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AMEBIASIS AND AMEBIC DYSENTERY* 

By 

CHARLES F. CRAIG, M.D., M.A., F.A.C.S.. F.A.C.P.t 

NEW ORLEANS. LA. 


T he occurrence of numerous eases of amebic dysentery 
in Chicago and throughout the United States in indi- 
viduals who had visited Chicago has awakened much in- 
terest in an infection which is endemic in this country but 
which is usually unrecognized by the medical profession, 
especially in the Northern States. Unfortunately, the 
term "amebic dysentery” has become synonymous with 
amebiasis and both terms indicate to the average physician 
in this country a tropical disease of little general interest 
to the practitioner and one of rare occurrence. 

In this lecture it is intended to discuss especially that 
symptom-complex of amebiasis known as "amebic dysen- 
tery”, but before doing so it is essential that one havc_ a 
clear conception of infection with Endamoeba histolytica 
and the meaning of the terms "amebiasis" and "amebic 
dysentery”. 

By the clinical term "amebiasis” is meant the invasion 
of the tissues of man by the pathogenic ameba, Endamoeba 
histolytica, the invasion occurring primarily through the 
mucous membrane of the large intestine, which may be 
followed by symptoms varying all the way from slight 
digestive disturbances to the most severe symptoms of 
amebic dystcntcry or amebic abscess of the liver or other 
organs. By the term "amebic dysentery” is meant a symp- 
tom-complex, characterized by a bloody, mucoid diar- 
rhoea caused^ by Endamoeba histolytica and occurring as 
one of the clinical manifestations of amebiasis. 

Frorn these definitions it will be noted that amebic dys- 
entery is simply a part of the clinical picture of amebiasis 
and it should be borne in mind that while amebiasis is a 
common infection in the United States, amebic dysentery 
is comparatively rare, although it undoubtedly occurs much 
more frequently than Health Returns would indicate. The 
recognition of the fact that amebic dysentery is not a dis- 
ease entity but is a part only of the picture of amebiasis is 
essential to a proper understanding of amebic infection and 
until this fact is recognized we will continue to have erro- 
ncoHs_ ideas regarding the prevalence and nature of this 
infection in the United States. 

It is unnecessary here to do more than review very 
briefly the HISTORY of amebiasis and amebic dysentery. 
Curiously enough, although this infection, even now, is 
thought of as a tropical disease, the discovery of the para- 
site causing amebic dysentery, and the first description of 
the lesions caused by it, was made by Losch, in 1875, in 
a patient suffering from dysentery observed in St. Peters- 
burg, Russia. His work was confirmed by Kartulis (1886) 
and Hlava (1887) and, in the United States by Osier 
(1890), Stengel (1890), Musscr (1891) and Dock 
(1891). In 1903, Huber and Schaudinn definitely dif- 
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ferentiated Endamoeba histolytica from the non-patho- 
gcnic Endamoeba coli and in 1913, Walker and Sellards 
proved conclusively by experiments upon human volun- 
teers that Endamoeba histolytica is the cause of amebic 
dysentery. Since the observations referred to above several 
other species of amcbac have been found to live in the 
intestine of man and today we accept five species, i.c., the 
pathogenic Endamoeba histolytica and the non-pathogenic 
Endamoeba coli, Endolimax nana, lodamoeba bixtschlii 
and Dientamoeba fragilis. 

The GEOGRAPHICAL DISTRIBUTION^ of amebiasis is 
world-wide, for wherever Endamoeba histolytica has been 
looked for it has been found in a considerable proportion 
of the individuals examined. The infection is more preva- . 
lent in the tropics but surveys have shown a veiy hi^h 
degree of prevalence in poorly sanitated rural regions in 
this country. Wherever sanitation and personal hygiene 
is poor amebiasis is very prevalent, whether in the tropics, 
sub-tropics or the temperate zones. While this is true, 
amebic dysentery is much more prevalent in warm coun- 
tries than in cold countries, in my opinion largely due to 
the greater resistance to the infection in the inhabitants of 
cold countries and, also, the lesser chances of heavy infec- 
tion. In the United States amebic dysentery has been 
reported from practically every state in the Union, but it 
is more often observed in the southern states than in the 
northern states. There can be little doubt that many cases 
of amebic dysentery are wrongly diagnosed annually and 
that this type of dysentery is much more prevalent than is 
usually believed. However, the vast majority of individ- 
uals infected with Endamoeba histolytica ia this country 
do not develop amebic dysentery, whereas in tropical coun- 
tries, except in native races who apparently develop some 
immunity to this symptom-complex, a considerable pro- 
portion of infected individuals develop dysentery. 

The INCIDENCE OF INFECTION with Endamoeba his- 
tolytica varies greatly and the figures given in the literature , 
must be interpreted according to the methods used in mak- 
ing the various surveys. Dobell (1917) has shown that 
the examination of a single unstained preparation demon- 
strates not more than one-third of the actual infections, 
wliilc three such examinations demonstrate between oner 
half to two-thirds. Since Dobell's work improved meth- 
ods for the demonstration of this parasite have faceii 
cvoh’cd, as the examination of concentrated specimens and 
the use of cultures, and by making use of these methods; 
the number of examinations may be rat down and thejr 
accuracy increased. Space forbids consideration of tbe inci- r 
dence of infection with this parasite outside the limits of 
the United States but in this country it has been sbotvn 
that the incidence varies from less than one per cent m - 
some localities to as high as 38 per cent in others. I” 
examination of food handlers in hotels in Chicago,: to - 
ncy, Hoeft and Spcctor (1933) found 7.1 per 
ted in one hotel, ■while a later ' publication Ty . 
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, Rawlings and Fishbein (1933) records ah incidence of 
■ 18. 6 . per cent in the same hotel after further examinations. 
Faust (1930) , found ah incidence of 20 per cent in Wise 
Couhty, Virginia,- while Melcney, Bishop and Leathers 

(1932) in an examination of 20,237 individuals in Ten- 
nessee, found this parasite in 2,305, or 11.4 per cent, and 
• state k is their belief that had repeated examinations of 
these individuals been made the percentage would have 
beeh twice that, or , 22. 8 per cent. 

, Up to the present time no nation-wide survey of the 
incidence of Endamoeba histolytica has been made in this 
, country, but enough has been accomplished in this line to 
demonstrate that it is conservative to estimate that some- 
• where between 5 and 1 0 per cent of the population of the 
- United States harbor this parasite. As the parasite is one 
that lives in the tissues of man and probably produces 
lesions in all cases, so far as is shown by available evidence, 
; amebiasis becomes a public health problem worthy of the 
. most serious consideration. 

ThLLIFE HISTORY of Endamoeba histolytica is a simple 
one. The organism belongs to the Protozoa, or single- 
celled animals, and has three stages in its life cycle in man. 
In the tissues of the intestine and in other tissues, as well 
as in the feces during diarrhoea or dysentery, it occurs as 
a motile trophozoite, showing . active progressive motility 
by means of pseudopodia formed of the ectoplasm that 
are projected from the periphery of the parasite and into 
which the endoplasm flows, thus resulting in a change 
of position and motility. In the lumen of the intestine 
these motile forms also occur but do not usually appear 
in the feces unless the stools are fluid or semi-fluid in con- 
sistence. Under certain conditions in the intestine the 
motile trophozoites round up and become motionless at 
which time they arc known, as pre-cystic forms, and these, 
in turn, become cyks, which are voided in semi-formed and 
formed stools. In the motile forms, division occurs by 
simple fission into two amebae, no reproduction occurs in 
the pre-cystic forms, and in the cysts the nucleus divides 
into four nuclei, and cysts are found in the stools contain- 
ing from one to four nuclei, the fully developed cyst hav- 
ing four. These cysts arc voided in the feces and if they 
reach the food or drink of man, are swallowed, pass 
through the stomach and small intestine, and excyst, liber- 
ating in the upper portion of the large intestine, a four- 
nucleated ameha, which, after a complicated series of nu- 
clear changes divides into eight small amebae. These 
amebae may then invade the walls of the intestine or may 
again encyst. , 

L The methods of transmission of Endamoeba his- 
tolytica depend upon the fact that the cysts are the infect- 
. ing agents and that man is infected by food or drink con- 
taminated with feces containing the cysts. Under normal 
conditions, the motile trophozoites of this parasite cannot 
infect man for the reason that they are destroyed by the 
gastric juice so that it, follows that patients suffering from 
acute amebic -dysentery or diarrhoea are not concerned in 
: the transmission of the infection, as cysts arc not present 
in diarrhoeal or dysenteric stools. It is the individual who 
, is apparently healthy, or who has recovered from amebic 
diarrhoea or dysentery, or has other symptoms of the infec- 
tion, who is a source of infection to those about him, as 
. the cysts occur in semi-formed or formed stools. As prac- 
tically a// untreated or improperly treated cases of amebic 
diarrhoea or dysentery become carriers of the cysts of this 
parasite, it is obvious that they all arc potential sources of 
infection to others. Carriers also arise from infection from 
other carriers and it is these individuals who arc apparently 
hplthy, or have mild symptoms of the infection, without 
diarrhoea or dysentery, who are most active in transmitting 
. the infection to those about them. 

. Amebiasis and amebic dysentery may be transmitted to 
'. man through a water supply polluted with feces containing 


the cysts; through the use of human excreta in the fertili- 
zation of garden vegetables; through the droppings of 
flies and through the handling of food and drink by in- 
fected individuals who are excreting the cysts of the para- 
site in their feces. 

Infection through a contaminated water supply is a com- 
mon method in localities where there is no properly im- 
pounded and filtered water supply and where the inhabi- 
tants depend upon wells, springs, and tanks for water. It 
has been shown by many observers that the cysts of Enda- 
moeba histolytica may live for days and even weeks in 
water, depending upon the temperature and the number 
of bacteria present. This method of transmission is of 
comparatively little importance in this country except in 
rural districts where soil pollution is practiced and wells 
and springs are used as a source of the water supply. 

The use of human excreta in the fertilization of vege- 
table gardens, as practiced so widely in the Orient and to 
some extent in this country, despite laws to the contrary, 
is an important method of transmisison.’ The cysts of this 
parasite will remain alive in moist fecal material for as 
long as two weeks according to the experimental evidence 
available, so that the danger of transmission from excreta 
used in the manner mentioned is obvious. 

The contamination of food and drink by the droppings 
of Hies is sometimes a method of transmission of amebiasis 
w'here flies arc very plentiful, individuals are collected in 
large numbers within a small area, and food-stuffs are 
unprotected from these insects. The cysts of Endamoeba 
histolytica remain viable in the intestine of flies for as long 
as 48 hours during which time the droppings of the insect 
contain them and food may be thus contaminated. In 
1916, I observed an outbreak of amebic dysentery on the 
Mexican Border which was believed to have been caused 
by flies, and it is in such conditions as the concentration 
of troops in camps where flies are prevalent that one may 
expect some transmission of the infection through these 
insects. 

In otherwise well-sanitated districts, the most common 
method of transmission of this parasite is through the con- 
tamination of food and drink by food handlers who are 
carriers of this ameba. In cities and towns having an im- 
pounded water supply and where sanitation is otherwise 
excellent, food handlers employed in hotels, restaurants, 
lunch counters and roadside refreshment stands, are the 
chief source and transmitters of amebic infection. The 
transmission of the infection by food handlers is practi- 
cally a certainty unless the greatest care is taken regarding 
personal hygiene and the cleanliness of the hands of all 
who handle food. The incidence of infection in food 
handlers employed in public eating places is often very 
high, due to their close association and the constant intake 
of the cysts in food which they themselves contaminate, 
and one infected food handler may infect many others 
with whom he is associated until the vast majority of the 
food handlers in a particular institution may show infec- 
tion. 

Other methods of transmission of this infection will 
suggest themselves but those mentioned are of practical 
significance. Of those mentioned, it is believed that the 
food handler, by and large, is of the greatest importance 
as a source of amebiasis. 

The question of the occurrence of epidemics of amebic 
dysentery and of the possible existence of avirulent and 
virulent strains of the parasite demand brief mention. It 
is well known that amebic dysentery usually occurs in the 
form of sporadic cases, but, under certain conditions, it 
may occur in an epidemic form, if by epidemic is meant 
the occurrence of many cases within a limited period of 
, time. In the early days of the Philippine Insurrection, we 
observed many outbreaks of this type of dysentery among 
our troops operating, in the field, and the possible confu- 
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sion Avith bacillary dysentery was disposed of by the fact 
that agglutination reactions and cultures were made for 
the dysentery bacilli with negative results, while the stools 
of these cases swarmed with motile trophozoites. At 
autopsy, in those dying of the infection, the typical lesions 
of amebic dysentery were shown. In such outbreaks, sev- 
eral men in one company would go on "sick report” with 
this type of dysentery within a short period of lime. It is 
believed that these cpidemic-like outbreaks of arficbic dys- 
entery were due to the great lessening of resistance in the 
soldiers brought about by continual exposure to extremes 
of temperature, constant wetting by the heavy tropical 
rains, insufficient or unsuitable food, constant reinfection 
by swallowing numerous cysts in badly contaminated 
water, and the mental strain and depression in home-sick 
men operating in the field against a cunning and cruel foe. 
Under such conditions, resistance must inevitably be 
greatly reduced and many eases of amebic dysentery will 
occur within short periods of time. In 1916, in the epi- 
demic I observed in troops camped at El Paso, Texas, a 
total of 118 cases of amebic dysentery occurred in the 
period between July 1st. 1916. and November 1st. 1916. 
In every one of these cases agglutination reactions and cul- 
tures were made for the dy.sentery bacilli with negative 
results, while Endamoeba histolytica trophozoites were 
numerous in every case. I believe that such^ evidence dem- 
onstrates that, under conditions greatly depressing natural 
resistance, or where massive doses of cysts arc ingested, 
amebic dysentery may occur in epidemic form. 

, The question of the existence of strains of Endamoeba 
histolytica differing in virulence is one that is often raised 
. and is of great practical importance. It may be answered 
, at the present time by the statement that while some evi- 
. dcncc has been brought forward favoring such variations 
in virulence' in kittens, notably fay Mclcncy and Frye 
(1933), it. is not sufficient to negate the large amount of 
experimental evidence furnished by other observers that 
apparently demonstrates that there is no difference in viru- 
lence between strains isolatccl from symptomlcss carribrs 
and those suffering from severe attacks of amebic dysentery. 
It should be. remembered that in all of Walker and Scl- 
, lards (1 9 1 3). successful expedments in producing amebic 
dysentery by the feeding of the material containing Enrfa- 
, moeba histolytica to human volunteers, the cysts used 
originated from symptomlcss carriers of this parasite. 

The PATHOLC^Y'.OP amebiasis and amebic DY.SEN- 
TERY is characteristic but space forbids a discussion of the 
lesions which arc observed. The lesions arc cau.scd, so far 
as we know, by the combined cytolytic action of the para- 
site, its capability of penetrating -the cytolysed tissues by 
virtue of its amoeboid motility, and by the secondary in- 
vasions of the tissues by bacteria present in the intestine. 
In lesions in which there is no secondary bacterial infec- 
tion. there is little evidence of inflammatory reaction, the 
amcbac lying in groups or singly, surrounded by small 
areas of granular matter representing the cytolysed tissue, 
while polymorphonuclear leukocytes arc absent or very 
few in number. I desire to stress the fact that macro.scopi- 
cal amebic ulcers may be present in the intestine of symp- 
■tomless carriers of Endamoeba histolytica and that amebic' 
abscess of the liver may occur in individuals who have no 
diarrhoea or dysentery. The observations of Kesscl, 
(1928), Hegner, Johnson and Stabler (1932) and of 
Craig and Kagy (1933) upon amebiasis in kittens, mon- 
, keys and dogs, demonstrate that marked amebic ulceration 
may occur in the intestine of these animals without the 
production of symptoms of dysentery, while those of 
. Councilman and Lafleur (1890), Dock (1891), Mus- 
gravc (1910),' Bartlett (1917). and Hiyeda and Suzuki 
(1932), demonstrate that marked amebic ulceration may 
exist in the intestine of man without producing symptoms 
of severe diarrhoea or dysentery.. .1 have observed many 


instances in which amebic ulcerations were found at post- . A 
mortem in patients dying from other disease conditions ! ! 
and in whom there bad beCn-''h'o~sympfoms of dysentery' / 
while they were under obscifv'ntion.’ 

In discussing the SYMPTOMATOLOGY of amebiasis I shall . 
discuss that of the symptom-complex known as "amebic .. 
dysentery” only, but it should be remembered that the ' 
vast majority of individuals infected with Endamoeba his- 
tolytica in this country do not present the symptoms of 
amebic dysentery but exhibit a host of symptoms con- 
nected with the gastro-intestinal tract and the nervous 
system, with constipation and attacks of diarrhoea alter- • 
nating in many instances. The more spectacular scries of 
symptoms known as "amebic dysentery” forcibly attracts 
the attention of the medical profession, as in the present 
outbreak of this condition, but it always should be borne 
in mind that eases exhibiting these symptoms are very rare) 
as compared with the hundreds and thousands of indi- - 
viduals who have symptoms due to the invasion of the , 
intestine by this parasite. Each one of these individuals is 
liable to develop amebic dysentery and hence the great 
practical importance of early recognition and proper treat- 
ment of the infection. 

The PERIOD OP INCUBATION OF AMEBIC DY.SENTERY 
is unknown in the vast majority of infections. This can 
be readily understood when one realizes that Endamoeba 
histolytica may live in the tissues of the intestine for 
months and years without producing symptoms of dysen- 
tery and that one never knows, except under experimental 
conditions, just when his infection may have been con- . 
traded. In an infection as widespread as the present, one 
can never be sure when his infection occurred unless his 
stools happen to have been examined and found negative 
shortly before the onset of symptoms, and even' in such 
eases obe could never be sure of the exact period of incuba- - 
tion. So far as I know, /the only definite experimental 
evidence that we posesss upon this point arc the results of ■ 
Walker and Sellards (1913) in the production of amebic 
dysentery in human volunteers. In the 4 cases of dys- 
entery experimentally produced by feeding the cy'sts of 
Endamoeba histolytica, the incubation periods from the 
time of feeding to the onset of symptoms of dysentery AVcrc 
20, 57, 87, and 95 days respectively, with an average 
period of 64.8 days. These figures show how absurd it,', 
is to endeavor to state the period of incubation of amebic 
dysentery within limits usually implied in our under- 
standing of the term. 

The symptoms which we recognize as those of “amebic 
dysentery” differ markedly in different individuals, in some 
assuming a fulminant character followed by death in a 
comparatively short time, while in others they may be very . 
mild and r.ipid spontaneous recovery may occur. The , 
onset may be sudden but more frequently it follows re- 
pcated attacks of diarrhoea and often is preceded by a . 
diarrhoea. Where the onset is sudden, the patient is 
acutely seized with severe abdominal pain, this sometimes 
accompanied by nausea or vomiting, and sometimes by 
chilly sensations or a distinct chill. There js an intense 
desire to defecate, the first stools passed being formed or 
semi-formed, but succeeding stools rapidly . become semi-, 
fluid or fluid until finally small amounts of material com- 
posed almost entirely of blood-stained mucus and necrotic 
shreds of the mucous membrane arc passed with consider- 
able tenesmus. The number of bowel movements varies 
from 6 to 8 in 24 hours in the mild eases, to as many . as : 
30 to 40 in the most severe infections, the average number 
being from 15 to 20 in 24 hours in well-marked cases of 
amebic dysentery. The patient, may become rapidly ex- 
hausted, complains of aching in the lumbar region, of great 
weakness in the legs, and is mentally depressed, m roe 
milder attacks, fever is hot present but in severe att^ks it 
may register from 1 00 to 102.F. and is usually higher in 
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Figure 3. 
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Figure 1. 


FiRure 1. Trophozoite of Endamcha bistolulica. Note nucleus, ingested 
amorphous material, and numerous red blood corpuscles. Stained with iton- 
hcmatoxylin. 

Figure 2. Trophozoites of Endanicha bislolylica. the one on the left show- 
ing three .short pscudopodia. Stained with iron-hematoxylin. 

Figure 3. Cyst of Endamcha hixioltjtica. Three nuclei arc visible chro- 
matoidal masses. Stained with iron-hematoxylin. 

(From the Army Medical AMuseum Collection. Washington. D. C.) 
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Figure 4. 

Figure -1. Section of intestine showing Endamcba histolytica just entering the mucous coat and some within and between the glands. 
This condition is ptob.ibly present in most carriers of this parasite who have no symptoms and represents the earliest stage of invasion of the 
ameba. (From the j\rmy Medical Museum Collection, Washington, D. C.) 
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Sfction of intestine showing Endameba histolytica in the subniueoiis .tnd mustulsr coats. X-^/o. (From the Army Medical Museum 
Collection. Washington. D. C.) 



Section of intestine showing invasion of the muscular coat by Endameba histolytica. Note the cytolysis of the muscle fibres and the ab- 
sence of inflammatory reaction. X?75. (From the Army Medical Museum Collection. Washington. D. C.) 
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the fulminant attacks. The impression that fever never 
occurs in amebic, dysentery is incorrect, as it is not infre- 
quently observed, but it is. not so high and not so univer- 
sally observed as it is in the bacillary types of dysentery; 
Toxaemic symptoms are not so severe or so often observed 
as in bacillary dysentery unless there is a mixed infection. 

If the onset, is gradual, following diarrhoeal attacks, the 
symptoms are similar. The so-called "gangrenous” and 
“fulminating” types of amebic dysentery are fortunately 
rare. They are characterized by sudden onset, extreme 
early prostration, fever, an excessive number of bowel 
movements containing much mucus, blood and sloughs or 
shreds of necrotic tissue, and evidences of severe toxeniia. 
Death may occur in from 5 to 10 days after' onset. Usu- 
ally it is due to cardiac collapse from exhaustion and tox- 
emia. I , believe that all such cases of so-called amebic 
dysentery arc really mixed infections with one of the dys- 
entery bacilli, , with pyogenic cocci, or other bacteria. 

The PHYSICAL SIGNS present during an attack of acute 
amebic dysentery are: tenderness of the abdomen, especially 
over the cecum, .ascending or descending colon: a sallow 
appearance of the skin which may be slightly jaundiced if 
a hepatitis is present and rapid emaciation in the severe 
cases. The tongue is usually coated with a yellowish 
brown fur, the breath is foul and labial herpes may occur 
if fever is present. Some patients will complain of tender- 
ness and slight pain in the hepatic area and when this 
occurs it always indicates the presence of a hepatitis and 
possible commencing abscess formation in the liver. 

Spontaneous symptomatic recovery usually occurs after 
the first acute attack of amebic dysentery and, very rarely, 
complete recovery may occur, but most patients, after a 
period of' constipation or constipation alternating with 
diarrhoea, have an exacerbation of the acute dysenteric 
symptoms. This condition of alternating constipation 
and dysentery known as "chronic amebic dysentery”, may 
last for many years and result in a condition of chronic 
invalidism. It is in such long-continued infections, accom- 
panied by dysenteric attacks, that the colon may become so 
thickened that it, may sometimes be palpated as a doughey- 
fceling tube in, localized areas or for almost its entire course 
in the, abdomen. 

The BLOOD. PICTURE in acute amebic dysentery is not 
characteristic. There may be a slight anemia and a some- 
,what greater relative reduction in hemoglobin, while the 
leukocyte count ranges from normal in mild cases to from 
12,000 to 20,000 leukocytes per cu. mm. in severe cases. 
In chronic amebic dysentery there is usually an anemia, the 
red cell count varying between 3,500,000 to 4,000,000 
cells per cu. mm. in the average case, but it may fall as 
low as 2,000,000 just before death. A slight leukocytosis 
usually is present, and some authorities state that an 
eosinophilia occurs but this has not been my experience in 
either acute or chronic dysentery. 

The DIAGNOSIS of amebic dysentery must depend upon 
the demonstration of Endamoeba histolytica in the stools 
of the patient. The symptoms and physical signs enu- 
merated, even in the most typical attack of amebic dysen- 
tery, arc not pathognomonic. This type of dysentery can- 
not be differentiated from some types of bacillary dysen- 
tery, except by a study of the stools and the demonstration 
of .the parasite. In acute amebic dysentery, the diagnosis 
rests upon finding the actively motile trophozoites of the 
parasite, while in the quiescent periods between active dys- 
enteric symptoms in chronic cases, and in carriers, with or 
without symptoms, the diagnosis rests upon finding the 
cysts of the parisite in the semi-formed or formed stools. 

Unfortunately, comparatively few laboratory techni- 
cians and physicians,, at, the present time/ are capable of 
differentiating. the five different species of amebae living iii 
..the human intestine, so that the diagnosis of amebiasis and 


amebic dysentery is much handicapped because of the lack 
of trained personnel. This fact cannot be lightly regarded , 
and calls for correction by the training of sufficient per- 
sonnel. I have no hesitation in stating that the diagnosis . 
of amebic dysentery, of amebic diarrhoea and of the car- 
riers of this parasite demands, in every case, the demonstra- 
tion of Endamoeba histolytica in the feces of the suspected 
indhddual, and that the attempt to differentiate amebic and 
bacillary dysentery, on clinical symptoms alone, has lead 
to the greatest confusion in our statistics regarding the rela- 
tit'e incidence of these infections throughout the world. It 
should also be remembered that amebic and bacillary dys- 
entery may coexist and that in many cases of bacillary 
dysentery Endamoeba histolytica may be found and yet 
have nothing to do with the clinical picture. If possible, 
agglutination tests and cultures -{or the various types of 
dysentery bacilli should be made even though the ameba 
may be found in the patient’s stools. 

For the demonstration of Endamoeba histolytica, wc 
have the direct microscopical examination of the feces, 
using both stained and unstained perparations: the use of 
cultivation methods for the parasite: the use of concentra- 
tion methods if cysts arc to be searched for: and the use 
of the complement fixation test. Simple microscopical ex- 
amination of fresh, unstained preparations, is successful in 
the vast majority of cases of acute amebic dysentery in 
demonstrating the parasite. If cysts arc to be searched for, 
the use of the iodine-stained preparations of the stools, 
combined with culture methods, if the microscopical exam- 
ination is negative, should be employed. Concentration 
methods should also be used in examining the feces for 
cysts. 

St. John (1926) was the first to call attention to the 
value of culture methods combined with microscopical ex- 
amination in the diagnosis of Endamoeba histolytica and 
his work was confirmed in 1927 by Craig and St. John 
and has been repeatedly confirmed since that time. . Recent 
experience in the examination of food handlers in Chicago 
has again demonstrated the value of culture methods in the 
diagnosis of this parasite and it is believed that in every 
case where direct microscopical examination results nega- 
tively culture methods should be employed. In cases in 
which the feces arc found to be negative upon repeated 
examinations, the proctoscope may possibly aid in diag- 
nosis. 

The complement-fixation test for amebiasis devised by 
myself (1927-1928) has proven of value in the diagnosis 
of this infection and appears to be practically specific with 
the exception that a considerable number of cases of chronic 
colitis, give a positive reaction for some unknown reason, 
according to Kiefer (1932). This test is a very technical 
one and the antigen used is very difficult of preparation so 
that it has not been employed on a large scale except by a 
few investigators. At the present time, owing to technical 
difficulties, largely inherent in the preparation of the anti- 
gen, and because we are yet ignorant of the percentage of 
cases of non-amcbic colitis which may react positively, 
this test cannot be used alone in the diagnosis of amebic in- 
fection and should not be so used in surveys of food han- 
dlers, as has been suggested by^ some physicians. It has 
been my experience that, in practically every case giving a 
positive complement fixation test, it has also been possible 
to demonstrate Endamoeba histolytica in the feces of the 
. patient and that a careful examination of the feces would 
have led to a correct diagnosis without the aid of the 
complement fixation test. Certainly, at the present time,' 
we have no method of diagnosis superior to the actual 
demonstration of Endamoeba histolytica in the stools of 
the suspected individual. 

Space forbids the discussion of the diagnostic aid that 
is, furnished by a microscopical study of the cellular exu- 
, dates in amebic dysentery and bacillary dysentery, an aid 
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. that has been stressed by Callender (1925) and Haugh- 
want and Callender (1925) in recent years. The presence 
of Cbarcot-Lcyden crystals and the absence of pus cells- 
and macrophages in the amebic exudate, _ together with 
many cells showing pyknotic nuclei, differentiate the 
amebic exudate from that of bacillary dysentery in which 
large numbers of pus cells and macrophage cells of endo- 
thelial origin occur. 

Here, again, one must remember that bacillary dysentery 
may coexist with amebic dysentery, or occur in a carrier of 
Endomocha histolytica; that the finding of this ameba in 
the stools does not negate a possible bacillary infection; 
and that the character of the exudate may be changed 
owing to the coexistence of the two infections. 

The PROPHYLAXIS of infection with Endamoeba his- 
tolytica depends entirely upon the prevention of the con- 
tamination of food and drink with the cysts of the para- 
site. A properly guarded and impounded ivatcr supply: 
the proper disposal of sewage; the protection of food from 
flies: and, most important of all, in well sanitated dis- 
tricts, the examination and proper treatment of food han- 
dlers in public eating places arc the methods of prophylaxis 
which arc indicated. In regions where there is no filtered 
water supply and the inhabitants have to obtain their 
water from wells, springs, and other similar sources, it is 
well to remember that such water can be rendered safe only 
by boiling, as no chemical has been found that will kill 
the cysts of Endamoeba histolytica in amounts which may 
be safely added to water. Chlorine, so useful in the sterili- 
zation of water for pathogenic bacteria, is absolutely use- 
less. as it requires practically 100 times as much chlorine 
to kill the cysts of this parasite when added to water con- 
taining them as is used in ordinary water purification, and 
such an amount of chlorine would render the water unfit 
for domestic consumption. 

The routine examination of food handlers and their 
proper treatment is a most important prophylactic meas- 
ure but, like so many prophylactic measures, involves eco- 
nomic questions which must be considered and upon the 
solution of which must depend the success of the measure. 
Ideally, if all food handlers in public eating places could 
be examined at intervals of six months, those found in- 
fected removed from their occupation, treated, and not al- 
lowed to resume their work until their amebae had been 
eliminated, the incidence of amebiasis and amebic dysen- 
tery would be very greatly reduced, but it is obvious that 
this is an ideal impossible of attainment and economically 
very costly. The loss of time and money by the infected 
individual, the loss to his employer, the cost of treatment 
and of the necessary examinations, all have to be considered 
in an estimation of the practicability of the routine exami- 
nation of public food handlers. 

Just how much can be done in the Way of examina- 
tions of food handlers will always be a local question but 
I believe, despite the expense involved and the inconven- 
ience resulting from such examinations, as much should 
be done as is possible and that the good accomplished will 
more tlian offset the many difficulties as will be encoun- 
tered in such a program. 

It is certainly most essential that the public be protected, 
as far as possible, from this infection and as much should 
be -done in the examination of food handlers as can be 
accomplished with the means at hand. A campaign of 
education regarding the prevalence of amebiasis and the 
measures that can be used in every household to guard 
against it, would be productive of much good, while the 
examination of food handlers in large hotels and restau- 
rants, and their treatment, if found infected certainly will 
result in greatly, .decreasing the incidence of the infection 
• in'a'nyJbcality. / , 

..Just, a few remaVks regarding; the TREATMENT OF AME- 


BIASIS and amebic dysentery. At the present time we ate 
fortunate in possessing several drugs that arc practically 
specific in the treatment of infection with Endamoeba his- . 
tolytica, both in carriers and in those suffering from symp- ' 
toms of the infection, including amebic dysentery. 

Those which have been found most useful in curing in- > 
fections with this parasite arc chiniofon, vioform, carbar- 
pne, trcparsol, and acctarsonc. Emetine is most valuable 
in the control of the dysenteric symptoms in amebic dysen- ' 
tcry. For the treatment of carriers, cither with or without J 
symptoms, emetine should never be used, as this drug cures' 
a very small percentage of infections. In 118 cases of 
amebic dysentery observed by myself, in which from one 
to two 12-grain courses of emetine hydrochloride were 
administered subcutaneously, no less than 85 per cent 
showed cysts in the stools within two to four weeks after 
completing treatment, thus proving that this drug is far 
inferior to the others mentioned in actually curing the in- 
fections. 

It is most unfortunate that many of our text-books still 
state that emetine is a .specific in amebic dysentery and that 
the profession, generally, still believes that this drug is the 
one that should be employed for curative purposes in ame- , 
bi.asis and amebic dysentery. As stated, it should never be 
used except to control the symptoms of dysentery and 
then the dose should never exceed one grain daily for, at 
most, 12 days. It is good treatment in amebic dysentery 
to administer emetine hydrochloride to control the acute 
symptoms and then to give a course of one of the other 
drugs which has been mentioned. Of these, chiniofon has 
proven verj' successful in my hands but carbarsone, trcpar- 
sol. and vioform have all been demonstrated to be most 
valuable in curing infections with Endamoeba histolytica. 
Acctarsonc I no longer use as it has proven to be too toxic 
while both carbarsone and trcparsol arc as efficient and less 
toxic. Any one of these drugs, if properly administered, 
will cure the vast majority of infections with this para- 
site, the onl^ exceptions being long continued cases of 
chronic amebic dysentery, in which the prognosis as to 
cure is exceedingly poor. 

In conclusion, may I again call attention to the im- 
portance of infection with Endamoeba histolytica, or ame- 
biasis. to the health of the people of the United States. 
Amebiasis is a real public health problem and one that 
demands the most careful study, and it is greatly to the 
credit of the Department of Health of this great city and 
to the members of the local medical profession that its im- 
portance has been recognized and measures have been taken 
to control this infection. 
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AMEBIC DYSENTERY IN CHICAGO 

By 

HERMAN N. BUNDESEN. M.D., Sc.D. 

President of the Board of Health 
• CHICAGO, ILLINOIS 


U NTIL August, 1933, one or two cases of amebic dys- 
entery were reported each month in Chicago. This is 
the usual level, and was no cause for alarm. On August 
15, however, two cases were reported, one each by a hos- 
pital at which the patients were being treated. These cases 
were investigated because it was felt that there might be 
some significance to the reporting of two cases on one day. 
It was found that both patients had eaten at a certain 
hotel in . Chicago. An investigation was immediately 
ordered, and a staff sent to the hotel for the purpose. 

Control measures were established immediately. These 
included: 

1. The prompt isolation and treatment of all cases 
and' carriers. 

2. Stringent sanitation in toilets in regard to washing 
the hands. . 

3. The prohibition of food handlers with stools posi- 
tive for Endameba histolytica from returning to their work 
after treatment until they had had three negative speci- 
, mens of feces taken at intervals of one week, and a final 
negative following a laxative, one month later. 

Of 364 food handlers from the hotel who were exam- 
ined up to September 1, twenty-six were found who had 
Endameba histolytica in the stools; of these, fifteen had 
some slight symptoms, such as diarrhea. A preliminary 
report of this was made, October 9, by Fred O. Tonney, 
Gerald L. Hoeft, and Bertha Kaplan Spector before the 
Laboratory Section of the American Public Health Asso- 
ciation in Indianapolis. 

As soon , as a person was found to be harboring the 
ameba within his intestinal tract, he was excluded from 
the hotel. 

Later, on October 25, a second examination was made 
of all the food handlers of the hotels, as well as of the 
non-food handlers. On the second examination, feces 
were obtained from all of the food handlers previously 
examined except the twenty-six who had been excluded. 

It was found that 60 had Endameba histolytica In the 
stools who were negative on the first examination; 498 
non-food handlers were examined, and 100 were found 
to have Endameba histolytica in the stools. Three addi- 
tional surveys of the food handlers in this hotel were made 
starting in November, with a decreasing percentage of posi- 
tive cases being found on each examination. However, 
on the fifth survey, there were still about eight per cent, of 
those examined who were found to be carriers of the Enda- 
meba histolytica. . 

Like other infections with protozoa, those with enda- 
meba produce a variety of symptoms. The disorder may 
be fatal in a short time; it may be severe for a long or a 
short period. The disorder may become chronic, with 
alternating periods of diarrhea and constipation. It may 
be mild and cause little discomfort. In addition, the incu- 
bation-period of the disease seems to vary from nine to 
ninety-five days. 

The great majority of the persons patronizing the hotels 
were not residents of Chicago. Frequently, those infected 
had returned to their homes in some distant city before 
symptoms became, apparent. Consequently, when the -sec- 
ond survey showed a greater percentage of carriers from 
the food handlers than the three to five per cent, which 
is normally expected, it was .decided to send a question- 
naire to the out-of-town guests of the hotel chiefly con- 
cerned. .. . ' . . ■ ^ 


After the second survey, started on October 25, we felt 
that the probable date of the outbreak seemed to be about 
July 1, 1933. But questionnaires were sent to individuals 
who had registered several months before that date. Of 
22.000 questionnaires sent out, approximately 200 were 
returned because of the wrong address. Up to November 
14. approximately 3,490 replies had been received. 

In the questionnaire, information was requested as to 
any illness occurring during or after a visit to Chicago. 
On 3,490 questionnaires, 180 reported illnesses. Of these, 
69 were positively diagnosed as amebic dysentery, 23 were 
reported as suspected of having amebic dysentery, and 88 
were reported as having disorders other than amebic dysen- 
tery. Among the disorders listed were ulcerative colitis, 
mucous colitis, and appendicitis. Many of the persons 
suspected of having an amebic infection had bloody stools 
and diarrhea. All of the individuals had outbreaks of 
diarrhea after they had eaten at the hotels concerned. It 
was not until these questionnaires were returned that there 
was sufficient evidence at hand to make it certain that a 
very wide outbreak of amebic dysentery had occurred. 

From the first day that we were notified of the existence 
of a case of amebic dysentery, and every day thereafter, 
as soon as a case was reported to us, we immediately noti- 
fied the State Director of Health at Springfield, Illinois, 
and he, in turn, made a report of those cases to the United 
States Public Health Service by telegraph each Monday. 
After thoroughly investigating the situation here in Chi- 
cago, Dr. Roscoe R. Spencer, of the United States Public 
Health service, issued the following statement: 

“Everything humanly possible has been done to control 
the outbreak. There is certainly no need for any general 
alarm. Dr. Bundesen and the Board of Health are to be 
congratulated on the promptness, aggressiveness, and thor- 
oughness with which the situation has been handled.’’ 

From January 22 to January 26, 1934, a committee 
assembled in Chicago to make a study of the outbreak of 
amebic dysentery which occurred, and also to inspect at 
first hand the premises concerned. It was brought out 
that water and sewer systems in older hotels in Chicago 
and throughout the country in old buildings are anti- 
quated, and a potential source of danger. Under special 
circumstances, such as overloading, they may produce 
extensive pollution of the water supply. 

Up to February 2, 1934. 774 cases of amebic dysen- 
tery were reported from 213 cities, with 42 deaths, the 
probable origin being traced to the Chicago outbreak. We 
have discovered 1,130 carriers. Our investigations are 
being continued in the hope that we can secure even more 
definite evidence to prove the findings of this committee. 

Between 1921 and 1927, there were 33 deaths from 
amebic dysentery in Chicago. Outbreaks of amebic dys- 
entery are, in many cases, undoubtedly the result of infec- 
tion transmitted by carriers of Endameba histolytica who 
arc engaged in food handling. For this reason, all food 
handlers should be carefully examined and reexamined,, 
and specirnens of feces studied for the presence of the 
parasite. _ , 

In all cases of diarrhea or chronic IfitcstihaLdisorders, 
a careful search should be made in stools for the presence 
of Endameba histolytica. In many respects, amebic dys- 
entery is a real hazard and demands the attention of health 
officers. , 



“CERTAIN ATYPICAL TYPES OF AMEBIASIS”**^ 

By 

PHILIP W. BROWN. M D t 

UOCHESTER. MINNESOTA . 


T he epidemic of amebic dysentery confronting the 
medical profession has served to drive home a fact 
which has been well known for more than twenty years. 
Sistrunk’s first report, in 1911. of amebiasis in the North 
west has been followed by numerous other articles. A pre- 
vious report^ and that by Craig suggest that the incidence 
of amebiasis in the United States is approximately 5 per 
cent. Although only a few of those infected may have any 
subjective symptoms, yet it should be emphasized again 
that all these people constitute a potential menace to them- 
selves as well as to the community. Direct transference of 
cysts to food, either by food handlers or by flies, is defi- 
nitely established; the infection of a large number of indi- 
viduals svithin a certain time, however, suggests the con- 
tamination of a water supply, such as has been so well 
illustrated in epidemics of typhoid fever. Infection of vege- 
tables, such as celery and lettuce, by irrigating fields with 
water into which sewage has been poured is a most un- 
pleasant thought and may be a possibility, but no very 
striking proof of this mode of transmission has been 
offered. 

. The important phase of the present problem is well 
expressed by an editorial in "Annals of Internal Mcdi~ 
xhe" : "It is not in connection with the outspoken clini- 
cal manifestations of amebiasis that the main problem 
exists; it is rather with the far greater number of instances 
in which amebiasis is present without producing any char- 
acteristic symptoms." Already there has been sufficient 
evidence'’ to demonstrate that the parasite may produce 
marked lesions, particular in the cecum, without appre- 
ciable clinical signs. Although it is not proved that all 
infected individuals have pathologic lesions, yet the fact 
that lesions do occur and that the Endamoba histolytica is 
a tissue parasite should lead us to think only of "latent" 
and "active” ca.ses, discarding entirely the term "carrier." 
Craig long has insisted that the proper conception of ame- 
biasis is that Endameba histolytica is a tissue parasite and 
must produce some injury to the bowel, however minute 
the lesions may be; hence, the case is latent or active de- 
pending on the extent and severity of the lesions as well 
as on the resistance of the individual. Although, in the 
majority of cases, an equilibrium is maintained between 
destruction by the parasite and repair by the host, yet even 
in the sturdiest individuals a grave menace exists, not only 
to them but also to others for whom they arc a constant 
focus of infection. 

The public health aspect of the condition as well as 
the manifestations of acute, amebic colitis and hepatic 
abscess have been dealt with in various other articles. I 
propose to deal chiefly with some atypical varieties of 
active amebiasis and with the dramatic symptoms that 
may develop in latent eases. It may be assumed that diar- 
rhea will now more than previously cause search to be 
made for Endameba histolytica, but can one obtain any 
clues which will serve to diagnose amebiasis in the atypical 
and latent manifestations of the disease? 

Examination of the stool for parasites is advisable in 
all peculiar cases; but immediately doubt m'ay arise as to 
the competency of the examiner, because it is not always 


' *Submjttcd for publication January 30. 1934. _ . ■ 

. /tDiriilon of Medicine, The Mayo Clinic. Rochester. Minnesota, 

•2. Drown, P. W.i Endamebiasis ai seen at -The Mayo Clinic. P/oc. Sra^ Ifeettnfft 
cf /.rflyo;Ch'nr>.. 7:43.47 (Jan. 27) 1932. 

.5. Dock, . George; Musgravc. W, E.. Banleft. C., and Jamcf, W. M.' Quoted bf 
‘ ' Craip. . ' • ■ , ' . . , . 


possible, even for the expert, immediately to be successful 
in his search unless time permits repeated stool examina- 
tions, supplemented perhaps by cultural studies. Sig- 
moidoscopic examination is strongly suggestive if it dis- 
closes amebic ulcers. Likewise, though less diagnostic, the,, 
opaque enema may reveal evidences of irritability or thick- 
ening of tlic bowels, c.specially in the cecal region/ It is 
to be hoped that Craig's or some Other similar type of - , 
complement-fixation test may become gcnorally available; ; 
it has not been practicable yet because of the great difiicul- ; 
tics involved in producing sufficient quantities of antigen: - 

At this Clinic and elsewhere. I have encountered unu- ; 
sual problems which arc illustrated by the following eases. ' 
They arc examples of what is particularly likely to be. , 
encountered rn a. consuking practice in gastro-enteroldgy . . 

Cast 1 — -A mjn. aped -t-t. requested ,ir. opinion as to advis- 
.tbiUty of nas.ll siirpery. He made no other complaint except 
that he stiflcrcd from fatigue, svhith lie attributed to ovctv.’Ork. 
.Shortly before his dismissal, he was seized with a severe chill 
.mil lever. He was promptly hospitali/ed. In forty-eight 
hours, definite signs of bronchopncumoni.i of the right lung 
were elicited. A pleural clTiision developed and aspiration rvas . ■ 
necessary. Hemolytic streptococci were identified in cultures of • 
this effusion. During the tenth night of the illness, a clotted 
stool svith bright red blood was passed and w.ts followed 
sviihin a short time by two more, and by larger passages of 
ted blood. Prior to and following this, there were no abdomi- 
nal symptoms. Sigmoidoscopic examination gave negative re- 
sults. An examination of material obtained bv rectal tube 
disclosed no parasites. The further course was progressively 
downhill, in spite of repeated blood transfusions, oxygen 
therapy, and so forth. At necropsy, ulcerated, elevated plaques 
were found at the he, id of the cecum and, further on in the 
cecal area, were many shallow ulcerations I fig. 1). Four 
small, punched-out ulcers were found in the tectum, Micto- 
scopic examination of smears from the cecal ulcers revealed 
Endameba histolytica. 

In .nmebiasis, massive hemorrhage from the colon is 
rare, although I have seen it in both chronic ulcerative 
colitis and in rectal carcinoma. Bloody discharges arc com- 
mon, however, and may produce marked anemia. The 
absence of any intestinal symptoms, even after the hemor- 
rhage, is striking. In the ease cited, a hemolytic strepto- 
coccal pneumonia with empyema offers a grave prognosis. 
The hemorrhage greatly diminished resistance and vitality. 

I consider this as a latent ease of amebiasis in which re- 
sistance bad been so lowered by a severe form of pneu- 
monia that the amebas began to thrive. This is further 
confirmed by the presence of rectal ulcers found at nec- 
ropsy, but which were not present six days previously. 

How can one suspect such a complication? It is scarcely 
feasible to order a scries of daily examinations of the stool 
of every patient who is ill. In this case, after the hemor- 
rhages, no stools were passed that could be examined. Also, 

I feel that the outcome was all but inevitable because of 
the pneumonia. However, if one is confronted with the 
grave problem of massive, red bloody passages, bear in 
mind the possibility of bleeding amebic ulcers and 
promptly institute treatment with emetine. _ This condi- 
tion constitutes a grave emergency and tltcrc is no time for 
special studies. Such a course of emetine treatment may 
not be a scientific procedure, but it may be lifc-savmg. 
Surgical intervention almost surely would be fatal. Ex- 
ploring the colon for acute perforation or bleeding points 
is a most serious undertaking and, if the condition is amc- 
. bic ulceration, the result of surgery has been illustrated by 
the .events of past months. 
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'Fig. 1. Acute Caiid‘'cKrb‘nic 'amebic ulcerations of cecum. 

-V ■ ' t ■ 

Case 2. — ^Ecss* dramatic is tbccasc'of a young woman who 
■, •'*' complained of 'nfodcratcly sev’efe, ‘lower right abdominal dis- 
tress. Leukocytes ’were found. ‘-to ^inumber 16,000 per cubic 
millimeter of blood. Thcre.*’was, ‘no fever. A preoperative 
diagnosis of subacute appcndititls' was made. .At operation, 
the appendix ’’seemed normal 'but the walls of the colon were 
thickened • and ‘plaque-like due to a diffuse inflammatory proc- 
ess. Regional lymph-nodes were enlarged, and a careful biopsy 
of one revealed an inflammatory- condition. The abdomen was 
closed. Later investigation disclosed that the patient had had 
a few day-s of abdominal discomfort associated with mild diar- 
; rhea, two and a 'half months previously. Since then, vague 
distress slowly had'Tncreascd'to the point where the patient had 
■ obtained a’leukocyte count and reported for c.xamination. Ex- 
amination of the stool revealed Endameba histolytica. The 
' institution of anti-amebic treatment gave an apparently- satis, 

factory, result, as proved by recent negative tests. 

This is another of the peculiar types of amebiasis which 
may arise. Very careful questioning led one to suspect an 
amebic condition, yet the few days of diarrhea more than 
two months prior to admission was the only definite sign. 
The patient considered that the few days of gradually 
increasing discomfort was independent of any antecedent 
condition, and in a young individual with this complaint, 
the diagnosis of appendicitis was logical. In retrospect, 
there was little doubt of an inflammatory condition, but 
as the process apparently was not progressing from bad to 
worse, the thought arose that strict observation and suit- 
able studies could be started, while being prepared to oper- 
ate at any time if further developments pointed more and 
more sharply toward appendicitis. The death rate from 
appendicitis has been mounting in the last few years and 
so, again, one must be alert. not to urge^ nor yet unduly to 


delay, surgical intervention. In such a case, exceedingly 
close cooperation between internist and surgeon is impera- 
tive. 

C.ASE 3. — ‘A man. aged 54. stated that for six weeks, he 
had suffered from gradually increasing ’abdominal cramps and 
colicky pains associated with constipation. There was much 
audible rumbling in the abdomen. ‘Relief was obtained from 
movement of the bowels. No blood had been seen in the 
stools. A proctoscopic examination had been made elsewhere 
and was reported as having revealed rectal inflammation. The 
abdomen was somewhat distended: an irregular ma.ss was felt 
in the lower right quadrant, but there was no pain. The blood 
count was normal. Proctoscopic examination revealed several 
large, irregular areas of ulceration throughout the rectum and 
sigmoid. An opaque enema revealed a filling-defect involving 
the cecum in the region of the ileocecal valve (fig. 2). There 
was no ileal involvement. Examinations of the stool on two 
successive days disclosed no parasites. In view of the patient's 
age and the presence of a palpable mass and subacute obstruc- 
tion the question arose as to whether this might be a tumc- 
factive cecal mass, due perhaps to Endameba histolytica, or 
whether there were two conditions, cecal carcinoma and amebi- 
asis. The suspicion of amebiasis was scarcely more than a 
, "hunch", as negative stools and peculiar rectal ulcers were not 

diagnostic. The patient was hospitalized. Residue-free diet 
and anti-ameb‘ic treatment were instituted. Subjective improve- 
ment occurred within four days and. after ten days, the rectal 
ulcers had disappeared and no abdominal mass was felt. An 
opaque enema revealed marked decrease in the cecal filling-defect 
and, three weeks later, the colon was practically normal. 

Tumcfactivc masses due to Endameba histolytica are not 
common. They are most likely to occur in the cecal or 
sigmoidal regions. To the well-trained roentgenologist, 
the lesion of the cecum in this case is not typical of carci- 
noma, although error in interpretation readily might occur. 
In the presence of cecal mass and obstruction, and in doubt 
as to the roentgenologic interpretation, one might advise 
surger>’. It is regrettable that Endameba histolytica was 
not identified in this case, so that a positive diagnosis could 
have been established. However, a suspicious mind and 
the atypical combination of roentgenologic and procto- 



, Fig. 2. Amebic tumefactive cccal mass: the conical cecum and not' 
mal terminal portion of ileum may be noted. 
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Fig. 3. Diffuse ulcerative colitis due to amebiasis, Right hemi- 
colectomy done previously accounts for failure to ahov/ cecum. 


scopic findings did suggest observation and anti-amebic 
treatment. The response to the treatment seems strongly 
enough presumptive evidence to consider this case probably 
as amebiasis. 

Case 4. — A man. aged 48. complained of bloody diarrhea 
of two years' duration. The bowels had moved twelve to 
■ twenty times in the course of twenty-four hours. Weakness 
and anemia bad become severe. Previous examinations of the 
stool had given negative results, but proctoscopic and roent- 
genologic signs of chronic ulcerative colitis had been present. 
All manner of diets, transfusions, winters in California and 
Florida, and various nonspecific measures had proved unavail- 
ing. The patient had been taking 60 drops of tincture of 
opium daily for twenty-one months. 

On examination, the patient was seen to be thin, pale, and 
very weak. There was marked hemoglobincmia (45 per cent 
by the Dare method). Proctoscopic examination revealed 
granular, easily-bleeding mucosa and contraction of the lumen 
of the bowel to 50 per cent of its normal diameter. Cultures 
for Bargen's diplococcus were taken and later reported negative. 
An opaque enema (fig. 3) disclosed abnormalities in the entire 
colon, such as may occur in chronic ulcerative colitis. It prob- 
ably was fortuitous but. in the first examination of the stool, 
the specimen was almost alive with Endameba hisloliilica. 
Within forty-eight hours after instituting anti-amebic treat- 
ment, the patient reported that he felt better and the bowels 
were almost normal for the first time in tsvo years. Examina- 
tions months later gave negative results (fig. 4). He has had 
ho recurrence of dysentery. 

Although this is the bloody diarrhea type, yet it had 
proved resistant to all previous treatment because the proc- 
toscopic and roentgenologic findings characteristic of ulcer- 
ative colitis had been misleading. On questioning the 
patient, he informed me that many examinations of his 
stool had been made by hospital internes. I do not feci 
that the responsibility for such examinations should be 
placed in the hands of internes or of ordinary laboratory 
workers; it is no reflection on their ability, but, if one is 
to rely bn stool reports, the examination must be made by 
those competent to do so. Years ago, Logan urged not 


only routine examination of the stools for parasites in 
chronic ulcerative colitis eases, but also suggested that a * 
therapeutic course of emetine was always a wise procedure, . 
Certainly the emetine will do no harm and occasionally 
may, as the Chinese say, “save one’s face.” 

Case 5.— ^Proof that this patient had been infected 'with 
Endameba hhtohjtka was not confirmed by the identification 
of the parasite (as in ease 3). The clinical response to anii- 
amcbic treatment is so striking that I feel justified in consider- 
ing this as another peculiar type of latent amebiasis. .1 an 
not familiar with any morbid condition, except amebiasis, 
which will be so greatly improved by emetine within forty- 
tight to sixty hours. 

This patient, a woman, had suffered vague abdominal dis- 
tress for three weeks when pain in the lower part of the abdo-.. 
men had become severe. Her bowels had moved normally once 
to twice daily. Fever developed and she had several chills. 
The only significant findings were the temperature of I03'‘F., 
leukocytosis of over 20.000, and evidence, from bimanual 
examination, of marked pelvic inflammation, especially on the 
right side. For seventy days, the course was stormy, the tem- 
perature high, and there was persistent leukocytosis. At no 
time did it seem advisable to attempt surgical intervention, 
in the seventh week, a bloody, foul, rectal discharge developed,' 
as if an abscess had ruptured spontaneously into the rectum. 
This gave slight relief from pain, but otherwise there was no 
particular impros-eraent as usually occurs after evacuation of 
.in abscess due to a ruptured appendix or to tubo-ovarian infec- 
tion. After a few more days, the suggestion of amebic abscess 
was made because the patient had been in Chicago during the 
late summer. Examinations of htr stool did not reveal any 
parasites: however, a therapeutic course of emetine produced a 
prompt drop in the temperature, the symptoms gradually 
abated, and. for the first time in weeks, the patient showed 
definite improvement, which hat been maintained. The dis- 
charge ceased, and, with continuation of anti-amebic therapy, 
it is hoped that there will be no further trouble. The patient 
would not permit a proctoscopic examination to be made which 
might have revealed ulcers. At no time would it have been 
feasible to obtain a barium enema owing to the acuteness of 
the disease. 

I am certain that criticism properly may be olTered that 
this ease should not be considered as one of amebiasis, but. 
as already stated, the clinical response was so striking and 



Fig. 4. Condition of colon after anti-amebic treatment. 
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Because it does not occur in any ocher condition with 
which I am familiar, that clinically one must consider it 
as a case of amebiasis. Quite likely there were ulcerations 
in the cecal area which had perforated and produced an 
amebic abscess in the pelvis. 

The problem of latent and atypical varieties of amebia- 
sis constitutes a grave responsibility for both medical and 
surgical men.. The institution of anti-amebic treatment 
without establishing a positive diagnosis is to be depre- 
cated. Facilities for adequate arid reliable examinations of 
stools must be obtained. The ’ supplements to investiga- 
tion of intestinal diseases should be utilized more and 
more; namely, proctoscopic studies and studies ' of the 
colon by fneans of opaque enemas. However, grave emer- 
gencies mky arise or conditions may exist that preclude 
special studies, so that I think that the final responsibility 
rests on the attending physician to maintain a low “thresh- 
old, of suspicion" for the possibility of amebiasis and to 
consider administration of a therapeutic course of emetine. 

TREATMENT 

As no present drugs, or any combination of drugs, pro- 
vide the best method for the treatment of amebiasis, an 
extraordinary number of therapeutic suggestions have been 
ofifered, but I will not attempt to discuss them. 

The regimen that I have carried out for seven years has 
been as effective as any with which I am familiar. Briefly, 
it is based on the fact that emetine controls the acute mani- 
festations of the disease better than any other known drug. 
As emetine or any ipecac derivative fails to produce cures 
in about two-thirds of the cases, an arsenical drug is com- 
bined in the regimen, as arsenic seems more effective in 
eradicating the parasite. My experience with yatren 
(sometimes known as anayodin, quinoxl or chinofon) or 
with vioform is that neither is generally as effective as the 
craetinc-arsenic regimen, although I have found them valu- 
able and occasionally effective aids in some cases. Medi- 
cated colonic irrigations are of so little if any value that 
I do not use them. 

A therapeutic course of emetine may be defined as % to 
1 grain (0.043 to 0.065 gm.) of emetine hydrochloride 
administered subcutaneously twice daily for three days. 

A “course” of anti-amebic treatment is as follows: 

' 1 . Emetine hydrochloride, % to 1 grain, administered 
subcutaneously, twice daily for three days and repeated 
after a week’s inten'al. 


2. Treparsol, 1 tablet (0.25 gm.) administered orally 
with each of the three meals for four days, and rejieated 
in two more such courses, allowing a ten-day rest period . 
between each course. 

As both emetine and arsenic (treparsol) are poisons and 
may produce either early or late evidences of intoxication, 
these drugs must not be used except under close supervision. 
Undoubtedly, the chief factor in intoxication is that of 
sensitivity of the individual, but this factor can seldom 
be known in advance. It is in cases in which emetine or 
arsenic has been administered when patients arc hypersen- 
sitive to them, or in recurrent cases, that I resort to yatren 
or to vioform. Both these drugs are administered orally; 
yatren, 3 gm. daily for ten days and repeated after a week’s 
interval; vioform, 0.75 gm. daily in the same manner. 
Yatren tends to produce intestinal irritation and the daily 
dose may need to be decreased, thereby prolonging each 
course. 

As previously stated,® I think that the chief difficulty in 
obtaining good results is the failure to persist in adequate 
and properly timed treatment. Following the course of 
treatment, stools should be examined on three successive 
days; if the results are negative, this should be repeated at 
the end of a month and, again, two or three months later. 

CONCLUSIONS 

1. The term "carrier” should be discarded and the 
term “latent case” employed. 

2. Latent cases of amebiasis may produce peculiar and 
even grave complications in the course of any debilitating 
condition, or they may give rise to a bizarce symptom 
complex with none of the usual manifestations of dysen- 
tery. 

3. Atypical types of amebiasis may be confused with 
true chronic ulcerative colitis or with carcinoma. 

4. A program of treatment and reasons therefor have 
briefly been stated. 
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MIGRAINE, AN ALLERGIC PHENOMENON* 

By 

ALBERT F. R. ANDRESEN. M.D., F.A.C.P.. 

BROOKLYN, NBW YORK 


T he term “migraine’’ has long been used loosely to des- 
ignate all kinds of headaches and has in recent years 
been applied even to attacks of abdominal symptoms alone, 
but similar to those often accompanied by headache. It 
must be recognized that migraine is not a disease, but that 
the word is used to describe a syndrome. In order to form 
a basis for study, there should not be a tendency to make 
the word embrace an ever-increasing group of symptoms, 
but to limit it to designate a well-defined symptom-com- 
plex. “Migraine” .should be confined to a condition asso- 
ciated with periodic attacks of headache and vomiting, the 
former usually unilateral in type, often preceded by an 
aura, and occasionally accompanied or followed by abdom- 
inal pains, diarrhea or polyuria, not explainable on the 
basis of an actual pathological lesion, and therefore some- 
times called “idiopathic migniinc”. 

The most exhaustive review of the literature of mi- 
graine, and one of the most complete studies of a disease 
or symptom made in recent years, is that made by Henry 
Alsop Riley, and published November. 1932, in the Bulle- 
tin of the Neurological Institute of New York. This 
review shows what a diversity of opinion has been held 
respecting all phases of migraine, not only in regard to 
what constitutes migraine, but also in regard to its etiol- 
ogy, its pathology and its treatment. However, the vari- 
ous types of migraine described in this review would not 
all fit the description of the syndrome as outlined above. 
'■Abdominal’' migraine, as mentioned before, would be 
ruled out. "ophthalmic” or "ophthalmoplegic migraine”, 
if due to definite eye or brain pathology, would not be 
included, and "sinus migraine”, with its definite patho- 
logic basis, would not belong in this category. 

Migraine is a common condition. It has been estimated 
that 7 per cent of the total population is subject to attacks 
of this syndrome and it has been shown to occur more 
frequently among those of a high degree of incelligencc. 
Its hereditary basis long has been recognized, various mem- 
bers of a family often taking turns at being disabled by 
its manifestations. The familiar “bilious attacks”, so 
commonly described, and usually attributed to a large va- 
riety of conditions, are in a large proportion of eases typi- 
cal migraine attacks. In a series of 3,170 private patients 
applying to us for relief of gastrointestinal complaints, we 
found that 150, or 4 per cent, had the typical symptoms 
of migraine, and these patients have formed the basis of 
this study. Only 15 of these patients (10 per cent) had 
symptoms of migraine alone, the remainder mentioning it 
merely as one of the symptoms occurring in addition to 
other, usually more serious, gastrointestinal complaints. A 
partial list of these diseases and the percentage of their 
occurrence in this group of 150 patients, is shown in 
Table 1. 

’ Table 1. Coincident Lesions Found in a Study of 150 
Migraine Patients. 


Otficr Diseases Present JVumficr Per Cent 

GastrOrduodcnal nicer 27 18 

Gastro-duodenitis 38 25 

Biliary Tract Diseases 21 14 

Chronic Appendicitis 41 27 

, , Chronic Colitis , 25 17 

-Other Colonic Conditions 15 10 

. Cardiov-ascular Diseases . 14 9 

■ Endocrine Disturbances 13- 8 


•Read before the Section of Gastro-Enteroloitf and. Proctology, Anneal Settlort of 
the American Medical Association,, Milwaokee, June 15. 1953. Approved for pabll* 
cation by, the Executive Committee of the Section. 


ETlOLOCy 

In an c/Tort to find a cause for migr.iine all sorts of 
theories have been advanced. The term “bilious attack" 
having so often been used to describe the condition, prob- 
ably due to the frequent vomiting of bile, a biliary origin 
has been sought, and many; patients have been subjected 
to futile prgical proccdurcsAwith the biliary tract as the 
initial point of attack. When this region was found nor- 
mal at operation, the nccesrity for doing something usu- 
ally resulted in an nppcndicectomy or some other operation 
being performed, the migraine attacks subsequently con- 
tinuing as before. In my series of 1 50 patients, operations 
had previously been performed in 53, or 35 per cent, the 
nature of the principal operations being shown in Table 2. 

Table 2. Previous Operations in 150 Priiatc Patients 
With Migraine. 

Precious Operations Number Per Cent 

Appendiccctomy 25 16.6 

Cholecystectomy 5 j .3 

For Peptic Ulcer 3 2.0 

Pelvic Operations 11 7,3 

Other Operations 9 6.0 


Toul 53 35,2 

Local conditions, such as refractive errors or eye pathol- 
ogy. nasopharyngeal or oral lesions, or facial or cervical 
abscesses, tumors or skin conditions, where producing 
headaches from peripheral nerve irritation, do not usually 
cause the other coincident symptoms of typical migraine, 
and even when they do, such eases would not be included 
in the definition of migraine on which we have decided. 
However, focal infection plays an important role in the 
etiology, as shown by the fact that often the mere removal 
of foci has resulted in a cessation of the attacks for long 
periods of time, probably due to a general beneficial effect 
on the patient’s condition. In our series of 150 patients, 
141. or 94 per cent, had definite foci of infection, but in 
only 26, or 18 per cent, did we feel that their presence was 
the predominant factor in the production of symptoms. 

The age of onset of symptoms constitutes an interesting 
study. While the average age of the 150 patients consult- 
ing us, more particularly in regard to their gastrointestinal 
symptoms, was 39 years, their histories disclosed that mi- 
graine symptoms had developed in earlier life. Eighty- 
two had developed migraine symptoms before the age of 
20 years, yet only 10 liad had symptoms before the- age 
of 10, so that 72 patients, or 48 per cent of this series, 
placed the onset of symptoms definitely in the period of 
puberty. The other statistics in regard to age arc shown 
in Table 3. 5c.v does not play an important part in the 
etiology. Although 90 of our patients were wcimen (60 
per cent) , we believe that in any scries of 150 patients con- 
sulting a clinician for gastrointestinal complaints at the 
end of the fourth decade of life, more than 60 per cent, 
would be women. Only 60 per cent of the patients were 
married. 

Table 3. Age incidence in 150 Migniinc Patients, 

Average .ngc on applying for treatment 39 years 

Average age of onset of migraine 1 “-o years 

Number Per Cent 


Age of onset under 10 years. 

10 

7 

10 to 20 years 

72 

48 

20 to 30 years 

37 

25 

30 to 40 years 

22 

14 

40 or over . . . , 

....... 9 

- 6 
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The relation of migraine to the endocrine system has 
been, pointed out. The frequent occurrence of attacks at 
the menstrual epoch and called “menstrual migraine”, has 
indicated its ovarian origin. Twenty-five of our 150 pa- 
tients. or 17 per cent, had this type of occurrence. The 
frequent onset of symptoms at puberty and their disap- 
pearance after the menopause has also indicated' a gonadal 
relationship., The relation to the pituitary has been 
. pointed out; and an effort has been made to prove by 
Roentgen-ray studies of the sella turcica that there is a 
diminished amount of room for expansion of the pituitary 
in migraine cases, and that such temporary expansion is 
the mechanical factor causing the attack. It, however, has 
been shown that in known pituitary tumors typical mi- 
graine is not produced, and. that even marked deformities 
of the sella may, produce no symptoms at all. On the 
other hand the benefit derived at times from the use of 
pituitary extract in the treatment of migraine attacks, indi- 
cates that at least a functional disturbance of this gland 
may be a factor. .The frequently sudden cessation of an 
attack following the administration of cpinephrin or ephe- 
drine suggests an adrenal etiology, and with a dimunition 
in blood calcium content during an attack, the effect of 
the use of parathyroid extract and calcium in aborting and 
even preventing migraine attacks, seems to be a further 
proof of an endocrine imbalance. 

The hereditary or familial factor in migraine is well 
known. Whereas in only 28 of our 150 patients (19 per 
cent) , was there a definite family history of migraine at- 
tacks, the history of other hereditary conditions, mostly 
allergic in origin, was much larger, although, unfortu- 
nately not always put down in the records. In a typical 
case of, a patient who himself had only skin and gastro- 
intestinal allergic manifestations, there was a history of 
asthma in the maternal grandmother, migraine in both 
parents and in the paternal grandmother and migraine in 
two of his three children, the other child having diarrheal 
attacks explainable on a dietary basis. 

: Dietary indiscretions as a cause of migraine attacks have 
been recognized for so long and the statements by patients 
that definite foods were known to produce the symptoms 
hat^e been so frequent, that food allergy as a cause of mi- 
graine should long ago have been suspected. As a matter 
of fact, it is nearly twenty years since the writer first rec- 
ognized that specific food-sensitization was an important 
etiologic factor in this condition, and since that time he 
has always considered migraine an interesting but not at 
all disturbing complication to treat. In our series of 150 
patients, 77, or 58 per cent, were shown to have attacks 
as a result of food sensitivity. In 1925, in an article on 
food allergyb we mentioned migraine with asthma and 
hay. fever as an example of an allergic manifestation and 
were surprised that it occasioned comment. Our study on 
migraine followed. in 1931-. Meanwhile Ball=, Vaughan^, 
Balycat®, Rowe“, and several foreign authors had made 
excellent contributions to the literature of the subject. 
Probably the most authoritative exposition has been pre- 
sented by. Foster Kennedy' who. after quoting the litera- 
ture supporting the allergic theory, explains the occurrence 
of symptoms on the basis of a localized intracranial edema 
similar to the edema seen in the skin in urticaria or angio- 
neurotic edema. 


1. Antlrcscn, .A* F. R.: GastrointcsitnAl . Manifestations of Allergy, Medical 

Journal and Record, September 2. 1925. 

2. Andresen. A. F. R.: ’ Migraine. Medical Times and Lons Island Med. Journ. Dec., 

1931. . 

3. Bell, F. E.: . Migraine, Its Treatment v.‘ith Peptone and Its Familial Relation lo 

Sensitization Diseases. Amer. Journ. Med. Sc. CLXXIII. “SI. 7SS. ^9Z7, 

A, Vaughan. W, T.t Allergic Migraine. Journ. Amer. Med. .\s.scc. LXXXVHI, 13S3, 
1386. .1922, ‘ • ■ ' • 

.5. Balycat. R. M. ^ Brittain, F, l..t Allergic Migraine. Based oa a study of 55 
cases. Aiaer. Journ. Med. Sc. CLXXX. 212-2 21. 1930. 

'6. Rowe, A. H.: Allergic Toxemia and Migraine Dne to Food Allergy:’ Report of 
Cases. California « West. .Med. XXIH. 785-793, 1930,. . _ 

7. Kennedy, Foster: Migraine: A' Localized Intracr.mial Edema. International Qinics. 
.Vol, HR 4 1 St -Series. 1931. 


Allergy can bo used to explain a number of apparent 
discrepancies in regard to migraine. Yet when one real- 
izes how little is known about allergy itself, he realizes 
that such an explanation only seems to explain. At first 
considered synonymous with “protein sensitization” and 
closely related to anaphylaxis, the tvord “allergy” has also 
been made to include sensitivity to non-protein drugs and 
chemical substances and even to physical agents such as 
heat, cold and electricity. While the resemblance between 
the problems of allergy and tho.se of infection and immu- 
nity has been repeatedly pointed out. there is. as yet. no 
unanimity of opinion as to whether the allergic reaction 
corresponds to susceptibility to infection or to immunity. 
The intensive study of asthma and hay fcv^cr has disclosed 
that these allergic manifestations, while frequently caused 
by inhaled or ingested proteins, may also be caused by 
sensitization to bacterial proteins or to some of the factors 
produced at a point of active infection and absorption, 
such as an infected sinus or tooth. Thus we have an ex- 
planation of the probable relation between focal infection 
and migraine. In the case of menstrual migraine, a sensiti- 
zation to ovarian hormone or to some of the other prod- 
ucts elaborated during the process of menstruation, will 
explain this phenomenon. That a person may become 
sensitized to his own internal secretions is a possible expla- 
nation of the typical migraine attacks which sometimes 
follow great mental stress (anger, fear and grief) , all prob- , 
ably associated with a sudden increase in adrenal secretion. 
However, the relation between the endocrine system and 
allergy in general has long been recognized, and the use of 
extracts of various endocrine glands, particularly the adre- 
nal and the pituitary glands, has become a routine in the 
treatment of allergic manifestations. 

PATHOLCX5Y 

A characteristic of all allergic reactions is that the lesion 
produced is only temporary and that it usually disappears 
at death, so that at autopsy no lesions can be found, except 
where, as a result of long continued or repeated reactions 
certain changes have been produced. In other allergic con- 
ditions thes'e may be quite marked, as, for instance, in 
asthma, where an emphysema is the result of the prolonged 
irritation, in eczema, where a thickened skin is produced 
and in colonic allergy (“colitis”) where the bowel wall 
becomes fibrotic and stiffened . In general, the local allergic 
reaction can be described as due to irritation, the irritant 
being the substance to which the patient is sensitized. This 
irritant may come into direct external contact with the 
tissues affected or it may be carried to them by the blood. 
The irritation may result in skin or mucosal manifesta- 
tions, such as rashes, wheals, edematous areas, purpuric 
spots, necrdtic areas or hemorrhages, or in neuromuscular 
manifestations, such as the spasms of asthma and the colic 
of gastrointestinal allergy. Excretion of the allergen also 
may cause local irritation, such conditions as polyuria, 
skin conditions and pruritis ant probably belonging to this 
type of reaction. 

The lesion of migraine never has been demonstrated; 
autopsies in sufferers from migraine having failed to show 
any constant lesions. Kennedy, as mentioned above, has 
gone very thoroughly into the neurological phases of the 
situation and has stated that it would seem that a transient 
“edema of the cerebral meninges with especial pressure in 
the meningeal crevices produces the localized headache and 
the local cerebral symptoms of migraine”. 

SYMPTOMS 

The most important symptoms of migraine consist of 
the occurrence, at varying intervals, of attacks of head- 
aches and vomiting. , Although unilateral headache, or 
hemicrania, often has been considered an essential symptom 
in making the diagnosis, other concurrent symptoms, even 
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though linked with a general headache, when shown to 
be the result of the same allergic factor, really confirm the 
diagnosis. Hemicrania was present in 53 per cent of my 
cases (Table 4) . The occurrence of an aura, usually con- 
sisting of a scintillating scotoma, or at times of other 
visual disturbances such as hemianopsia or transient blind- 
ness, is quite common, having been present in 39 per cent 
of our cases. Nausea occurred in 36 per cent of this scries, 
and vomiting, either throughout the attack or at the end. 
occurred in 41 per cent . The v'omitus, due to the fact that 
there was usually little or nothing in the stomach, con- 
sisted largely of bile, regurgitated into the stomach as a 
result of persistent retching. Abdominal pain was com- 
plained of during the attack in 21 per cent, and diarrhea 
occurred cither during or at the end of the attack in 22 per 
cent of our cases, usually in those patients who did not 
vomit. 

Table a. Incidence of Typical Symptoms in a Study <>f 
130 Patients with Migraine. 


Symptoms 

Number 

Per Cent 

Aura 

58 

39 

Hemicrania 

79 

53 

Naii-sra 

55 

36 

Vomiting 

62 

41 

Abdominal Pain . ... 

32 

21 

Diarrhea 

33 

22 


The duration of the migrainous seizure may vary from 
a few hours to a number of days, and the interval between 
'attacks from a few days to many months. Table 5 shows 
the statistics in regard to those details. ■ Frequently the 
attacks end quite abruptly and there may be no symptoms 
afterward, or the patient may suffer from allergic reactions 
in ocher regions or the symptoms of his intcrcurrcnt 
disease. 

Table 5. A Resume of Some Findings in 150 Mig.r.yinc Cases. 


Conditions Found Number Per Cent 

Neurotic Type 108 72 

Chronic Constipation 65 '43 

Focal Infections 141 94 

Gastric Anacidity 17 11 

Hypertension (150 Syst. or over) 23 15 

Hypotension (1 10 Syst. or under) 32 21 


As mentioned before, nearly all (90 per cent) of the 
patients in the series under consideration came for the 
treatment of other symptoms, gastrointestinal in type, the 
lesions found being shown in Table 1 . The symptoms of 
these gastrointestinal diseases were therefore also present 
and at times masked the migrainous attacks or were aggra- 
vated or even induced by them. It must be borne in mind, 
therefore, that the treatment of migraine may not he suc- 
cessful until all organic factors have been eliminated. It 
must also be emphasized that migraine patients arc pre- 
dominantly of the neurotic type. Tabic 6 shows that 72 
per cent of our patients belonged in this category, and that, 
in addition, 43 per cent were habitually constipated. 


Table 6. Duration of Migraine Attacks and Interval Between Attacks 
Shown in Study of 150 Migraine Patients. 


Duration of A tracks 

Number 

Per Cent 

12 Houra or lcs5 

48 

32 

1 or 2 Days . . . , 

63 

42 

More than 2 days 

20 

15 

Not noted . . 

19 

13 

Interval Between Attacks 

I Month or less 

81 

54 

3 Months or more 

27 

18 


Physical examination^ aside from disclosing, often, an 
individual of the neurotic or ‘'spasmophilic” type of con- 
stitution, shows no characteristic findings. Focal infec- 
tions, however, were noted in 94 per cent of our patients. 
Blood-pressure findings were not of special . significance, 
. the proportion of patients showing variations from the 
-normal being no greater than in any series of patients in 
their age-groups. The findings, on fractional gastric analy- 


sis. were also not suggestive, only 1 1 per cent of patients ‘ 
showing an anacidity after intramuscular injection of his- . 
taminc. It is well to realize that migraine may, and very l 
frequently docs, occur in an otherwise perfectly : normal . 
individual, and on the other hand may occur as an entirely.. . , 
independent condition in a person suffering from any kind ' 
of disease. 

DIAGNOSIS . . , , 

The diagnosis of allergic migraine must be based upon' 
several findings, as follows; 

1 . A family history of migraine, or of other allergic . 
manifestations such as asthma, hay fever, urticaria, eczema, 
epilepsy or periodic attacks of abdominal pains, diarrheas ,, 
or polyuria. 

2. The history of the typical symptoms described . 
above, occurring in attacks lasting from a few hours to 
several days, often ceasing abruptly and recurring after 
intervals varying from a day to many months. 

3. A history of other allergic manifestations in the 
past or coincident with migraine. In our scries migraine 
was rarely the only allergic symptom, 89 per cent of the 
cases showing also other manifestations (Table 7). 

Table 7. Showing Frequency of Multiple Allergic Manifesta- 
tions in 150 Migraine Patients, 



Number 

Per Cent 

Migraine as only symptom . .. 

16 

11 

Other allergic manifestations present 

97 

65 • 

Multiple allergic manifestations present . . 

37 

24 


4. The exclusion of the possibility that the headache 
or visual disturbance may be of organic origin, as in the 
case of eye disca.ses, dental or sinus infections or cerebro- 
spinal lesions or that the gastrointestinal symptoms may- 
be caused by real pathology in the abdomen or pelvis. 
This requires not only a thorough general physical exami- 
nation, but usually careful special examinations of the" • 
regions mentioned. 

5. The determination of the allergic factor consists in ’ 
finding a specific food or foods, medication, dust or other ' 
inhaled material or gas, bacterial protein, physical agent, 
or endocrine substance which, when not present in the 
circulation, will not produce attacks, when again present , • 
will produce the typical symptoms, and when then neutral- 
ized or eliminated will cause a disappearance of symptoms. , 

6. The finding of an cosinophilia during the attack is . 
very suggestive. We have found from 3 per cent to 20 , , 
per cent or more of cosinophilcs in certain patients. 

7. The sudden cessation of symptoms in response to, 

a dose of cpinephrin given intramuscularly or sublinqually 
is considered, in other conditions, to suggest an allergic 
etiology, and in migraine it frequently produces quitc_ a 
dramatic relief of symptoms, with their recurrence as its , 
effect wears off. _ . 

The discovery of the allergic factor is the. most im- 
portant point in the diagnosis, and often proves quite 
difficult. Some patients have found out for themselves 
quite definitely that the ingestion of certain foods wilFal- 
ways produce an attack of migraine, and many, others, 
tvhen the probability is suggested to them, will say. that 
they have always suspected this to be so. and will be able 
rapidly to confirm their suspicions. The actual trial of 
foods by means of test-diets is always the rnost tchablc 
method of determining the food or foods to. .which a pa- 
tient is sensitive, and for this purpose a fixed routine like 
Rowe’s "elimination diets” can be followed, or, starting 
with a single food or a few foods to which the patient is 
known not to he sensitive, additional foods can be added 
until reactions arc produced. The reactions may occur soon 
after the food is ingested or may be delayed for as long as 
24 hours; Cutaneous sensitization tests can be performed, . 
but are not uniformly reliable. In the end the dptermina- 
tton ns to whether certain foods arc tlie allergic factors 
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; consists in the proof that symptoms will never occur except 
, -when one or more of these foods are ingested. 

Menstrual 'migraine, occurring at a time when not yet' 
completely understood chemical processes are taking place 
in the pelvic organs, and in the endocrine system as a whole, 
may psily be due to an allergic reaction resulting from 
> sensitization to one of the products elaborated at that time, 
such as ovarian hormone or prolan. In some cases a care- 
• ful history will show that migraine attacks have, occurred 
■ only at a time of disturbance Jn a focus of infection, as, 

. . for, instance, after a treatment for a sinus infection, the 
scaling of.pyorrheic teeth or the occurrence of an acute 
. upper respiratory infection. In such cases the migraine 
may be due to sensitization, to the bacteria themselves or 
to one or more, of the products produced by their action 
on the tissues. 

Migraine occurring after direct exposure to sunlight, to 
cold or to other physical agents, may occur not only as a 
reaction to these physical agents themselves, but may be 
, due to , sensitization to substances produced by chemical 
reactions in the skin or other tissues as a result of the action 
of these agents upon them. 

• TREATMENT 

The treatment of migraine must take into consideration 
the treatment of the actual attack and the prevention of 
more attacks. Prophylaxis certainly is the more important 
part of the treatment. 

The treatment of the migraine attack should, of course, 

. consist in the elimination or neutralization of the causative 
factor as rapidly as possible. Realizing that, in the case 
•, of a food-allergy, the offending food has probably prog- 
. ressed a considerable distance down the gastrointestinal 
. tract, lavage of the stomach, either with the tube or by the 
admiiiistraticin of large doses of warm salt water to induce 
vomiting, while probably of no direct value in eliminating 
. the offending factor, will often relieve the vomiting which 
is so frequently a vpry distressing symptom. Catharsis, by 
means of castor oil, not only gets rid of the food if it is 
still present in the intestine, but the ricinoleic acid acts 
as a detoxifying agent as well, so that it is helpful even 
though a spontaneous diarrhea already has occurred as a 
. .part of nature’s reaction to the food poisoning. Early 
feeding of fairly large quantities of bland food will fre- 
quently relieve the persistent vomiting and rapidly will rc- 
establish normal gastrointestinal function, which is often 
disturbed after an attack of migraine because of combined 
starv^ation, vomiting and diarrhea. 

The intramuscular or sublingual administration of 
epinephrin in doses of 0.6 ,to 1 c.c. of the 1 to 1000 solu- 
tion will often give prompt relief of symptoms, with later 
. recurrence as its effect is dissipated. A continuous effect 
: - may be obtained by giving ephedrine orally with or after 
- the, dose of epinephrin, or substituting it for the latter, 
producing a slower but more prolonged effect. Where 
these drugs produce too much thyroid stimulation, causing 
at times quite alarming hyperthyroid symptoms and neces- 
sitating large doses of sedatives to counteract this effect, it 
is better not to use them. In many cases, pituitary extract 
will give equally brilliant results, without the attendant 
thyroid stimulation. Rest, and the application of cold or 
heat, to the head will afford considerable relief, coal tar or 
other sedatives may have to be resorted to, although their 


use should be discouraged. As the attack is always self- 
limiting, it is unwise to risk inducing a habit for tlic sake 
of a few hours’ less of suffering from the headache. 

Prophylactic treatment should consist first, perhaps, in 
the avoidance of intermarriage between families known to 
show allergic manifestations, thus avoiding, as far as pos- - 
sible, the occurrence of these so often distressing and dis- 
abling conditions. In the individual with migraine attacks 
caused by food allergy, avoidance of the offending foods , 
will prevent the attacks. As migraine attacks usually occur 
at fairly long intervals, indicating that the foods causing 
it are not very often taken by the patient, it is as a rule not 
necessary to consider specific or non-specific desensitization. 
Where the food is a common one and desensitization by 
gradually increasing doses of the food or by the use of the 
specific peptone of the food (propeptan) one-half hour 
before feedings, is accomplished, it must be borne in mind 
that in order to maintain tolerance to the food it must 
thereafter be taken almost daily to prevent recurrence of 
sensitization. This means practically that it is worth 
while to desensitize patients only to milk, wheat, egg or 
potato. In menstrual migraine, gradual desensitization 
can be produced by continuous and intermenstrual stimu- 
lation of the ovaries by means of endocrine therapy. All 
removable focal infections should be thoroughly eradicated, 
but where there is a bacterial or tissue sensitivity to irre- 
movable foci, as in the case of infections in the nasal acces- 
sory sinuses, desensitization by means of vaccines, filtrates, 
foreign protein or peptone injections may be attempted. 

In the prevention of allergic reactions in general, our results 
from the prolonged use of extracts of the endocrine glands 
has not been uniformly of value, although at times, para- 
thyroid extract, especially when combined with calcium 
and with adrenal or pituitary extract, has seemed worth 
continuing. Where coincident gastrointestinal lesions arc 
discovered, these should, of course, be cared for in the usual 
way. 

The prognosis of migraine should be considered very 
good so far as the prevention of future attacks is concerned, 
if the patient is cooperative and will permit the carrying 
out of the line of treatment suggested. It must be remem- 
bered, however, that attacks will always recur whenever 
the offending factor is again ingested or is allowed again to 
become active. 

SUMMARY 

1. The term “migraine” should not be used to desig- 
nate a group of symptoms definitely referable to an organic 
cause. 

2. Migraine, an allergic phenomenon, is probably - 
caused by a transient edema of the cerebral meninges. 

3. The diagnosis of migraine depends essentially upon 
a history of typical attacks in a patient with an allergic 
family and personal history and upon the finding of a 
definite allergic factor. 

4. The treatment of the migraine attack consists in 
rest, sedation, rapid elimination or neutralization of the 
offending factor and the use of adrenal or pituitary extract. 

5. Prophylaxis consists in avoiding offending foods, 
desensitization where removal of an offending factor is 
impossible, the removal of focal infections and the restora- 
tion of a normal endocrine balance. 
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F orty years ago, even twenty years ago, there was no 
plan approaching standardization for the management 
.of gall bladder disease. There had been no serious attempt 
at prevention of late gall tract disease; that is, the preven- 
tion of gall stones and the thick walled gall bladder of 
chronic infection and inflammation. The prevention of a 
di.seasc that spreads to the outer coats and produces the 
adhesively bound-down gall bladder with destroyed func- 
tion. and Ic.avcs a prison which houses the homicidaliy 
inclined gall stone, fraught with risks to other associated 
systems, crippling their efforts to maintain normal secre- 
tory and motor function. 

That period from 1885 to 1915 marked the genera! 
arrival of the abdominal surgical era, which has steadily 
gone forward, tempered by the law of “trial and error”. 

Fitz's immortal paper on appendicitis was not published 
until 1886. Within that same thirty year period, ap- 
peared Sippy’s most widely exploited method of medically 
treating peptic ulcer, still too widely in use, a method that 
has influenced the objective of most surgical procedures for 
the correction of ulcer, a method based on abolishing free 
hydrochloric acid in the stomach. Likewise, the greatest 
book of that period dealing with the gall bladder was pub- 
lished in 1899 by Kehr of Germany and dealt exclusively 
with gall stone disease and its surgical management. In- 
deed, at that time, there was no medical management of 
gall bladder disease worthy of the name. 

No wonder that aphorismic slogans were coined, and 
were taught to and memorized by every young doctor — 
such slogans as “purgation spells perforation", “no acid, 
no ulcer”, “fair, fat and forty, mother of children, suffer- 
ing upper abdominal pain and belching gas, means gall 
stones". At least, the last one of these slogans, interpreted 
today, should be relabeled to read “late diagnosis”. 

Much good, however, has derived from them. We have 
been taught how best to prevent perforative appendicitis 
and to recognize and remove, or have removed, this u.sclcss 
and dangerous organ before the explosive stage is reached. 

Although certain advances have been made in a better 
understanding of peptic ulcer, the chronic ulcer problem 
today is still as unsolved as it was thirty years ago. Cer- 
tainly so, if we view it from the medical standpoint that 
we must still adhere to the unphysiologic principle of abol- 
ishing the gastric juice even if that were medically possible. 
Or if we view it from the surgjcal standpoint that we must 
remove two-thirds of the stomach, followed, at times, by 
yagectomy, to accomplish that same unphysiological prin- 
ciple, or if we go even a step further and do, as Crilc now 
suggests, remove one adrenal gland arid all or part of the 
thyroid to heal an ulcer no bigger than your thumbnail in . 
an accessible portion of gastro-intcstinal canal. That is a 
long way 'round the mulberry bush, and leaves us a dan- 
gerously rickety platform to stand on and say that the 
“ulcer problem has been solved”. How silly it is to affirm 
it when in tbc short space of three years there have ap- 
. peared three new'ly exploited methods of cure: mucin, citro- 
salvcn and metaphen. If it were already solved, why the 
new methodsf We do not mean to suggest that this prob- 
lem will not be solved eventually, but to express the view . 
that this happy ending. has not been yet achieved. 

But jvhat about the gall bladder and liver problem 
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which it is our province to discuss? And how might it be 
presented in simple outline from the standpoint of the 
general prachtioner. the surgeon and the specialist? 

For a brief time let us still stick to generalities before, 
developing the topic. First in the way of prevention; if 
we were to coin some modern slogans, v/c would say. 

1. Avoid typhoid and the enteric group of fevers. 

2. Avoid infection in tonsils, teeth, sinuses and respira- 
tory tract. 

3. Avoid the incautious use of drugs of the quinoline, 
scries. 

4. If a woman, avoid having a large family. 

5. Eat three meals a day but avoid getting fat. - 

6. Don’t be a "meal skipper” but don’t be a glutton. 

7. Don’t be a Jack Spratt and cat no fat or tbc sur- , 
gcon will get your gall bladder before you “know; 
where you're at". 

These arc some of the simple truths we should teach our 
patients if we desire them to avoid gall stones and late gall - 
tract disca.sc. It may be "poor business” but it's good doc- ■ ; 
toring just the same. 

Etioloau: For a moment let us consider the etiology of 
gall bladder and liver disease. Boiled down to four points, ' 
they arc cellular damage, catarrh, stasis of bile and infec- 
tion. We cannot discuss them fully, but contributing to . 
produce them arc dietetic or alcoholic over-indulgence'; ■ ' 
faulty dieting or meal skipping which "splints” the gall 
bladder; sedentary living, obesity or marked subnutrition; 
and the abdominal tumor of the pregnant woman with her 
increased blood cholesterol. All of these favor, in one way 
or another, the production of cellular dysfunction, mucosal 
catarrh and bile stasis. They accelerate the likelihood of ^ 
infection, and infection, in turn, hastens the onset of . 
chronic disease. 

To the gall bladder itself, tljerc arc five routes for in- 
, fcction: portal blood, systemic blood, lymphatic circula- 
tion between liver and gall bladder, ascending infection _ 
from the duodenum, and direct peritoneal contact through • 
adhesions from inflamed neighborhood viscera. We be- . 
lieve that the mucosal portal of entry to infection is far 
more common than is the serosal (lymphatic circulation) - ; 
because otherwise pericholecystitis should be seen as an 
early rather than late stage of the disease. Others disagree 
with our view, but our’s has been steadily reinforced by 
the evidence to be found in a study of the bile itself in both 
early and late gall bladder disease. 

Have we now a standardized plan for the management 
of gall bladder disease? Not yet one in which we .ire ail 
in agreement, but a far better one than we had twenty 
years ago. And what series of events and what men have 
we to thank for it? The surgeon, the pathologist, the 
physiologist, the. experimental-animal laboratory worker, 
tbc roentgenologist, the clinician, the informed family . 
physician, and the gastro-cntcrologist. all aided by the 
march of time. ■ 

Just think back. Although Petit, the great French sur- 
geon, in 1794 conceived the idea of surgically removing'; 
gall stories, the first authentically-known operation in 
America upon the gaU bladder itself was done in 1867— 
only sixly-six years ago, one year after the Civil War-— , 
and done by an obstetrician named Bobbs of Indianapolis, 
and because of a mistaken diagnosis. He thought, he was 
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opening the abdomen for an ovarian cyst and wound up 
by doing the first cholecystotomy — without the prelimi- 
nary preparation as advised by Petit — on a huge hydrops 
of the gall bladder. 

This started the surgical ball rolling. But nearly 
twenty-five years Avcrc to elapse before any surgeon dared 
to remove the gall bladder, and even after forty years had 
passed, we find that no less an authority than the late John 
Bf Deaver warned against it and in 1908 wrote in his 
vigorous fashion “This question of cholecystectomy ap- 
pca:is to inc strongly,, as I fear, from what I read and hear, 
the -practice is all too common and the influence of this 
teaching, upon those who have not themselves had suffi- 
ciently large experience to decide for or against removal, 
will be bad indeed. My experience is that the more sur- 
gery I do the less inclined I am to remove the gall bladder." 
How well the author remembers it for he was a cub assis- 
tant of that distinguished surgeon at that very time! 

But time marched on. Deaver and others became con- 
verted to cholecystectomy, and in the period between 1916 
and 1920 he performed it 611 times out of 800 patients 
operated for gall tract disease. So, with increasing experi- 
ence the surgeon, aided and stimulated by the pathologist, 
the ph 3 'siologist, the roentgenologist, and the oft-maligned 
viviscctionist — and may he long be spared — taught us much. 
Their views were tempered by that lustily growing infant, 
the gastro-cnterologist. who, even twenty years ago, rap- 
idly had become bed-broken and had discarded his diapers. 

Between them all, tliey taught us that gall bladder dis- 
ease. even gall stone disease, is common in young adults, 
is by no means rare in children and occurs even in infants. 
So the "fair, fat and forty" aphorism meant late diagnosis 
and became outmoded because it was only true of the more 
characteristic clinical explosions of late gall tract pathology. 
The breeding or quiescent period for such disease may have 
begun ten to thirty years before. It is now up to us to 
recognize this early stage, to correct it and thus prevent 
late pathology. This is the medical stage which will yield 
to modern medical methods if properly applied. 

Gall stones, the chronic thick walled functionlcss gall 
bladder, tvith the. adhesions of pericholecystitis, the rare 
instances of cancer or other neoplasm of the gall bladder 
are surgical and only surgical. 

Between the two extremes fall many gall bladder pa- 
tients who are borderline and selection of the plan of man- 
agement for each requires good judgment. Many may be 
kept well throughout their lives by proper medical tactics 
— ^perhaps equally as many will require surgery sooner or 
later, and in this group the sooner the better. But all pa- 
tients after operation should be placed on a standardized 
medical regime to sec that they stay well. 

Although "fair, fat and forty” is out of date in more 
ways than one, it is still true that women are more subject 
to' disturbances of the gall bladder than are men, because 
the pregnant women usually doubles her blood cholesterol 
and thus increases her risk of forming cholcstcrin gall 
stones, due to this disturbance in metabolism and not be- 
cause of infection. Hence, there is a danger in multiple 
pregnancies, although the religionist may object to the 
idea. Thus, gall bladder disease in women, and often 
young women, reverses the duodenal ulcer ratio in which 
men are four to five times more frequently afflicted. Un- 
happily cholecystitis and peptic ulcer occur very frequently 
in the same patient and this sometimes complicates the 
choice of management. 

Owing to the enormous amount of research upon this 
subject that has occurred during the last twenty-five years, 
it is now more generally accepted that disease of the gall 
bladder or. of some part of the biliary system is more 
responsible for , the occurrence of various symptoms of indi- 
gestion than is any other intra-abdominal organ or disease 


■picture, not excluding appendicitis, gastric or duodenal 
ulcer, colitis or intra-abdominal cancer. At times, it can 
symptomatically mimic them all. Moreover, it can also 
mimic cardiac disease or coronary artery disease and when- 
both are present, it is often difficult to decide which is more 
responsible for the abdominal, chest and back pains. 
Therefore, the gall bladder should be studied in all cases 
of dyspepsia. 

During this twenty-five year period, the four outstand- 
ing advances in diagnosis have been the introduction of 
the modern duodenal tube in 1909: of biliary drainage by 
the duodenal tube in 1919; of cholecystography in 1924 
and of a group of liver function and other laboratory tests. 
Each of these last three maneuvers supplement one an- 
other and yield certain diagnostic evidence not furnished by 
the others, and when added to a well-taken history and a 
well-done physical examination — the foundation stone of 
all diagnosis — will enable us to recognize and to classify 
gall bladder disease as medical, surgical or borderline. 
Biliary drainage by duodenal tube has great therapeutic 
merit in the management of both gall bladder and liver 
disease and this value we shall indicate. 

Here we might mention one important point of differ- 
ence in the management of appendiceal disease and gall 
bladder disease. So far as we now know, the appendix 
has no function and. because this is so, it frequently and 
seriously jeopardizes health and life. It is “in season" the 
• year round to the surgeon and rightfully so, just as arc 
predatory animals and birds to the hunter. But the gall 
bladder has a function, in fact several functions, in the 
storage, concentration, and delivery of bile, as well as in 
the absorption of certain chemical constituents of the bile, 
although the ultimate fate of all of these constituents is 
not yet known. Since the gall bladder has a definite func- 
tion it should, if possible, be preserved to the body as a 
whole. If its function is diminished but not destroyed, 
attempts should be made by medical tactics to improve or 
restore it. If its function is entirely destroyed, if it can 
no longer store, concentrate, absorb, and empty the bile, 
because of chronic inflammatory disease or infection, be- 
cause of advanced gall stone disease, or adhesions, or be- 
cause of cancer or other neoplastic new growth, it should 
be speedily removed by the surgeon in the interest of the 
body as a whole. And this is especially important in pro- 
tecting the health of the liver, the heart and, to a less 
extent, the kidneys. We have the surgeons particularly to 
thank for spreading this truth, even though in certain sec- 
tions, they have overdone it a bit, but only because of their 
earnest enthusiasm to have it “register”. 

What are the diseases of the gall bladder itself or those 
associated with other components of the biliary system? 
There are two disorders or dysfunctions and twelve grada- 
tions of organic diseases of the gall bladder that we shall 
briefly review. Each might quite legitimately furnish ma- 
terial for an hour’s discussion. Our main object is to 
attempt to influence you to adopt a more standardized plan 
of recognition and particularly of treatment. 

The two gall bladder and duct dysfunctions arc: 

1. Spastic dysfunction or distension. 

2. Atonic dysfunction or distension. 

The twelve diseases of the gall bladder and biliary sys- 
tem arc: 

1. Early cholecystitis with unobstructed cystic duct. Simple catarrhal 
cholecystitis. 

2. Early cholecystitis with obstructed cystic duct due to catarrh. 

3. Cholecystitis, with cystic duct obstructed from stone, adhesions, 
stricture, tumor. 

•4. Cholcsterosis of the gall bladder; "Strawberry cholecystitis”. 

5. Hydrops of the gall bladder: "Mucocele". 

6. Acute infective cholecystitis, with and without obstructed cystic 

duct. . 

7. Acute suppurative cholecystitis and chronic empyema. 

8. Neoplastic disease of the gall bladder, malignant or non-malignant. 
9; Constitutional disease affecting the gall bladder; Tuberculosis and 

, syphilis. , 
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10. Parasitic infestation of the gall bladder. 

11. Chronic non-calculous cholecystitis, with and without complica- 
tions. 

12. G.i11 stone disease, with and without complications. 

Dysfunctions of the gall bladder and extra hepatic ducts. 
The possibility that disorders of motility of the extra 
hepatic biliary system actually exist has been suspected for 
many years and some clinicians have noted the occurrence 
of liver and gall bladder pain with absence of structural 
disease. Newman in the 1933 Goulstonian Lectures is the 
last to direct attention to this neglected topic.* 

It is almost axiomatic that functional derangement usu- 
ally antedates, and certainly predispo.scs to, organic struc- 
tural change of the gastro-intcstinal tract and its appen- 
dages. Their common innervation, derived from the vagus 
nerve and the sympathetic system, suggest the possibility 
of a unity of functional disorders occurring with biological 
alterations of habitus. Much study has been given func- 
tional disease of the stomach, intestines and colon but 
-scant attention has thus far been given to its probable 
existence in the gall bladder and extra hepatic ducts. 
Therefore, Newman's review of this probability, coupled 
with a careful reexamination of the known facts concerned 
- . with the physiology of the biliary system, has led him to 
’ describe a condition which he calls "biliary dyskinc.sia”. 

Some years ago we alluded to atonic dysfunction of the 
gall bladder and to spastic painful phenomena and in the 
author’s book -he described some ease histories which 
seemed to support the theory. Smithies, Karshner and 
Olcson also suspected disturbances of function due to a 
blocking off of nerve stimuli to gall bladder, ducts or 
. sphincter. They selected the term "physiologic block" to 
, describe a failure of the normal neuromuscular reflex con- 
cerned in bile excretion properly to function. Newman 
describes functional disturbances anew under titles of 
"spastic distension’' which is quite common, and "atonic 
distension” which, in his experience, is quite rare. Up to 
. the moment, we believe we have seen more instances of 
the atonic than of the spastic variety. 

Newman feels that there arc biological differences in the 
subjects which tend to predispose them to one or another 
. ' of the two principal types of dysfunction. It would rc- 
. quire' a separate paper adequately to describe them. Suffice 
it to say first, that much greater attention should be de- 
voted to their recognition, and second, to indicate th.at, 

. after recognition, their treatment should follow medical 
rather than surgical tactics. 

Meltzer's hypothesis as to the reciprocal innert'ation of 
the gall bladder and of Oddi's sphincter and the ampulla 
. . of Vatcr was questioned for many years because of dis- 
. , crejpancies in experiments by physiologists. Apparently 
this was because of the strength of, not the character of, the 
stimulus used. Wcstphal seems to have cleared up this 
difficulty by showing that light stimulation of the vagus 
(chiefly the left) , whether by electricity or by drugs, con- 
tracts the gall bladder, relaxes the sphincter of Oddi, and 
causes peristalsis of the ampulla of Vatcr and a flow of 
bile. Whereas, and secondly, strong stimulation causes 
. spasm in both gall bladder and ampulla and cessation of 
flow. On the other hand and thirdly, stimulation of the 
splanchnic sympathetic nerve causes relaxation of both gall 
bladder and ampulla and contraction of Oddi's sphincter. 

The second factor may be operative, and may explain 
, - the causation of pain, in spastic dysfunction or distension 
of the 'gall bladder. It may be severe enough to mimic 
. gall stone colic, although the pain is as a rule not so severe. 

. In the author’s book*, ten years ago, he suggested that the 
. cause of pain might be due to simultaneous contraction of 
the.gall . bladder, acting against a spasm of the ampulla with 
. ..: a consequent.rise of intraduct tension.. If. the mucous mem- 
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brane of gall bladder or ducts is already inflamed the pain 
is just that much greater. , , . 

The third factor may explain the dull pressure-ache or. T 
sense of fullness in an ovcr-clisiendcd g.al! bladder that an- 
not empty against a closed or contracted sphincter of Oddi, 
and thus becomes muscularly more and more atonief. . 

Theoretically the spastic group calls for sedation and ’ 
temporarily lessened emptying effort until relaxation of the , 
ampulla is controlled by vagal inhibition; the atonic group 
calls for exercise of gall bladder emptying, plus vagal'stim- , - 
ulalion and sympathetic sedation. Practically speaking, 
we treat both groups the same since we have no drugs that ; 
ideally produce vagal stimulation and sympathetic depres-, ' 
sion at one and the same time. But. as in .spasm of other 
pans of the gastro-intcstinal tract, we use tincture of bella-' 
donna to full physiological effect in cases we suspect .spastic 
dysfunction of the gall bladder and duct system, but omit 
it in the atonic variety. 

Treatment of Spastic Dysfunction. Newman finds sat-. . 
isfactory results follow diet and medicine. He advises diet .. 
consisting of small, equal and regular meals, four times a. 
day, but avoiding mixtures of starches and fats, and a gen- 
erally smooth and non-trritaling diet. Medicinally, he . 
recommends tincture of belladonna in ascending dosage 
sufficient to physiologically produce vagal inhibition. This 
varies with the individual. To this is added fifteen grains 
of sodium bicarbonate, with infusion of rhubarb as the , 
vehicle. In this group we also make use of therapeutic 
duodenal tube drainages. 

Treatment of Atonic Dysfunction. Contrary to New- 
man’s dissatisfaction with the treatment of this condition, 
our own results have been as satisfactory as in the spastic 
group. The method we use is as outlined in the three item 
plan to be Inter described as the medical tactics for catarrhal ■ 
cholecystitis with unobstructed cystic duct, and with cystic 
duct obstructed by catarrh. When Ivy’s gall blacldcr- ■, 
emptying hormone — cholecystokinin — is purified suffi- 
ciently for human administration intravenously, this ; 
should certainly be a most useful adjunct to medical man- 
agement. 

This subject of functional disorder is too important to 
dismiss with such brevity but space does not allow further 
development. 

I. Early cholecystitis with unobstructed cystic duct. 
"Simple catarrhal cholecystitis." This is the stage of catar- - 
rhal and low grade inflammatory reaction, with low grade 
or no infection, and this is the breeding period for late gall 
tract disease. This stage is purely medical. If untreated 
or improperly or inadequately treated, it may become 
chronic, punctuated by frequently recurring mild or sub- 
acute exacerbations. 

During this quiescent period there may be no symptoms 
referable to the gall bladder itself except an occasional pin- 
like darting pain, a momentary soreness or aching or a 
sensation of fullness in the region of the gall bladder. 
More often, there is simple "indigestion", with reflex 
symptoms referred to the stomach, such as belching, epi- 
gastric distension, pyrosis, mild nausea. These are fre- 
quently due to disturbance in gastro-duodenal secretion 
and motility. Bile regurgitated into the stomach may be 
the actual cause of the nausea. The regurgitation rnay be 
due to an associated low grade gastro-duodenitis, with an 
irritable duodenum reversing the peristaltic wave. 

Physical signs arc absent or negligible except for general 
epigastric region soreness. The gall bladder is never palpa^ 
blc and the region may not be tender. The cholccysto- . 
graphic response is normal. Laboratory examinations of 
blood, urine and stool are normal. 

The only definite evidence is 'afforded b>^ a gross and 
microscopic study of the bile sequence obtained^ by duo- 
denal .tube study, by culture study and by chcinical study 
of 'thc bile, the latter loo incomplete as yet, to discuss here. _ 
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At this stage, there may only be. alterations in the composi- 
tion of the gall bladder bile which becomes thicker, more 
viscid and contains increased flocculi microscopically shoxs'- ' 
ing the products of catarrh and inflammation, mucus, pus 
cells,, desquamated epithelium, perhaps an occasional bac- 
terial colony, and rarely a slightly increased crystalline de- 
posit. By analogy, examination, of the bile itself at this 
stage stands in the same relation to late gall tract disease 
as the finding of a trace of albumin, a change in specific 
gravity, a few casts in the urine does to kidney disease. 
Why xvait for Bright’s classical description of anemia, 
edema, a failing heart and anasarca in order to complete 
the terminal picture? Educate the patient how to live and 
treat ityarly and Bright’s disease, gall stones, chronic ad- 
hesive, cholecystitis and the terminal picture of hepatic cir- 
rhosis may become as infrequent as typhoid fcx’cr. 

We rarely ever get an opportunity to study the histo- 
pathology of this earliest stage of cholecystitis because few 
die or come to autopsy. Probably the only alteration in 
the gall bladder would be mild edema and catarrhal in- 
flammation of the mucous membrane. This stage, as we 
have stated, is purely medical. Not only xvill recovery 
take place, but prevention of rriorc serious pathology will 
be achieved by the following three-item plan of treatment. 

The essential factor is seeing to it that the gall bladder 
empties itself normally three or four times a day. Thus 
bile stasis, cellular dysfunction, mucosal catarrh and the 
likelihood of localized infection arc reduced to a minimum. 

A. Dictetically: 

Since the gall bladder physiologically empties itself as a result 
of food stimulus and since we now know that the foods which 
accomplish this are the fats (and to a less extent proteins, if 
there is normal gastric acidity) a fat-full diet should be issued. 
Protein, starch, carbohydrates and vitamine values can be kept 
at the average unless there are some special indications for in- 
creasing or lowering them. The best fats arc the simple ones 
— butter and olive oil of good quality, cream, bacon, occa- 
sionally ice-cream, and yolk of soft-cooked eggs. Fried greasy 
foods arc harmful. There should be no meal skipping — three 
or four meals a day, regularly spaced, and containing some fat 
arc the main need. Two tcaspoonsful of olive oil with two 
or three buttered crackers at bed time may substitute as the 
fourth meal. 

B. Medicinally : 

3 to 5 minims of oleic acid in gelatin capsules, one hour before 
meals or three hours after meals, has been proved by cholecysto- 
graphy to assist in emptying the gall bladder. Or 1 to 3 grains 
each of sodium olcatc, sodium glycocholatc and sodium salicy- 
. latc. to which is added 1 minim of peppermint oil. in a soft 
mass pill, is a good combination taken after meats. If a laxa- 
tive is required one-third grain phcnolphthalcin may be added. 
f If there is pylorospasm. a capsule containing onc-fivc-hundredth 
grain atropine sulphate or preferably onc-sixty-fourth grain 
atropine valerianate (Clin) , one-eighth grain luminal or one- 
fourth grain barbital, and 3 to 5 grains sodium bicarbonate 
t.a ken thrice daily before meals is an c.vcclicnt combination. 

C. Technically: 

Biliary drainage treatment by duodenal tube according to the 
author’s standard technique, once or twice a week in courses of 
four to six, and repeated, if necessary, two or three times a 
year, will keep the cystic duct patent and the gall bladder bile 
from stasis, as well as having a desirable stimul.ating effect on 
the liver cells and on the gastro-duodcnal mucosa. 

2. Early cholecystitis with obstructed cystic duct due to 
catarrh. As we pointed out in a paper published with 
Dr. W. A. Swalm in 1927, catarrhal obstruction of the 
cystic duct is of common occurrence, but without duodenal 
tube examination it escapes recognition. • It may be partial 
or complete. If not recognized at an early stage and ade- 
quately treated, it leads to more advanced grades of chole- 
cystitis and we believe may have something to do in accel- 
erating a cholcstcrosis of the gall bladder. When associ- 
ated with early cholecystitis only, it doc.s not give a char- 
acteristic symptomatology, although the sensation of full- 
ness, aching,' or momentary pin-prick pain in the region of 
the gall bladder may be more pronounced because the cystic 
duct is obstructed. -This form of evstic duct obstruction 


can be differentially diagno-sed from other forms only by 
biliary drainage study, controlled by cholecystography and 
by the course of events after ihc patient has been followed 
up, for a time. , ' 

Its presence is indicated by a characteristic macro- and 
microscopic alteration of biliary drainage aspirates. Either 
no gall bladder bile is recovered or only in s.mali amounts, 
and accompanied or preceded by the discharge of flocculi 
of yellow to greenish mucus in shaggy, slimy masses, 'riiis 
mucus is unusually dense, microscopically is frequently .seen 
to be twisted or spiraled and encrusted with wliat appe.ir 
to be bile salts. And most important, there melts our 
from this mucus an oleaginous material in droplets, pools 
and lakes ranging in color from pale greyish yellow to 
brilliant golden yellow. This lipoid, to chcmic.il tests, 
seems to be a fatty ester of cholesterol. 

Because the cystic duct is obstructed, the dye used in 
cholecystography fails to reach the gall bladder, therefore, 
no shadow or merely a fiaint shadow of the gall bladder is 
x'isualized and this comparatively simple condition is quite 
frequently misdiagnosed as a surgical degree cholecystitis 
and the patient may be needlessly explored or even cbolc- 
cystcctomizcd. This accounts for many of the eases in 
which operation was performed on the basis of a “posi- 
tive” cholccystogram but in which the .surgeon xvas unable 
to demonstrate disease of the gall bladder. This error is 
avoidable. 

Patients wtb cystic duct catarrhal obstruction, if unas- 
sociated with other pathologic change, do not require sur- 
gery but will regain normal gall bladder function by means 
of Isiliary drainage treatment, as proved by control chole- 
cystography. Usually six to twelve treatments will suffice. 
When the obstruction has been overcome, the patient may 
return to the fat-full diet to which he had previously been 
intolerant. An occasional gastric lavage of the stomach, 
particularly if bile is regurgitated, is most helpful in cor- 
recting the gastro-duodenitis and the patient’s most dis- 
turbing symptom — nausea. The medicinal treatment is 
the same as in early cholecystitis with patent cystic duct. 

But if there is associated pathology approaching Grade 
III cholecystitis or a cholcstcrosis, or if the obstruction has 
been of long enough duration to produce h^^drops, surgi- 
cal correction — a cholecystectomy — should be carried out. 
All other forms of cystic ^duct obstruction arc likewise pri- 
marily surgical. 

3. Cholesterosis of the gall bladder. This is a mild but 
common form of cholecystitis and in about four per cent 
of cases the mucous membrane may contain papillomas or 
adenomas. The mucous membrane is congested, reddened 
and studded with innumerable yellow specks or streaks 
where the lipoid cholesterol has been deposited within and 
beneath the villi. This contrast of the red mucous mem- 
brane with its yellow dots makes this condition popularly 
called “strawberry cholecystitis". Gall stones may or may 
not be present but when present are generally of the “pure" 
cholestcrin variety. The cystic duct at first remains pat- 
ent; later on. it may be obstructed by the oIc.iginous mate- 
rial abos’c described. The external gross appearance of 
the gall bladder may be normal, although if the wall is 
very thin the yellow spots may be faintly visible. The 
gland near the cystic duct is frequently found enlarged. 

There arc no diagnostic symptoms which arc character- 
istic of cholcstcrosis itself. There may be none; they may 
be those of mild cholecystitis. But if acute or chronic 
cbolkystitis occurs concurrently, or, if there arc stones 
present, there may be more severe upper right quadrant 
pain, referred to shoulder blade or back, or typical biliary 
colic, mild jaundice and mild fever. If the cystic duct is 
occluded even without stone impaction, there may in some 
eases be as seven: colic as in calculous cholecystitis. 

In uncomplicated “strawberry gall bladder” the chole- 
cystogram will show no deviations from norma! concen- 
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Drating function and emptying capacity because neither is 
altered. When chronic cholecystitis has occurred the cholc- 
cystogram will suggest it. An increased blood cholesterol 
has been thought to be more constantly high in cholcste- 
rosis, and therefore of diagnostic value, but in Illing- 
worth’s fine study of a number of ca,scs on Professor 
Wilkie’s service in Edinburgh, an increased blood chole- 
sterol was as frequently found in the control cases as in 
those with cholcsterosis. 

The main point to remember is that when cholcsterosis 
is discovered, the treatment is surgical, since the chief im- 
portance of this form of gall bladder disease is that it favors 
the development of gall stones, and the development of 
chronic cholecystitis. Since the disease is within the sub- 
mucous layers of the gall bladder, neither surgical nor med- 
ical bile drainage can accomplish as much as will chole- 
cystectomy. After operation, however, as in the other 
surgical groups, the patient should be placed on the stand- 
ard follow-up treatment. 

4. Hydrops or mucocele of the gall bladder. When the 
cystic duct has been completely obstructed for a sufficient 
length of time, whether by stone impaction, catarrh, stric- 
ture, by malignant disease or by prc.ssurc from without, 
no bile flows in or out of the gall bladder and the latter 
becomes distended with mucus, at first mixed with bile, 
but later pigments and bile salts arc absorbed or disappear, 
leaving so-called “white bile”. If chronic cholecystitis has 
not thickened the wall, it may distend to paper thinness 
and the hydropsical tumor may grow to large size, contain 
a quart or more of fluid and may be mistaken for ascites or 
ovarian cyst as in Bobb’s historic case. 

In the earlier stages, there may be attacks of painful 
spasm in the region of the gall bladder sometimes severe 
enough to resemble biliary colic: indeed, if due to cystic 
duct stone impaction, an actual biliary colic. Nausea and 
persistent vomiting arc frequent but jaundice is uncom- 
mon. Later on. when the gall bladder can no longer con- 
tract, the condition may be comparatively painless and be 
recognized only by abdominal examination. 

The most important diagnostic point is the palpably 
enlarged gall bladder which moves down with respiration 
and can be displaced laterally but not downward, and thus 
can be differentiated from a movable right kidney or a 
hydronephrosis, the more readily so because the tumor is 
immediately beneath the abdominal wall and not deep- 
seated. It may not be tender if the inflammation has sub- 
sided. It may be resonant to percussion. The treatment 
is surgical and requires cholecystectomy. 

5. Acute infection cholecystitis. The milder cases may 
follow a descending acute hepato-cholangitis or ascend by 
extension of a simple catarrhal cholangitis, so-called catar- 
rhal jaundice. They frequently accompany infectious fe- 
vers like typhoid, pneumonia or influenza as we have ob- 
served on studying the bile during epidemics. In such cases 
the icterus index and van den Bergh tests arc often posi- 
tive, with increased bilirubin in the blood scrum. The 
presence of cholecystitis may be suspected by finding ten- 
derness over a gall bladder that may sometimes be palpably 
enlarged. Cholccystognaphy too frequently yields a nor- 
mal rc.sponsc and is of less value than in chronic cholecys- 
titis. Duodenal drainage evidence is more helpful bccau.se 
in acute cholecystitis the mucous' membrane is chiefly af- 
fected and becomes inflamed, spongy, edematous and de- 
quamates its lining epithelium. Thus, at microscopy, wc 
find increased bile stained pus cells and masses of exfoliated 
cells, characteristic of gall bladder derivation, in the over- 
abundant flocculi. Bile stained bacterial colonics will usu- 
ally be found and cultures made from the bile will often 
identify, the nature of the infection.' 

The patient loses appetite, has nausea, pain and mild 
fever. Vomiting may occun The upper right rectus 
muscle may be spastic and.irritable and the gall bladder 


tender. As the attack subsides, soreness replaces pain and- 
tenderness. ' 

A high appendix “pointing north" may confuse the 
diagnosis. Indeed, both may be present. The IcucocytL 
counts arc higher as a rule in appendicitis. If the latter is 
present, surgery is required. Herpes zoster may sometimes 
mimic the picture and here surgery is to be deplored. 

The general treatment of acute infected cholecystitis is , ! 
expectant; bed rest, ice bag. liquid diet, supportive meas- | 
urcs, care of the bowels, occasionally morphine, . . " 

The special treatment is designed to secure adcauate 
drainage and disinfection of the inflamed organ. At tbis' 
stage surgery is usually not indicated since most cases sub- . 
side after a week to ten days, with duodenal tube drainages 
given daily or every second day, and with the administra- 
tion of large doses of sodium salicylate and hexamethy- 
lenaminc (urotropine or uritone). The latter liberates ' 
formaldehyde which passes out through both liver and . 
kidneys. It may be detected in the bile recovered by drain- 
age. Hurst of Guy’s Hospital, London, advocates large 
doses. 50 to 100 grains, of hexamcrhylenamine three times 
a day, protecting the kidneys by giving at the same time 
60 to 100 grains each of sodium bicarbonate and sodium . 
citrate to keep the urine constantly alkaline. Some believe, 
however, that formaldehyde is not liberated with an alka-, 
line urine. 

After the acute phase has subsided, the patient is tem- 
porarily given a cholesterol-low diet but otherwise the same ' 
follow-up management as in simple catarrhal cholecystitis. 

It should be more prolonged, however, since one attack of 
acute cholecystitis untreated is followed by others and 
favors gall stone formation and chronic cholecystitis. Vac- 
cine therapy may help, and in many cases with pyogenic 
bacteria, docs help to control the possibility of reinfection. 

6. Acute suppurative cholecystitis and chronic empyema. 

If the acute attack is the result of a virulent infection, the ' 
mucous membrane becomes greatly inflamed, minute ulcers . 
may form, and. if the condition gets out of hand, may • 
pass rapidly into a gangrenous suppuration. The cellular 
products of inflammation predominate in the drainage mi- 
croscopy and the catarrhal becomes a purulent exudate lead- 
ing to chronic empyema of the gall bladder if the attack 
subsides. 

There is increased severity of the constitutional symp- 
toms with higher temperature and pulse rate; higher Icucocy- 
losis, fever, sweats and prostration, greater localized abdom- • 
ina! rigidity' and increased danger of perforation with re- 
sultant local or general peritonitis, exactly as in suppurative . 
or gangrenous appendicitis. If gall stones have formed as a 
result of previous attacks, the perforative threat is greater. 

After the diagnosis is made, or even if such a situation 
is suspected, the patient should be immediately hospitalized 
and the selection of the day or hour for surgery given care- 
ful consideration. If the attack shows evidence of subsid- 
ing, it is better to wait, but the surgeon’s hand may be 
forced to quick intervention. Duodenal tube treatment 
should not be considered if the signs point to gangrenous 
suppuration. If, however, the process subsides to a chronic 
empyema and the cystic duct is patent, wc have success- 
fully drained an ounce or more of pus from the gall blad- 
der by' duodenal tube. In selected cases,_ with bad hearts 
or kidneys, this is good judgment, for it paves the way 
to safer surgery, prepares the operative field and allows the 
surgeon to do a cleaner cholecystectomy and avoids the 
two-stage procedure of cholccy'stosiomy' followed by chole- 
cystectomy. 

After operation the patient should be returned to the 
.standard follow-up, and in 6 to 10 weeks, duodenal tube . 
studies should again be made to sec that there is no residual 
infection in ducts or liver, or if found, to treat it in time 
and thus lessen the likelihood of subsequent surgery be- 
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. coming necessary. An amazing reduction in post-operative 
morbidity will follow the adoption of these tactic.s, 

- 7. Malignant neoplastic disease of the gall bladder. Al- 

though cancer of the gall bladder is a most important dis- 
ease, in this paper it must be dismissed with great brevity. 

It is a rare . disease, far more so than we used to' think. 
The i.argcr the scries of eases, the lower the incidence of 
pnccr. Among a thousand cases of gall bladder disease 
in Smithies’ scries there were only twenty-three eases r2.3 
per cent) of primary. and eight f 0.8 per cent) of secondary 
malignant disease. In the nearly seventeen thousand gall 
bladders operated at the Mayo Clinic up to 1929 Judd 
and Baumgartner report that only. 0.5 per cent had cancer. 

There has been thought to be a definite etiological rela- 
tionship between gall stones and cancer of the gall bladder 
but some additional factor seems necessary. Rollcston 
finds that stones arc present in the great majority of cases, 
but that cancer occurs in only a small percentage of all 
gall stones eases. It is more common in women. 

The symptoms may be those of a preexisting cholelith- 
iasis, of those of a local invasion of the gall bladder or 
those of complications as metasfascs to other organs take 
place. Jaundice may be present. Ascite.s occurs in 25 per 
cent of cases because of liver involvement. FLstulac may 
occur. 

Diagnosis is very difficult and rarely possible in the early 
. stage unless incidentally detected at laparotomy for gall 
stones. Rolleston points out that it may be suggested in 
a woman of middle age with dull upper right quadrant 
pain, poor appetite and loss of weight, in whom a hard, 
nodular mass in the region of the gall bladder may be 
palpated. A distinct shadow to non-dye X-ray is of diag- 
nostic value. 

The prognosis is poor. Theoretically treatment is 
purely surgical and calls for removal, but the expectancy 
of life thereafter is rarely longer than a year even when 
matastascs have not occurred. Blalock of Johns Hopkins 
in reporting forty-two eases felt that operation merely 
served to hasten death, no patient being traceable alive after 
one year. The high operative mortality of eighteen to 
twenty per cent in large scries is usually due to hemorrhage. 
The best prognosis occurs in early eases accidentally dis- 
covered at gall stone operation. The medical treatment is 
purely palliative. 

8. N on-malignant neoplasms. The prognosis for non- 
malignant neoplasms of the gall bladder is excellent if rec- 
ognized early and the gall bladder is removed. Such neo- 
plasms are adenomas, papillomas, fibromas, myomas and 
mixed varieties. They occurred in S.5 per cent of seven- 
teen thousand gall bladders surgically removed at the .Mayo 
Clinic. They are recognized best during life by the cholc- 
cystograpbic technique, proposed by Kirklin. The treat- 
ment is wholly surgical. 

.1 9. Constitutional disease of the gall bladder. Tubercu- 
losis and syphilis of the gall bladder itself is rare iridccd-— 
the latter particularly so. There is no method of diagnosis 
except accidental discovery. Why the gall bladder is im- 
mune whereas the liver is frequently invaded, especially by 
syphilis, should intrigue someone and might repay further 
research. 

1,0., Parasitic infestation of the gal! bladder. In Asiatic 
countries Disfoneiasts. or liver flukes quite frequently in- 
vade the bile ducts and occasionally the gall bladder. Elsc- 
, where it is a rarity. More widespread, but not with 
greater frequency, ascaris.lumhricoides or round worm may 
:do likewise. Hydatid cysts scarcely ever arise in the gall 
bladder itself, but when they do so arc believed to reach 
the gall bladder in the embryo stage by way of the portal 
blood stream and the cystic duct. Such conditions thcra- 
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pcutically offer both .medical and surgic.al problems, 
blia or Giardia intestinalis, common enough in the duode- 
num, may rc,ach the gal! bladder by ascent or posssblv by 
way of the blood, and may nc.st and breed tberi', .Since 
1925 a number of c.ases are on record in which they have- 
been found in the gall bladder. It is a svasic of time to 
medically treat the duodenal infestation if a breeding cen- 
ter is in the gall bladder. Endamebac histolyticae have been 
shown at operation by Smithies* to in.iintain themselves 
in the gall bladder and to produce cb.araclcrisric ulcers. 
The significance of this is of great importance not only 
with regards gall bladder damage, but bccau.se such "hid- 
den foci" may account for the recurrence of colon ic.sions 
or make these patients dangerous "carriers". 

Differential diagnosis. At this point and before dis- 
cussing the large subject of chronic cholecystitis we might- 
emphasizc some of the obligatory items in physical exami- 
nation which should be done in every case of acute gal! 
bladder disease or the acute exacerbation of chronic chole- 
cystitis, if we arc to avoid errors in differential diagnosis. 

In addition to the usual attention to the upper abdomen 
and especially to the right upper quadrant, such examina- 
tion should include equally careful examination of the 
lower right and left quadrant, the pelvic region, the rec- 
tum. vagina and prostate: of the liver, spleen and kidney 
regions for tenderness or alterations in size or position; 
and careful c.xamination of the lung bases for pneumonia, 
pleural fluid or friction rub and free diaphragmatic excur- 
sion: and of the costal cage to c.xcludc intercostal nt’uriti.s 
or an early herpes zoster. It should include careful exami- 
nation of the heart, arteries and blood prcs.surc for evidence 
of valvular disease, toxic myocarditis, cardio-circulatory 
asthenia and for po.ssibilitics of aneurysm, angina or coro- 
nary sclerosis. In addition such examination .should in- 
clude a quick appraisal of the habitus, whether viscerop- 
totic or apoplectic; inspection of the sclcrac and palate as 
well as the skin for jaundice: of the lips and mucous mem- 
brane for cyanosis or anemia: of the tongue: of the gums 
for lead line, pyorrhea or aphthae: of the teeth, tonsils and 
sinuses for focal infection and not forgetting the deep re- 
flexes and Romberg’s test. 

Even such a skeletonized examination can be routinely 
done in half an hour and guards us against diagnostic er- 
rors. Especially is this true in ca.scs which suggest atypical 
biliary colic. \Vc can all remember an occasional ease of 
simultaneously active cholelithiasis and viscera! crisis of 
syphilis; or of renal colic, pyoncphro.sis, Dieti’s crisis and 
Hunner’s disease: or associated with pneumonia or acute 
right-sided diaphragmatic pleurisy; or cases of angina or 
coronary sclerosis with predominant abdominal .symptoms. 
Unless we arc alert we may recognize the one and miss the 
other. 

Also differential diagnosis will be aided, by suitable 
studies of the urine, stool, blood and stomach and, if need 
be. the spinal fluid: studies, svbose relative v.aiucs 1 have 
no time to discuss. 

1 ] . Chronic cholecystitis, calculous and non-cokatGus. 
In order briefly to cover as much ground as possibie in a dis- 
cussion of the many clinical aspects of chronic cholecys- 
titis and of liver disease, it is best to consider gall stone and 
non-gall stone disease conjointly instead of scparatclv. 

Aside from the acute metabolic gall stone in the young 
pregnant woman and the acute infection gall stone of some 
typhoid patients, both represent late gall tract disewse that 
should be preventable if we can learn to recognize, the 
warning signals as merely suggested in the foregoing .sec- 
tions. Once the definitely chronic stage i.s reached the final 
therapeutic euro is secured only by surgical procedure aided 
by adequate medical measures directed toward lowering 
operative mortality and lessening post-operative morbidity. 
As a rule cholecystectomy is the preferable operation svith 
exceptions which we shall later mention. 
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Many variant clinical pictures of the disease present 
themselves depending on whether we arc dealing with*. 

a. Chronic cholecystitis, with infection in the wall, and with 
patent cystic duct. 

h. Chronic cholecystitis, with obstructed cystic duct, usually lead- 
ing eventually to the small contracted thick ivallcd gall Madder. 

c. Calculous or non-calculoiis cholecystitis with preserved or pat- 
tialy preserved function or with destroyed function. 

d. Calculous cholecystitis with stone or stones in cystic duel or in 
common duct. 

c. Pericholecystitis with adhesioms to liver, duodenum, stomach, 
hepatic flexure of colon, omentum, or elsewhere. 

f. Chronic cholecystitis complicated hy liver disease; by jaundice: 
by cardio-vascular-rcnal disc.aso; or by gastro-intcstinal disease 

Even this chronic phase of gall bladder disease is too 
large fully to discuss. We can merely outline some of the 
more important points. 

Some points in diagnosis: In the upper quiescent stage 
abdominal gascou.s or fermentative dy.spcpsia. with belch- 
ing, chiefly after meals, is most frequently complained of. 
Next in frequency comes epigastric pressure from gastric 
distension which so encroaches on the cardiac area as to 
embarrass heart action, often to an extent that when gall 
bladder pain or soreness arc not conspicuous the ease may 
be con.sidercd primarily cardiac. Both conditions may co- 
exist, Dull pain or soreness under the right rib margin is 
next in frequency and, if adhesions arc present, referred 
to shoulder blade, back or mid-abdomen depending on 
which structures arc adherent to the gall bladder. All 
three of this group of symptoms arc intensified when the 
patient becomes intolerant to fat foods, and particularly 
so if the cysp’c duct is obstructed and free drainage of the 
gall bladder is prevented. Most gall bladder patients them- 
selves first notice far food intolerance and are apt to volun- 
teer the statement. 

If stones arc present and attempt to pass through the 
cystic duct or if an acute exacerbation occurs with ob- 
structed cystic duct or w'ith spasm at Oddi's sphincter as 
the non-calculous gall bladder attempts to empty itself, 
the typical pain of biliary colic may occur, and may be so 
severe that several hypodermics yield little relief of pain, 
nausea or vomiting. Such colic attacks arc more ape to 
occur three to six hours after the evening or heaviest meal 
of the day or during the early morning hours, and we arc 
often called out of our bed to the bedside of the patient. 
This is the usual rule, but we have not infrequently seen 
an attack start after breakfast. Much depends on whether 
the food eaten is of a type to call forth a contractile effort 
of the gall bladder. 

The smaller stones arc more apt to cause colic since they 
can enter the cystic or common duct. Frequently after an 
attack a stone or stones may be found in the sieved stool; 
this clinches the diagnosis. If the stone is facetted it 
upally indicates that others arc left behind. If much olive 
oil has been used — as in certain outmoded cures — one must 
differentiate soap stones from actual gall stones if found in 
the stool. A large solitary calculus in a small contracted 
gall bladder cannot pass through the cystic duct but rarely 
may rupture into the duodenum or colon through an ad- 
hesion pathway. 

After an acute colic the right upper quadrant is tender, 
with muscle spasm and rigidity and the entire epigastrium 
inay be sensitive. In the interval between attacks, physical 
signs may be absent or if the gall bladder region is only 
, slightly sensitive Riesman's ulnar concussion test will best 
, elicit it. If adhesions- arc present, the tuning fork test we 
have described will be. positive and we believe it as reliable 
evidence as that afforded by X-ray study. 

. If a stonc impacts in. the cystic duct the gall , bladder 
.■sooner or later becomes palpable. • If a stone lodges in the 
: common duct solthat.it does, not. completely obstruct, but 
acts as a. baU valve, chills, fever, sweats, attacks of , colic 
■'and partial or complete jaundice occurs. The intensity 
and duration of jaundice varies,' but usually, clears under 


observation and thus may be differentiated from the con-; ’ 
slant jaundice accompanying stricture, cancer of the termi- 
nal portion of the common bile duct, or cancer of the head ■ 
of the pancreas. The presence of jaundice, either skin or’ ^ 
scleral, and well defined telangiectases above either or both ' 
costal margins will always suggest gall tract disease (gal! 
bladder, liver or liver-spleen) and one or another of. the ; 
many tests for liver dysfunction or liver disease ,v/ili •, 
positive. 

The tests most commonly employed are the following: ’.; 
The bromsulphatein dye, the best for testing excretory \ 
function. The icterus index and quantitative scrum. bili- .. 
Tubin arc best for measuring the degree of jaundice and ^ 
detecting the latent stage. The van den Bergh and the 
galactose tests arc best for differentiating toxic from infee- ■' 
tivc hepato-cholangitis. The galactose test is of value only 
when positive and then represents hcp.uo-ccllular damage, ‘ 
or parenchymatous disease in the early stage. It may too 
often be negative if done after the first two weeks of iil- 
nc.ss when regeneration has begun. The urobilinogen test. 
is chiefly useful in differentiating between complete and . 
partial obstruction of bile flow' but docs not difrcrcritiate. 
whether the obstruction is due to extensive cellular liver 
damage or to mechanical conditions involving the ducts, 
such as stone or cancer. But when the obstruction is com- 
plete no urobilinogen will be found because no bile is enter- 
ing tljc intestine to form it. The Aldrich, the Hay and, 
the Pettenhodcr tests are of help in measuring rctaincd.bile 
acid, as is the quantitative scrum bilirubin test for mea,sur- , 
ing retained bile pigment, but are of little use in differen- 
tiating the nature of the liver disease. Widal’s bemoclastic 
shock lest, in this country, has not been of much help. No , 
one test is capable of measuring all liver function, but when' ;/ 
combined do help us to better differentiate and classify. , ; 

Cholecystography has its best use in diagnosing chronic ■, 
cholecystitis, gall stones, and certain ncopI.nsms of the gall 
bladder as we h.avc already pointed out. The use of dccho- , 
Hn-sodium in cholecystography — an improvement in tecli- '' 
nique recently introduced — materially enhances the value ; 
of this test because it measures the distcnsibility of the wall ■ 
of the gall bladder in addition to its mucosal concentrating 
.ability and its emptying power. A deficient shadow den- 
sity, a lo,ss of concentrating ability, and delayed emptying 
is highly suggestive. An absent shadow, except when due 
to cystic duct catarrh, is even more so. Demonstration of ■ 
"positive” or "negative” stone shadows clinches the diag- ■ 
nosis of gall stones. Negative shadows of cholcstcrin stones . 
should be differentiated from those caused by neoplastic 
growths, chiefly papillomas and adenomas. Irregularity ' ■ 
in the outline of the gall bladder on cholecystography sug- . , , 
gests adhesions and sometimes cancer. Thus cholccyscog- , 
raphy is of far greater value in chronic or advanced gall 
bladder disease but it is not within the scope of the test to 
pick up the early lesions of gall bladder disease so readily ; 
as will biliarj* drainage evidence. The two methods should 
supplement one another and the final diagnosis critically 
surveyed when discrepancies occur. . .. 

The most accurate results w'ith choiccystographic diag^ 
nosis arc obtained by the intravenous method. The oral , 
method — although the more convenient — is_ too often 
fraught with uncertainties in locating or reading the gall 
bladder shadow because of gas shadows in the hepatic flex- 
ure. The technique of this useful test requires improve-, , 
ment in order to overcome this difficulty, but some one will 
overcome it. - : , 

Recognizing the early' gall stone ease, W'ltb preserved , 
gall bladder function, without much damage to the w'all, 
and with patent cystic duct is the most difficult one met . i 
with in cholecystography. Here "potential” stones may 
be present — ^thc sand or minute gravel stage — and may not 
be visible and the diagnosis is best made by positive evi- 
dence in bile microscopy. A marked excess, of chblesterin 
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or of calcium bilirubinate crystals is A'ery suggestive and a 
combination of the two is almost pathognomonic. 

In addition, we should remember that if such micro- 
scopy yields an excess of bile stained pus cells it nacahs 
inflammation. Bile-stained bacterial colonies mean infec- 
tion. Tyrpical gall bladder, tall columnar epithelial cells, 
arranged In clusters, rosettes, or fan-shape groups,, if in 
excess, and especially if associated with the small, oval or 
polygonal cells just beneath the surface epithelium, means 
ah irritated mucous membrane. Excess bile-stained mucus 
means catarrh. Thus the combined evidence . in microscopy 
supplementing an. appraisal of the physical and chemical 
characteristics of the bile, is of the highest importance in 
, diagnosis. If the case is one of chronic cholecystitis in a 
patient who has suffered a number of recurring acute ex- 
acerbations, the repeated attacks may have already stripped 
the irritated mucous membrane of its lining cells so that 
few if any may be found. This. should be borne in mind, 
but the other evidence in aggregate will usually be suf- 
ficient. . 

TREATMENT 

As we have already Indicated, the curative treatment 
for chronic cholecystitis is surgical, but preceded and 
followed by medical measures. We arc convinced that 
prolonged duodenal tube treatment, combined with other 
non-surgical management is ill advised and unfair to both 
patient and surgeon. We are convinced that this method 
has been over-exploited by certain doctors, technicians and 
nurses who arc not only over-enthusiastic but too often 
insufficiently informed and poorly trained. As a result 
they have tended to discredit a method which if properly 
used is of great value to many sick people. There will not 
be found in our earlier publications on this subject any 
recommendation for the use of non-surgical methods in 
the treatment of chronic cholecystitis with certain excep- 
tions to which I shall later refer. 

Although valueless in accomplishing an actual removal 
of chronic cholccystitic disease that can only be achieved 
by cholecystectomy, biliary drainage by duodenal tube is 
of value in preparing the patient for safer surgery — espe- 
cially those patients with complications — cardio-vascular. 
hepatic or renal — and it is invaluable as. one of the meas- 
ures in post-operative management to make the patient stay 
well and to derive the greatest benefit from the surgical step. 

■ It is of great value in the direct treatment of those dis- 
eases and disorders of the liver which are often the left-over 
conditions that create post-operative morbidity and, there- 
fore. somewhat discredit, in the biased mind, most useful 
and justifiable surgical tactics. Hence our keen interest in 
advocating a more standardized method of management. 

We must add, too. that it is of value in the recognition 
arid particularly in the treatment of many diseases and dis- 
orders of the liver Itself such as early cirrhosis, the 
■ "typhoid liver carrier" and the "ameba carrier," subacute 
and chronic hepatitis and cholangitis, provided the com- 
mon duct is not irrcducibly obstructed; in disorders such 
as hepatic-intestinal toxemia, biliary migraine, and epilcp- 
toid convulsions which closely mimic true epilepsy. It 
isiof service, too, in the treatment of subacute yellow atro- 
phy of the liver, of hemolytic jaundice with splenomeg- 
aly, of the acute or chronic stages of various liver poison- 
ings such as arsephenamin, cinchopen, atophan and the 
like. Eurthermore, it is of value in the associated manage- 
ment of pernicious anemia and. of diabetes, and postopera- 
' tively in adynaniic ileus, persistent nausea, vomiting, and 
hiccoughing. It is certainly worthy of trial in persistent 
hiccoughs, whether postoperative or idiopathic, if resistent 
to other measures. The reason for all this we have tried to 
set forth in various articles. We believe it should be more 
extensively tried in the toxemias of pregnancy, and, riiorc 
cautiously, in certain renal diseases, complicated with 


chronic passive congestion of the liver from a laboring heart. 

What explanation can be given as to why diseases of 
such varied character are genuinely benefited by duodenal 
tube, treatment? Until our chemical studies of the bile 
are better developed, a truly scientific answer cannot be 
given. But there is much clinical evidence to suggest, that 
in such patients there may be circulating toxins — bacterial 
and chemical — from the .liver and intestines, the removal 
of Avhich, by external drainage of bhe and internal irri- 
gation of the intestines by transduodenal enema or lavage,, 
improves the patient to a conspicuous degree. If such tox- 
ins are not removed, further resorption of them occurs in 
the intestinal tract and thus a vicious circle is produced. 

If this hypothesis is correct we should, therefore, remem- 
ber that there must be. a great difference between the thera- 
peutic effectiveness of "external drainage” of bile contain- 
ing toxic products and viable bacteria when removed from 
the body by the duodenal tube compared with “internal 
drainage" accomplished by drugs and, to a less extent, by 
diets. Especially may this be true when this principle of 
external drainage is applied to livers suspected of having re- 
duced detoxifying and bactericidal function, and also livers 
known to have diminished secretory-excretory function. 

Preparation for operation. Our first aim should be to 
keep down the immediate operative mortality to 5 per cent 
or less; to keep down the post-operative morbidity to 10 
per cent or less: and, between the two, to keep the operat- 
ing room or hospital period complications down to the 
minimum. 

To achieve these things the operating surgeon selected 
should be experienced in upper right quadrant surgery. 
The field is not the one for cither the beginner, the heavy- 
handed surgeon, or one not master of the anatomy of 
this abdominal zone. His assistants should also be capa- 
ble, to assure judicious speed in getting in and out, and 
they should be especially careful in the use of retractors 
and sponges to avoid trauma to the liver, blood vessels, 
bile ducts and ncn'cs and to avoid spreading infection. 

Most patients who die from cholecystectomy, cystos- 
tomy. anastomoses or operation upon the ducts, die from 
liver shock, from hemorrhage, from transferred infection, 
from toxemia, assisted by poor anaesthesia, and, after 
return to ward or room, from avoidable complications 
such as bronchitis, pneumonia, carelessness in catheteriza- 
tion, care of the mouth and so on due to inexperience on 
the part of interne, nurse or orderly. These latter are 
equally the responsibilities of the surgeon and the physician 
in charge. Hence the importance, when possible, of select- 
ing a class A surgeon and a class A hospital where good 
laboratory service and a good dietetic kitchen are also main- 
tained. We do not assert that throughout the country this 
is always possible, but it is the ideal we should seek. 

The immediate preoperative preparation. If time per- 
mits, the immediate preoperative preparation should con- 
sist of: 

a. Removing or minimizing infection in mouth, teeth, gums, ton- 
sils and naso-pharynx. 

b. Detoxicating the patient by proper care of the bowels, and by 
cleansing the colon, and also detoxicating, as well as preparing 
the operative field, by gastro-duodenal lavage and biliary drain- 
age one or more times during the preoperative week. 

c. During this period laboratory examinations of the urine, func- 
tion tests of the kidneys and liver by the dyes, and by blood 
chemistry and serology should be carried out for operative 
safety. 

All of this can be done, without overtiring the average 
patient. If, however, the patient is unusually sick and a 
poor operative, risk, two or more weeks devoted to such 
. predperative care is the wiser -judgment, electing the opera- 
tion day when the patient reaches his clinically best point. 

If there is jaundice., the coagulability of the blood 
should be increased by daily injections . of -. paratliormonc 
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and calcium gluconate — 1 cc. of tJic former, 10 cc. of a 
10 per cent solution of the latter — to minimize table and 
post-operative hemorrhage. The experienced surgeon -will 
not — unless his hand is forced — operate in the presence of 
a rising icterus index and a rising scrum bilirubin curve. 
He will wait until they fall to nearly normal or reach a 
plateau level. Preoperative blood transfusions will often 
be of great aid in saving a patient's life. 

If there arc cardio-renal complications, a poor myo- 
cardium, casts, albumin, and nitrogen retention, treatment 
directed to improving them is undertaken during the pre- 
operative week. 

If the blood sugar is low — below 85 mg. per 100 cc. — 
a daily intravenous injection of 25 gms. of glucose should 
be given, the last one just before operation, and if necessary 
another injection before the patient leaves the operating 
room and while still under anaesthesia. Every experienced 
surgeon knows how important this is in preventing death 
from liver shock due to hypoglycemia and to loss of stored 
glycogen. Since most deaths from that cause unexpectedly 
occur between the third and sixth day, it is wise practice 
postoperatively to estimate the blood sugar each day for 
a week to see that it is maintained at 90 mg. or above, 
and c.spcdally so if the patient's condition is not entirely 
satisfactory. 

The week before operation ample sleep should be secured 
for the patient and especially the night before operation. 
The latter can be excellently accomplished by one and a 
half grains of pcntabarbital-sodium or by three grains of 
sodium amytal or similar hypnotic. The operation pref- 
erably should be scheduled for the early morning or fore- 
noon hours, so that the patient is spared several hours of 
wakeful nervous apprehension. Thus, before the hypnotic 
has worn off, the patient may receive the usual preoperative 
narcotic — one-fourth grain morphine — and go to the oper- 
ating table blissfully indifferent. In the high-strung 
patient so much more susceptible, it would seem, to opera- 
tive shock, experience proves that this is of the greatest 
importance to everyone concerned. 

So, too, the anaesthetist should be carefully chosen and 
the anaesthetic likewise. Chloroform should never be 
used; ether as rarely as possible and in the least quantity. 
With the preliminary narcosis, a good anaesthetist can 
carry a patient through with gas-oxygen alone or supple- 
menting avertin given by rectum. A well given spinal 
anaesthesia with spinocainc or similar synthetic drug has 
great advantages in producing a flaccid abdomen easier for 
the surgeon to expose the gall bl.adder because he does not 
have to pack away and thus traumatize the peristaltically 
active intestines. But it is not the method of choice for 
the highly nervous patient or for the clumsy, inexperienced 
anaesthetist. All methods of anaesthesia, however, arc 
preferable to the older ones with chloroform or large 
amounts of ether, because they reduce post-operative nau- 
sea, retching and vomiting, thus sparing the patient much 
pain from unnecessarily wrenched abdominal muscles, and 
from the danger of setting up fresh internal oozing or 
dislocating drains, if they have to be used. 

Any high-strung patient who has gone through such 
an operation even under the best conditions, as the author 
has done, knows that it is no Sunday School picnic, but 
may often, for the first few days thereafter, be a person- 
ally' conducted tour through Hell. We have many times 
thought that there might be greater attention paid to many 
of these, important details if every surgeon had himself 
been cbolecystectowized. But we arc not proposing this 
as a new order of things, for we know it would be 
promptly “killed in .committee." 

The operation itself. Neither shall we discuss the actual 
operating details, because it is hot within our province to 


do so. But as a frequent operacing-tabie.sidc' observer v/c ’ 
would generalize somewhat as follows. The liver should 
be kept warm by hot packs or by diathermy. The rccip, ' 
rocal dangers between a cold liver and a hot brain has been 
pointed out. , 

We prefer to see the gall bladder dissected free of its 
peritoneal attachments from the cystic duct upwards: tlx. 
cystic duct tied off at a mid-position, not too high, but cer- . • 
tainly avoiding injury to the common duct; an over-svf,--' * 
ing of the peritoneal coats in the bed of the removed gal! ■ - 
gladder and an avoidance of drains when po.s,siblc. A ' 
cleanly resected gall bladder is the first step in avoiding f ; 
morbidity. So many times, because of late pathology, a . 
gall bladder bound down in adhesions, stones in vesicle 
and in ducts, and land marks obliterated, will grievously 
handicap the skilful efforts of the best surgeon. For this 
he can. in many instances, rightfully blame his medical, 
confrere for dilatory negligence. Better team play should 
be developed between surgeon, internist and laboratory. 

If the gall bladder contains stones or if the clinic, il pic- 
ture was that of biliary colic, careful exploration of the . 
cystic and common ducts for calculi should be made. The , 
time to remove duct calculi is at primary and not second-, 
ary' operation. The technique of how best to remove diem 
we le.ivc to the surgeon, for there arc many disputed points 
regarding it. y . 

If the common duct has been injured by disease or al !' 
operation, that is the time for choledochoslomy, if the 
patient can stand it. and not at secondary operation, which 
is always more difficult. Or the surgeon may elect a 
cholccystogastroslomy or duodenostomy. (in our judg- ’ 
ment the latter being preferable), but he should^ neucr do . • 
this operation unless he is certain that the cysdc duct is 
patent, otherwise it accomplishes no good. This is the ■ 
operation of choice in cancer of the common duct or of ;; 
the pancreas. In the jaundiced patient, the experienced ' 
surgeon will see that he docs not decompress the liver too 
rapidly or the patient will die of cholcmia and liver shock; . • 

Some surgeons hesitate to remove the gall bladder', 
thinking they may need it later on for an anastomosis . 
operation if the common duct should be injured. But 
after all is said and done, bold surgery by the experienced , 
surgeon is best, whereas even conservative surgery by the. - . 
inexperienced surgeon is serious, and in certain instances 
little short of unpremediated but legalized murder. We— 
and we are sure that you too — have such a high regard 
and profound respect for the accomplishments of tijc sur- 
gical artist that we iiate to sec his great achievements , 
marred by the dis,astcrs of the surgical apprentice. 

A statement as bald and frank as this should require 
some explanation. Any doctor after graduation and after 
admittance to State licensure legally is entitled to operate 
where and how he will. Simple surgery is one thing: . 
gall tract, radical gastric and colon, renal, pelvic, brain or 
neurological surgery is quite another. The majority of 
us can do simple surgery without too much risk to a , 
patient's life but we cannot do the difficult type. 
master teachers of surgery, as heard and seen in their cjinic ■ 
amphitheaters, too often make the technique of delicate 
surgery .Seem too easy'. It is true, of course, chat in rural 
districts the courageous general practitioner must use the , 
scalpel in eases urgently' requiring surgery. It is also true 
that young surgeons must learn how to replace the mas- 
ters of their craft. But we hold the view that it should ; 
be the incumbent duty of the teachers of surgery to tell : 
tlicir students, without braggadocio, but in fairness to the 
pitblic, that certain types of surgery' arc truly' difficult: to . , 
restrain the overenthusiasm of the novice to attempt them , 
too .soon, and to bring him along slowly to a mastership 
of his art. Until then, the large mortality and the ap-, 
pallingly' high morbidity will continue. The published 
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statistics misrepresent the case. As high as they are in 
the aggregate, or as iow as stated in selected series, they 
would be doubled if the rural surgeon operating un- 
der difficulties. or the overambitious novice operating in 
good hospitals would publish his results. It is our belief 
that the American College of Surgeons is fully aware of this 
situation and has taken or is taking steps to correct it. 

In all cases with uninjured and patent cominon duct, 
but with damaged liver, we feel it most unwise and un- 
necessary to do surgical cholcdochostomy .because in such 
cases drainage of the ducts and liver can be accomplished, 
by tlie duodenal tube , with greater safety and equal or 
greater efficiency. . We have offered this view on several 
previous occasions and feel that here, coo, better team work 
between surgeon and internist would yield better results. 

Recently there has been in certain sections some tend- 
ency to return to the so-called “ideal operation” for calcu- 
lous cholecystitis: to remove the stones and to drain the 
gall bladder or close it without drainage and to follow 
with duodenal tube drainage. However laudable the in- 
tent, and perhaps efficient in the isolated case, we doubt 
the wisdom of it. Too often the cystic duct is left ob- 
structed and duodenal tube drainage of the gall bladder 
itself is therefore quite impossible. Furthermore, it is our 
belief tbat if there is sufficient reason to operate on the gall 
bladder there should be sufficient pathology to justify its 
removal. \Vc fully agree with the surgeon who maintains 
that deep seated infection within the wall of the gall blad- 
der cannot be cured by cither surgical or medical drainage. 

But let no man say that the physiology of the biliary 
system is not disturbed by removal of the gall bladder, 
for it most profoundly is. But nature and time and efficient 
post-operative management will usually bring it to a stage 
■of compensation. Certainly the removal of a diseased gall 
bladder is the first essential step in relieving or curing a 
diseased liver, and the second essential step is the follow-up 
with duodenal tube drainage, appropriate dietetics, and 
appropriate chemq-therapy and in conclusion, we will 
briefly discuss this important phase of the subject. 

The posl-operaiive management . If team play between 
surgeon and internist has not already begun, it should cer- 
tainly begin , at this point. During tlic first ten days to 
two weeks the surgeon should be captain of the team, the 
physician acting only as friendly adviser when requested, 
but his presence is often helpful to the patient in bucking 
up the morale since usually he has known the patient 
longer and he or she relics on him “to look after his or her 
interests”. But the physician should never use tactics that 
interfere with good team-play. If difficulties arise because 
the patient is doing badly the services of an experienced 
consultant may be very well worthwhile. 

During the first few days opiates or narcotics should be 
pushed to keep the patient pain-free, mentally and physi- 
cally relaxed and to allay nervous tension. A shocked 
ners'ous system may accelerate liver shock and always pro- 
longs post-operative morbidity. Morphine is best, but if 
not tolcratcci. heroin is best. If heroin is not tolerated, a 
switch to hypnotics and sedatives should be made and 
given in sufficient doses. If blood sugar drops below 90 
mg. to daily tests, glucose by vein should be given to keep 
the level to 100 mg. or even more. Fluid by mouth, if 
the stomach is tolerant, may be begun eight to twelve 
hours after operation, at first hot water, (or ice) one 
ounce each hour, increasing an ounce each time after three 
or four hours. The niouth should be kept very clean. In 
twenty-four hours, liquid foods may be begun and con- 
tinued for at least .seventy-two hours. Spoonfuls of cold 
' junket or water-ice or not too rich ice cream arc most 
gratefully received.. 

Water metabolism should be balanced by keeping in- 
take and out-put charts. If needed, sugar, salt and soda 


bicarbonate may be added by proctoclysis, or salt and 
fluid by hypodcrmoclysis. With poor cardiac action and 
slowed renal excretion, sometimes pushing fluids by bowel, 
skin, and vein, will so water-log a failing heart and cir- 
culation as to lead to chronic passive congestion, pul- 
monary edema and death. We have seen this unhappy 
ending too frequently occur in our overzealousness to 
pull the patient through a stormy period, and therefore 
emphasize* the need of cautious good judgment. 

The patient should be kept warm, and warmth over the 
liver region is particularly useful. 

The rectal tube should be used early for lower abdo- 
minal gas pains and a small normal saline or asafetida 
enema may be given on the second or third day. 

For the relief of post-operative nausea, vomiting and 
upper abdominal painful distension (stomach and higher 
levels of small intestine) , due to adynamic or paralytic 
inhibition, there is no measure more effective than gastro- 
duodenal lavage and aspiration of toxic gases and fluids. 
This may be accomplished by an inlying duodenal tube, ^ 
introduced either via nares or pharynx as most comfort- 
able to the patient. Rarely docs it have to be continued 
longer than the fifth day. We reported on its value in 
this connection many years ago, and Juttc and Einhofn 
before us. More recently Wagensteen and his collabora- 
tors have introduced an improved technique of nasal 
catheter suction siphonage, using Levin's catheter tipped 
nasal-duodenal tube. Many lives have already been saved 
by its use post-surgically and otherwise. It is a method 
which can be endorsed and should become a part of stand- 
ardized post-operative care in all abdominal operations. 
Hugh Young has reported on its value following urolog- 
ical surgery. 

Furthermore, we have found that in some cases with 
paralytic inhibition of the intestines that peristalsis may 
be reestablished by introducing into the rectum four to 
six ounces of filtered bile recovered from the duodenum, 
diluted with an equal amount of normal salt solution. 
The colon seems “hungry” for bile which fails to reach 
it because of faulty peristalsis; seems to absorb it greedily 
and completely, and in a number of cases shortly there- 
after peristaltic tinnitus can be heard, gas is passed and a 
critical condition is turned for the better. 

Another method worthy of trial is that of Ravdin and 
others ; namely an intravenous injection of hypertonic salt 
solution — 50 cc. of 8 per cent solution of sodium chloride 
is prepared by sterlizing in the autoclave at fifteen pounds 
pressure for twenty minutes. This is injected intrave- 
nously, very slowly, 2 c.c. to the minute. With a stetho- 
scope over the abdomen peristalsis may often be noted be- 
fore the conclusion of the full injection. 

While waiting for the preparation of the hypertonic 
saline, one ampule of pitressen may be injected subcuta- 
neously and repeated every two hours. Obviously too 
great delay in instituting any of the above measures allows 
a patient to reach a moribund stage when all measures are 
useless. 

Avoid catheterizing. if possible. Once begun it may 
have to be continued for some days. Encourage the pa- 
tients to void by all suitable measures during the first 
eighteen to twenty-four hour period. Once they have 
voluntarily voided their self-esteem is raised and their con- 
fidence restored. 

On the fourth or fifth day after operation, small 
amounts of soft food may be added, but thereafter go 
slowly in resuming full trays no matter how hungry the 
patient may be. 

We arc strongly opposed to the patient resuming “house 
diet” so often in a week’s time, and to hear the thought- 
less remark of a foolish surgeon when he says “I have cut 
out your disease. From now on you may cat what you 
please”. Some cases may get away with it by good luck. 
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but more often it is a responsible factor in producing post- 
operative morbidity and for weeks or months ihercaucr 
the patient complains of indigestion or abdominal distress 
that psychologically at least, may- nullify the good effects 
of a technically well done operation. It takes time to re- 
establish physiologically satisfactory gastro-intcsiinal and 
biliary tract function, Especially is this delayed if the 
case has been complicated by gastro-duodcnal or cntcro- 
colon disabilities or disease. The colon may be particu- 
larly troublesome for sometime after gall tract surgery. 

We think it is a mistake to hurry the patient out of 
bed on the 6th to 8th day or out of the hospital on the 
10th to Hth day no matter how vrcll he may do. 
Breaking records or being a so-called "star patient" often 
proves a boomerang in subsequent months. Wc urge our 
patients to stay in the hospital a minimum of twenty-one 
days and in some cases even four weeks is none too long. 
Once returned to the home and away from the orderly 
routine and discipline of the hospital it is harder for them 
'to maintain tcmpcralc restraint. 

Unless the patient is critcially ill. wc do not permit 
visitors during the first week, except perhaps one member 
of the family who is thoroughly personci grata to the 
patient, and then only for short periods to sit quietly and 
lend comfort and contentment by his or her presence. 
Many patients immediately recovering from an operative 
ordeal are so glad to find themselves alive and to "hear the 
birdies sing" that they arc falsely buoyed up, "going on 
their nerve”, and unrestricted visitors accelerate the in- 
evitable let down that follows and retards progress. To 
one who has not undergone m.ajor abdominal surgery, and 
especially surgery near the region of the solar plexus, it 
may not be realized that there is always some shock to 
the nervous system. 

Too many flowers in the room is bad practice. They 
absorb much oxygen needed for’ the patient and their care 
takes too much of the nurse’s time that should be devoted 
to other duties. Of course this applies to the first week 
only or until after the patient is out of danger. There- 
after flowers, books and visitors do buck up the patient 
and relieve the monotonous hours of hospital life. Often 
ward patients do better than private patients perhaps be- 
cause of ward restrictions, and therefore the foregoing re- 
marks arc pertinent. 

The standard follow-up management. When the p.n- 
tient leaves the hospital, except for reporting to die sur- 
geon for final inspection of scar and final dressings if any, 
the physician should assume the team captaincy. He 
should be chiefly responsible for instructing the patient in 
the appropriate follow-up program 'that will prevent or 
militate post-operative morbidity and guard against a 
flare-up of hepatitis or cholangitis so often unsuspected 
unless the duodenal nibc is used to reveal it. In six to ten 
weeks after operation a control biliary drainage study, 
liver function tests and blood chemistry, .should be done 
to make sure there is no residual catarrh, inflammation or 
infection. If this is present a few duodenal treatments, 
■supplemented by one of the better bile salt or bile acid 
derivatives, will in a mondi’s time usually clear up the 
condition. We cannot speak too forcibly of the wisdom 
of this because it does more than any single thing to pre- 
vent the need of a second operation. Wc have scores of 
history protocols that substantiate this. 

The diet should be stepped up very gradually from a 
simple sensible one to a generous average dietary. But the 
patient should be particularly instructed that without a' 
gall bladder he does not require ejuite so liberah an amount 
of the fats as theretofore. When the, liver comes back to 


health and, full 'functional capacity, and has ■compensated'' ' ■ 
• for the absence of the gall bladder, most patients can cat '• 
what and as they wish with ordinary prudence. ' But it it ' 
well to instruct the patient that a high carbohydrate diet' 
protects the liver, if it has been damaged, and a heavy * 
protein diet harms it. ■ - 

The patient with uncomplicated chronic cbolccystitij 
should be instructed to report to the physician once a • - 
month for tlic first three months after hospital discharge 
and thereafter every tlirce months for the first year to de- ' 
tcct and correct any morbidity that may occur,; and to be 
coached in methods of prevention. The patient with 
chronic cholecystitis complicated by known liver disease, 
cirrhosis, hcpato-cholangitis and toxic dysfunction should " 
report oftener and be instructed how he must lead a ‘‘liver, 
lilc" in the same manner as v,'c instruct the diabetic, per- ^ 
nicious anemic or tuberculous patient how he muk modify . 
his living to get well and to stay well. In addition such 
patients will be greatly benefited by repeated short courses' 
of biliary drainage which do more directly to help the 
liver revivify than docs chcmo-thcrapy. Regarding . the , 
latter, a calomel course once a month and the selection of , ' 
a non-toxic bile salt or acid for interval use arc the best. 

T’lic time to treat cirrhosis of the IRcr is in the early 
latent or compen,satcd stage and the terminal decompen- 
sated stage with ascites may be prevented. Wc has'c many , 
such cases whose disease has been kept controlled for fifteen 
years or more and paracentesis, the ammonia salts, and the 
mercurials, novasural and salyrgan, have not been required. 
All patients with known liver disease should temper their _ 
food, drink no alcohol, guard against a thyrotoxicosis and 
lead an outdoor life. They should be particularly warned 
against the use of the arscnicals, and the quinoline deriva- , , 
tives. such as atophan. cinchophen, farastan and the like. 

Earlier in this paper wc mentioned certain exceptions to , 
the rule that chronic cliolccystiiis always demands surgery. ' . 
There is not time to dwell on this. Wc have found that 
when a patient with calculous or non-calculous chronic ' ' 
cholecystitis is an elderly patient with an expectancy of . . 
life of ten years or less, is greatly enfeebled, or has a poor 
myocardium or coronary disease, or severe liver, renal, pui- , 
monary or blood disease, the operative risk is often so 
great as to presage a table or hospital death which does no 
good to cither patient or doctor and makes the undertaker 
the chief beneficiary. Under such conditions we proceed 
to prepare the patient as if for operation, but if he dock 
well on a non-surgical program wc extend it indefinitely,, 
relying chiefly on the aid secured by duodenal tube biliary ; 
drainage which in these cases is less lethal than the knife. , 
This may be criticized as poor policy in some cases, but 
wc can now point to several score of elderly patients whose 
attacks of pain were arrested and who lived out or are 
living out their natural lives in comparative comfort. In 
cardiac cases the duodenal tube should be used with greatest 
caution and with an abbreviated technique and by an expert. 

These arc the occasional individual exceptions button 
the other hand wc should never forget Kchr's admonition 
of thirty-five years ago when he wrote "no one has it more 
in his power to increase the fame of surgical ability and : 
science than the practising physician as soon as he early 
makes correct diagnoses and, when not too late, turns over 
his gall stone cases to the aseptic scalpel of the surgeon'’! 

After the foregoing condensed review of this subject the 
author is sure that many syill feel that wc should adopt 
a more standardized method of management. Soine may 
counter with the question. "Haven’t wc already such a 
standardized plan?" To them let us reply "Well, what, 
of it? If wc develop good team play and. all work to- 
gether wc can improve it still further". , 



GASTRIC ULCERS ASSOCIATED WITH 
CINCHOPHEN POISONING* 


REPORT OF AN INSTANCE WITH CONSIDERATION OF THE POSSIBLE 

ETIOLOGIC RELATIONSHIP 

■ ’ By 

LEON BLOCH. M.D. 

_• and 

DAVID H. ROSENBERG. M.D. 

CHICAGO. ILLINOIS 


G astrointestinal symptoms, although com- 
monly occurring in patients with cinchophen poison- 
ing, have in rnost instances been attributed to clinical or to 
subciihical hepatitis. Rarely, have lesions in the gastro- 
intestinal tract been recorded. 

, In 1932, Van Wagoner and ChurchilP reported the 
finding of . typical, chronic gastric and duodenal ulcers in 
80 per cent of a series of 24 dogs which had received from 
■ 1 to 27 times the normal human kilogram dose of cin- 
chophen. Of 7 dogs receiving the average human kilogram 
dose, it is significant that ulcers were found in 4. An 
optimum dose of 5 to 10 times the normal human dose 
was followed by ulcers in approximately 100 per cent. 
More recently, Barbour and Fisk,* in a study of the rela- 
tionship between cinchophen and liver damage, noted gas- 
tric or duodenal ulcers in 4 out of 8 dogs to which large 
doses of cinchophen had been administered for three or 
more days. 

Experimental observations of the above type must in- 
deed awaken considerable interest in the finding of peptic 
ulcers associated with cinchophen poisoning in man. A 
careful search of the literature revealed but one such ease, 
reported by Rcah" in 1932. In this instance, the possible' 
relationship of the gastric ulcer to cinchophen intoxication 
apparently received no consideration. An abstract of his 
report is therefore included here, viz.; 


■ *Fron: ibe ‘Dcpartjntnts of Medicine and Pathology, ' Micliatl Recar Hoapital. 'Chi- 
' cago, Illinois. ' ■ ■ ' , 

1. Van Wagoner, F, H.. and Chnrchill. T. P,: Production of Gastric and Duodenal 

Ulcers in Experimental Cinchophen. Poitonieg of Dogs: Arch. Path. H: 860; ■ 
(Dec.) 1932. Churchill, T. P.. and Van Wagoner’, F. H.: Cinchophen Poi- 
, ' toning, Prco. Sof. Exprr. Blc’.. and Med. 2B: 581: (Match) 1931. 

2. Barbour. H. ,G.. and FltV, M. E,: Uircr Damage in Dogs and Rats after Repeated ■ 
. . Oral aLdministration of Cinchophen,’ Ethyl Ester of Paramcthylpheitylcinchoninic 

Acid (Tolrsin) and Sodium Salicylate. J. Phatm. and Bxper. Therape d8: 3h: 
(July) 19.33.. . , • ■ 

3. Reah. T. G.t Cinchoohen Poisoning. Linen ’2: . 504: (Sept. . 3), 1932. 


into coma. Four days before death, the blood urea was 37 
mgm. per 100 c.c. He expired 16 days after admission. 

Necropsy : — The liver was small and nodular and showed 
extensive destruction of the parenchyma with some regenera- 
tion. The stomach presented a peptic ulcer 1.5x1.8x0.24 cm. 
on the lesser curvature, midway between the pylorus and the 
cardia. Tlicre were many very shallow erosions along the 
greater curvature and streaks of .altered blood in the stomach 
and in the jejunum. Microscopically, the peptic ulcer was 
shallow and crater-form. It had passed through the muscularis 
and was bounded by a narrow zone of dense fibrous tissu': 
which extended for some distance along the submucosa and 
subscrosa. An artery' opened upon the surface, and a large 
artery in the base showed advanced endarteritis. 

It is the purpose of our communication to place on 
record another case of cinchophen poisoning accompanied 
by gastric ulcers, and to direct attention to the clinical 
significance of this complication. 

CASE REPORT 

.M.B.. a white female, aged 69. entered the Michael Reese 
Hospital, February 27. 1932, for the treatment of a deform- 
ing polyarthritis of 5 years’ duration. Over a long period 
during 1928 and 1930, she had received weekly injections of 
3'accinc (type not known) , and, for five months, dating from 
November, 1931, injections of Crowe’s v.iccinc were given. 
About two years ago, she also bad received several injections 
of a foreign protein; shortly afterward she began to take 0.5 
to 1 .0 gm. of "farastan” (mono-iodocinchophen) three times 
■ daily for a period of two to three months, with short inter- 
vening rest intcrv'als. 

Six months after starting ’’farastan”, nausea and anorexia 
appeared, subsiding when the drug was discontinued. There- 
after and until the present hospital admission, she persisted in 
taking this drug for two to three days at a time, discontinuing 
it temporarily because of the nausea. For three weeks after 
leaving the hospital (April. 1932) she complained of general- 
ized abdominal cramps, more marked in the lower abdomen, 
and associated with constipation. Despite warnings to the con- 
trary, she continued to take ’’farastan” off and on until Sep- 
tember, 1932. Persistent nausea appeared February 7, 1933, 
followed two days later by a profuse hematemesis. Seven 
hours later she had another hematemesis and died shortly after- 
ward. 

Necropsy Report; The body is that of a well-developed, 
well-nourished, white, adult female. The sclcrac are clear. 
The joints of all fingers and of both knees are enlarged. 

The liver is small, firm, light yellowish-brown in color and 
roughly nodular, and weighed 1250 gm. On section, the nor- 
mal architecture has entirely disappeared, being replaced by 
irregular nodular areas in some places light yellowish-brown 
and in other places yellowish-pink in color. The gall-bladder 
and bile ducts ate normal. 

Ac the junction of the esophagus and the stomach, there is 
an old, irregularly outlined, longitudinal, ukemting area 3 cm. 
in its greatest diameter. ' Its edges arc firm and slightly, elevated, 
and its base is smooth and pink-gray. It is attached to the 
outer layers of the stomach and esophagus. Three centimeters . 
below' the junction of the stomach and the esophagus, there is 
’.another longtitudinal ulcer measuring 3.5 cm, in its greatest 
diameter. The edges arc raised, firm- arid undermined, and the 
base of the ulcer is pinkish-gray and slightly granular and 
exhibits many hemorrhagic areas. In close proximity to this 
'ulcer, there arc -several small healed ulcers.- There arc many 
large varicose veins beneath the mucosa of the cardiac end of 
the stomach. In the first portion of the duodenum, there is 


A stevedore, aged '63, was first admitted to St. George in- 
thc-East Hospital for the treatment of acute gout. Mist, 
colchlci 3vas prescribed, and Liter 7 grains of cinchophen 
four times daily was added for two days. Thirteen weeks 
later he developed a sudden attack of lower .abdominal pain 
followed by vomiting. The pain doubled him up and made 
him sweat and feel faint. Though less intense, the p.ain re- 
curred during the next two weeks; it svas •vs'orsc after meals 
and during the night. Vomiting afforded some relief at first, 
as did bismuth tablets, but later it was ineffective. Ten days 
after the onset of pain, jaundice and light colored stools were 
noted. The jaundice became progressively more intense and 
be was admitted to the London Hospital four days later. 
There was no history of similar attacks nor of any indigestion. 
He had been a heavy drinker prior to one year before admis- 
sion, but had imbibed very moderately since. In the past six 
months the patient had lost 1 4 pounds in sveight. 

Physical examination revealed tophi on the fingers and left 
ear. He was deeply jaundiced, the abdomen was distended, 
and there svas tenderness in the right hypochondrium. The 
liver was four inches below the costal margin. The urine was 
deeply bile-stained. Rocntgcnologically, an ulcer was noted 
on the lesser curvature of the stomach. Blood pressure was 
.160/100. The patient became gradually worse, finally lapsing 
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considerable bright red blood. In the more distal portion of 
the small intestine and in the colon. bluish-blacK blood is mixed 
with the fecal material. tMiccoscopicalltj, the ulcers arc shown 
to be lined by a dense, hyaline granulation-tissue which extends 
to the muscularis; there is a lymphocytic infiltration of all the 
layers of the stomach wall. (Fig. 1.) 

Anatomic Diagnosis: Chronic gastric ulcers with chronic 
gastritis: healed ulcers in the region of the cardia; recent hem- 
orrhagic erosions of the stomach; early toxic cirrhosis of the 
liver, marked cloudy swelling of the kidneys associated with 
arteriosclerotic scars. 

DISCUSSION 

The finding of peptic ulcers in only two patients who 
had been poisoned by cinchophen represents, at the pres- 
ent writing, a rare addition to the pathologic changes cus- 
tomarily observed in man at necropsy. More precise de- 
ductions relative to the frequency of ulcers arc precluded 
by the fact that, of the fifty-three autopsy protocols which 
we reviewed, many contained no record of the condition 
of the stomach or of the duodenum. 

The estimated presence of peptic ulcers in from 5 to 10 
per cent of the general population of the United States 
offers interesting speculation concerning the ctiologic role 
assumed by cinchophen and the part played by the factor 
of coincidence. Obviously, no decisive conclusion can be 
reached from the study of only two human eases, but cer- 
tain points pertaining to a possible cinciiophcn etiology 
of peptic ulcer are worthy of consideration. 

Experimental evidence, already reviewed, lends strong 
support to the theory of cinchophen ulcers, for cinchophen. 
given in normal, human, kilogram dosage over periods 
varying from 56 to 101 days, produced chronic peptic 
ulcers in 4 out of 7 dogs.^ 

Clinically, while we are cognizant of the fact that 
"silent” ulcers may have been preexistent in both patients 
cited above, it is of interest, and perhaps suggestive, that 
no abdominal symptoms had become manifest before cin- 
chophen w<as exhibited. In Reah's patient, intense ab- 
dominal symptoms, related to meals, appeared 15 weeks 
after the administration of 60 grains (4 gm.) of cin- 
chophen, and were followed in ten days by the appear- 
ance of jaundice. In our patient, abdominal symptoms 
were not noted until iodocinchophen therapy had been 
in use for about six months. 

From a study of the pathology of the ulcers, informa- 
tion of a suggestive nature may be acquired. Whereas 
typical peptic ulcers arc usually round and whereas the 
great majority arc distributed along the '‘magenstrasse," 
it is noteworthy that the ulcers in our ease were elongated, 
ovoid and quite irregular in contour and were found at 
the cardia and at the junction of the stomach and esopha- 
gus. The latter is a most exceptional location for peptic 
ulcer. Whether in Reah's ease the advanced endarteritis'*' 
of the large artery at the base of the chronic gastric ulcer, 
by reducing the blood supply, provided a locus mtnoris 
resistentiae with the cinchophen acting as the provocative 
agent, or whether in our ease the presence of healed and 
active gastric ulcers may be correlated with the intermittent 
ingestion of iodocinchophen. healing taking place during 
the rest periods, is purely conjectural. 

The mechanism of action of cinchophen or its deriva- 
tives remains unknown. The most likely hypothesis, 
however, is that which recognizes the various toxic mani- 


•The fndjtterhu tnay have been secondary to tlie inSammatory ptoceit at the seal 
of the ulcer, and theteby may have contributed to the chronicity of the ulcer. 

4. Rabtnowitz. M. A.: Atrophy of the Liver Due to Cinchophen Preparatlont, Jour. 

A. M. A. 95: 1228; (Occ. 25). 1930. 

5. Quick. A. J.: The Probable Allergic Nature of Cinchophen Poisoning. With 

Special^ Reference to the Arthu* Phenomenon and ■with PrerautiDns to be roJ- 
. , lowed m Cinchophen AdminUtration. Am. J. /.fed. Sc. 187; 115; (Jan.) 1934. 

6. Opte. E. L,r Inflammatory Reaction of the Immune Animal to Antigen and It* 

Rflatton to Antibodies. J. Immunol 9: 231: (July) 1924. 

7. Auer, J.; Local Auio-inocutation of the Sensitized Organtim with Foreign Pro- 

tein as a Cause of Abnormal Reactions, J. Exptr. Med. 32; 427; (Oct.) 1920. 

8. Shapiro. P. F.. and Iry.' A. C-: Gastric Ulcer. Experimental Production of Gas- 

tric Ulcer by Local Anaphylaxis. Arch. /nr. Mtd, 38; 237; (Aug.) 1926. 


festations as allergic in nature, irrespective- of. whetbjf-'-; 
these manifestations appear immediately after the ' 
dose, after prolonged use of the drug or even some time • 
after the drug has been discontinued. Such predisposing ; 
conditions as protein sensitization produced by previous ' 
protein or vaccine injections* (exemplified by our case)t= ‘ 
chronic infections; malnutrition which, as suggested- in 
the' preceding paragraph, may possibly include local mal- . " 
nutrition, as in Reah's ulcer with advanced endarteritis-, 
cachexia; chronic alcoholism; or starvation are -believed .. 
to render the individual susceptible to allergic reactions. 
Moreover, the intermittent administration of the cinebo^ ' 
phens, especially iodocinchophen, is said to favor the dcvel- 
opment of an hypersensitive state f Quick). 



Fig. I — Photomicrograph of the base of the chronic ulcer situated 
at the junction of the oc.sopbagus and the cardia of the stomach, shove- 
mg the absence of mucosa and its replacement by a dense granulation ' 
tissue infiltrated by lymphocytes. 

Recently, Quick" suggested that acute yellow atrophy of ' 
the liver may represent a special form of the Arthus phc- ., 
nomcnon. That a similar phenomenon may be at work 
in the production of cinchophen peptic ulcers is suggested 
by the experiments of Opic' and of Auer. Extending 
Opic's work, Shapiro and Ivy® produced acute ulcers by 
the injection of specific antigen into the gastric submu- 
cosa of specifically sensitized dogs and rabbits. Auer , 
hypothesized that it is unnecessary to inject specific antigen . 
locally in order to effect a local anaphylactic reaction. If 
the specific antigen is present in the general circulation of 
sensitized animals in subliminal amounts, a non-spcdfic ; . 
irritant, by producing a local inflammatory reaction, might 
increase the local antigen-content sufficiently' to result in 
a necrosis of the infiamed tissues. In their experimental 
studies on peptic ulcer, Shapiro and Ivy® elicited evidence 
tending to substantiate this belief. From such, it appears 
that cinchophen may act as a non-specific irritant to the , 
gastric mucosa of a sensitized patient and thus produce 
ulcers. Once developed, the chronicity of such ulcers may 
be determined by the continued ingestion or the sustained 
action of the drug, or perhaps by local secondary endar- , 
tcritic changes. 

Whether or not the ctiologic relationship of cinchophen 
CO ulcers in man ultimately ■will become established, there 
is sufficient evidence at the present rime to consider it a pos-. . 
sibility, if not a probability, and to warrant further din- ' 
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ical study and observation, especially of those patients who 
present abdominal symptoms following the administra- . 
tion of cinchophen. It is urged that a roentgenologic 
search for peptic ulcers be made in this group of patients. 
That such a study may prove to be of more than academic, 
concern and indeed of therapeutic value, is indicated by the 
fact that a massive hemorrhage from an ulcer may be cither 
the direct or the contributory cause of death, as attested , 
by the two cases under discussion. . Finally, the ubiquitous 
usage of cinchophen or its derivatives for the relief of vari- 
ous algesias suggests the need of an enquiry into the his- 
tory of all peptic ulcer patients relative to these therapeutic 
agents. 


, , . , ■ SU.\iMARY 

An instance of cinchophen poisoning associated with 
gastric ulcers is reported and another case is collected from 
the literature. The probability of cinchophen acting as 
the ctiologic agent is suggested and discussed. Attention 
is directed to the need of further clinical and roentgenologic 
studies of the stomach and duodenum of patients who 
exhibit cinchophen poisoning. It is suggested that a care- 
ful anamnesis in all "peptic ulcer patients from the stand- 
point of cinchophen therapy might yield interesting data. 
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Asher, Maurice aisTj Krae.mer, Manfred. 

"Amebiasis in Northern New Jerseu." Am: J. Med. Sc., IS6: 

409-413. Sept., 1933. 

The authors state that in examination of stools they have been 
able to demonstrate cysts only in patients suffering from dysentery 
and have seen no healthy carriers. 

The symptoms of amebic dysentery arc diarrhea and weakness. 
There is not much pain although there may be occasional colic. The 
stools arc usually liquid, fcc.al in character and contain blood. The 
blood may be occult. The specimen should be c.xamined as fresh as 
possible .avithin a few hours after passage, preferably in a warm 
chamber in order to find living forms. If kept warm for some hours 
it may be overgrown by colon bacilli. In the cases of chronic diarrhea 
in which the living arriebac commonly arc not found in the stool, 
a diagnosis is most difficult and several examinations must be made at 
intervals. 

Once the diagnosis is made, the majority of patients arc promptly 
cured by 9 or more intramuscular injections of emetin hydrochlorid 
(^2 to 1 grain). In the long-standing cases with atrophic changes 
in the bowel, wall and stool showing much pus and other evidence 
of secondary infection, emetin hydrochlorid is not so effective. Man- 
son-Bahr recommends emetin bismuth iodid in these cases in doses of 
3 grains per day for 10 or 12 consecutive days. In association with 
emetin bismuth iodid, he gives each morning an enema of 2.5 per 
cent Yatfcn (iodin-oxyquinolin-sulphonic acid) in warm water (250 
cc.) Tlie authors have used this method in one case with disappear- 
ance of cysts from the stool. It was not so successful in another 
instance. A high-caloric, low-residue diet as devised by Bargen and 
Victor in the treatment of chronic colitis was prescribed, in the belief 
that placing the large bowel at rest aids in the healing of the lesions. 
In the treatment of carriers, Craig mentions the use of emetin bismuth 
iodid and yatren. These drugs require that the patient be kept in 
bed. He found acetarson (Stovarsol) in tablets of 0.25 gm. 3 times 
a day for 1 week and repeated for a second week after a week’s 
rest was effective in banishing the cysts. 

Five cases in New Jersey arc reported in people "who did not go to 
the tropics, the tropics came to them” by way of imported fresh 
vegetables. "Many cases of amebic dysentery in the temperate zone 
result from eating uncooked contaminated vegetables.” 

O. K. T. 

Rogers, Sir Leonard. 

"Tropical liner, hepatitis and abscess." Practitioner, 131: 

117-123 (August) 1933. 

Emetine hydrochloride is most satisfactory in amebic hepatitis and 
is given subcutaneously or intramuscularly in 1 grain doses in adults 
once daily, up to a total of 12 to 15 grains only in one course, for 
fear of its cumulative action producing muscular paralysis of a 
troublesome nature. 

In order to lessen the danger of a relapse it is. however, advisable 
to follow the course of emetine injections by the oral administration 
of 20 , to 30 grains ipecacuanha, with 10 grains of tannic acid to 
counteract its nauseating effect, last thing at night, three hours after 
a light meal, for a week with a view of eliminating the causative 
E. histolytica from the liimen of the bowel; some prefer the more 
drastic emetine bismuth iodide in 1 grain doses three times a day for" 
a week for the same purpose. Stovarsol in 4 grain doses once daily 
■ for a week is also of value. Alcohol . should be strictly avoided by 


all subjects of amebic disease as it strongly predisposes to amebic hepati- 
tis and liver abscess. 

The diagnosis and treatment of amebic abscess of the liver is 
discussed and it is noted that amebic abscess of the spleen may also 
occur. 

O. K. T. 

MAGATH, T. B. 

"Amebiasis." Proc. Staff Meetings Mayo Clinic, 8:703-705, 
Nocember 22. 1933. 

In order to diagnose approximately 100 per cent of infestation, one 
must examine at least six formed stools. The same effect will be 
obtained by examining three liquid stools. An excellent demonstration 
may be made by obtaining a smear from the base of an ulcer, through 
the proctoscope, for then one sees thousands of organisms in a small 
space, Magath has not found the culture method as satisfactory as 
direct examination of stools. 

Magath points out that the cysts, which transmit the infection 
are relatively resistant. They may exist for as long as six months in 
water and may pass through the gastro-intcstinal tract of the common 
house fly without injury. Chlorine, which is so generally used for 
the purification of water supplies is relatis'cly ineffectual; it takes a 
hundred times as much chlorine to kill the cyst of the ameba as is 
used in water supplies. While the ameba in the motile stage is 
quite readily killed, it is possible to transmit the disease by means 
of these forms, but the passage must be direct. Both the cysts and 
the motile forms are readily killed by drying and by a temperature 
as high as 08 degrees C. for five minutes. 

A. G. N. 

Brown, P. W. 

'",4 Clinical Note on Amebiasis.” Proc. Staff Meetinas Matio 
Clinic. 8:706-708. Nov. 22. 1933. 

Brown believes it wise to concentrate the dose of emetine hydro- 
chloride, especially if the patient is acutely ill, by giving 3 grains 
(0,2 gm.) in divided doses the first day. 2 grains (0.12 gm.) in 
divided doses the next, and 1 or 2 grains in divided doses the third 
day. Emetine may be given intravenously, but results are so prompt 
and satisfactory with subcutaneous injection that a more hazardous 
method does not seem to be needed. 

Arsphenamine while efficient is expensive and takes several weeks 
for a course. Of the arsenicals, stovarsol and acetarsone have been 
discontinued because cases of peripheral neuritis developed. Treparsol 
has been used and with proper caution no serious difficulties have 
arisen. Carbarsonc does not seem to be superior, if as effective, as 
treparsol. This later drug is prescribed in tablets of 0.25 gm. tvith 
each of the three meals, for four days, and repeated for two_ more 
such courses, allowing a ten day period of rest between courses. Ad- 
ministration of treparsol and of emetine is started at the same time. 
In resistant cases in svhich one hesitates to continue these drugs for 
extended treatment, an iodine containing drug is fairly efficient. Yatren 
(known also as anayodin. chiniofon, and quinoxyl) is given orally, 
3 gm. in divided doses, daily for a week: this treatment is_ repeated 
after an interval of a week. Vioform is given orally, 0.75 ,gm. in 
divided doses daily for ten days. Both drugs may cause diarrhea 
and it may be necessary to decrease the daily dose. 

Failure to ‘ persist ' in adequate and properly spaced treatment is 
responsible for failures. After a , course of treatment stools ate ex- 
amined on three successive days. If negative, this test is repeated. a 
month later and again after two or three months. 
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Chopra, R. N. 

"Treatment of Chronic Intestinal Amebiasis With Carbarsone." 

^ Indian Med. Gaz., 68:315-319, June. 1933. 

Cnrbarsonc (4-catbamcno-phcnyl-arsmic acid) was prescribed in 
. 31 patients suffering from chronie intestinal amebiasis and 23 were 
cured. The drug was given in doses of 0.25 gm. twice daily for 
, 10 consecutive days in gelatine capsules by mouth. The patients 
were kept on ordinary diet and. except a 5.ilinc' purgative whenever 
required to relieve constipation, no other drug was given. Five or 
more negative examinations of the stools on different d.tys after cessa- 
tion of all treatment was the criterion of cure. Four additional 
patients left the hospital improved but before these tests could be 
made. Tlircc of the four failures had the cystic form. Auto-vaccine 
given cither preceding or along with carbarsone treatment brought 
about a cure in cases in which bacillary dysentery was associated with 
the amebic infection. In one case carbarsone failed, but cxtractum 
kurchi liquidum with liver extract was effective. In another, cure 
was effected by a course of emetine bismuthous iodide 2 grains daily 
for 10 days. No untoward symptoms occurred in the series and con- 
tinuation of the drug beyond the 10 day period is being tried 
in patients who have shown improvement but not cure in this length 
of time, 

M, E. S. 

Dougherty, Mark s., Jr., and Leguin, Frances. 

"Amebiasis.” Am. J. Nursing, 33 : 1019-1024, Nattcmber, 1933. 

The nursing care, in general parallels that followed in nursing 
typhoid fever. At times the patient may have fifteen or twenty stools 
a day and the proper care of the skin on the buttocks, back, and 
perineal area must be given special attention. This is particularly 
true in the severe case of amebic dysentery. The skin should be 
kept clean and dry and bland ointments may be used to lessen irrita- 
tion. Accurate records of the number and character of stools should 
be kept and it is particularly important to note any unusual amount 
of blood in the stools. The diet plays an important role in the 
treatment and consists essentially in a nutritious, low-residue, well- 
balanced diet. At first the patient may have a poor appetite and 
may have a moderate or severe anemia. The tray should be attractive 
and the nurse should see that a proper amount of food is eaten. 

The disposal of the excreta is one of the greatest responsibilities 
of the nurse. The technic used routinely in disposing of typhoid stools 
may be followed. Probably the surest and most effective way to dis- 
pose of the stools from patients with amebiasis is to sec that these 
stools are burned. The thermal death point of the cy.sts is generally 
considered to be about 68 degrees C. 

Also the preparation of the stool for laboratory examination is 
of importance. As the endamebae stop moving quickly on chilling, 
the stool should be collected in a warm container and placed in the 
hands of the laboratory technician for examination at once. The 
interval of time between the passing of the stool and the examination 
in the laboratory should not be more than from fifteen to thirty min- 
utes. The convalescent care is concerned mainly with adequate feed- 
ing and maintaining the patient's morale. 

M. E. S. 

Poindexter, Heldrus. 

"The Puerto Rican Strain of Endamcba Histolytica. Compari- 
son of the Diagnostic Value of Direct Smear Examination and 
Cultivation with Pathogenicity Test." The Puerto Rico Journal 
of Pub. Health and Trap. Med., 9:31-36, Sept. 1933, 

One complete stool examination of 564 individuals showed 12.4 
per cent positive for E. histolytica and 46 per cent positive for E. 
coli. It is believed that the percentage of positives would have been 
increased by repeated examinations of stools from these same in- 
dividuals at short intervals. While the percentage of positives for E. 
histolytica by direct smear examinations alone and by cultivation were 
essentially the same, the combined methods gave a slightly higher per- 
centage. When only the cysts arc present in the stool, it is easier for 
the less expert laboratorian to make a differential diagnosis of E. 
histolytica from a culture (after exeystation) than from the direct 
smear examination alone. Cultural methods should be more generally 
used, not as substitutes for the direct method, but .as a useful supple- 
ment. 

The high carrier incidence in the island and a relatively low 
percentage of clinical cases of amebiasis, Poindexter explains partly 
on the basis of acquired immunity. He also believes that the 
dietary habits of most of the people of the Island which consist of 
high carbohydrate diet tend to decrease the activity of the endamebae 
without' retarding their rate of development or interfering with the life 
cycle. V Experimental work on kittens fed on a high carbohydrate diet 
tended to confirm this interpretation of his observations. 

■ S..S. Me. 

■Reed. Alfred c. . ■ ' ■ 

, "Amebiasis — A Clinical Summary," .Calif ..and V/estern Med.. ■ 

40:6-11 (January) 1934.. , ■ : 

• The incidence, of amebiasis in California is reported as approxi- ' 
matcly 10 per cent of the population. A high rate noted among ; 


house wives seems, important because of the primary method of tfans- 
mission by food handlers. , 

In treatment clinical and laboratory evidence of hepatitis is cate- 
fully noted, and the use of arscnicals is closely guarded accotdinylv' ^ 
Patients showing cysts, with little or no diarrhea or dysentery, art - 
given a routine course of carbarsone orally. In the presence of 'mdtilt ' 
forms, carbarsone is given rcctally in addition. In cases where ameba 
persist, or as a jrtimary treatment, vioform orally is given in 0,5 pram . 
dosage twice daily for ten days. These courses ate alternated or te- 
peated, with intcrcurrent free periods of ten days for full drop 
excretion, according to persistence or reappearance of amebas jV tht 
stools. Resistant cases may receive, in addition, cmccin hypodermically, 
in appropriate dosage. The author is doubtful as to the actual added - 
benefit from this procedure, although emetin is the drug of choice ■ 
in frank amebic hepatitis. Tannin preparations and bismuth sub- .. 
carbonate arc used in pcriislcnt diarrheas and dysenteries symptoma- 
tically. combined svith belladonna where pain is excessive, - , 

Dietary principles in severe resistant casts include high protein., 
smooth diets, svith a minimum of starch. Calcium and viurniii 
contents arc kept high by use of ttibasic calcium pbosplutc, dical- 
cium phosphate, and vitamin concentrates, c.spccialiy Amctican wbat 
kernels and extract of bresver's yeast. 

Resistant cases, and those svith incurable infiltrations and chronic 
ulcerative colitis, may requite surgical treatment, consisting of ap- - 
pcndcctomy. ileostomy, pararectal and other procedures. Autogenous ; 
stool vaccines are of value in some casts where secondary infection 
prevents cute. Protein shock is occasionally of use. Colon irrigat ■ 
tions with bactericidal solutions such as acriflavinc. are helpful for 
b.ictcrial complications. We have found a few ounces of one pt: . 
cent tannic acid of symptomatic help where rectal bleeding is promi- 
nent. . . ‘ 

K. A: B. 

BoEcK. William C. 

".Amebic Invasion of Lymphoid Tissue and its Probable Cliniccl . 

Significance." Ann. Int. Med.. 6:1564-1547 (June) 1933. 

From the results of cultivation of Endamcba histolytica in kitiens 
(1924 and 1925) Bocck finds that there are two fundamental kinds 
of amebic lesions: first, erosion-ulcers of the epithelium which may 
become deep and undermining in cbaraclcr, often secondarily invaded 
by b.ic:cria; second, a localized absccs.t in lymph follicles, liver., long, 
brain and spleen. (Pathological pictures arc presented to illustrate 
these types.) His pathological observations, applied clinically, indicate 
that ail patients in poor health and underweight, those with nervous ; 
and physical exhaustion, and those who may be subject to rccurttr.t ■ 
attacks of arthritis and other diseases commonly associated with 'focar'- 
infection, should be thoroughly examined for this parasite. In the 
so-called carrier cases of chronic amebiasis, slight erosion-lesions of ' ‘ 
the intestinal mucosa or invasion of solitary lymph follicles miy . 
represent portals of entry for the absorption of toxins from the colon.,.' 
The bacteria! toxins may be the more important ctiologic factor, in,, 
the production of ill-bcalth and chronic disease in such cases of 
parasitic invasion. 

Further investigations on patients with Hodgkins disease have favltd . 
to show any amcbac present in the enlarged lymph nodes. !v 

R. -M. 

Amebic diiscntccy, a review. J.A.,\f.A.. 10 1 : 1639-164 1. Nov. . 
18.1933.' 

A review of the literature on the subject of amebic dysentery, cover- ' '• 
ing symptoms, diagnosis, complications, prognosis and treatment, is , 
presented as a summary of current knowledge regarding this disease. 

J. T. S. . ■■ 

LUPO, Masslmo. -i 

"Un segno radiologico della colite da ameba istolitiea (A 'radio'- , : 

logic sign of colitis due to Ameba histolytica)." Radiol. Med., 

20:709-715. June. 1933. 

The author presents radiograms in four cases of ameba histoiitica ■ ' 
illustrating a button-like niche, characteristic, he believes, of cases of. 
ameba histolytica and one which he has' never seen in any case of . 
non-amcbic colitis. The barium outlining the deep ulcer under-; ' 
mining_ the mucosa of the intestines is the base of the collar button , 
and this is connected with the bowel lumen by a short and .smalt canal , 
(the stem) nnd the ulcerated mucosa is the bead of the collar button. 

The margins appear regular and plain, but observed with the lens art 
fringed and anfractuous. 

W. H, R. ; . . ; 

Fitzgerald, G. H. 

"Cavono, a new speciSc for Amebic Dvsenteev." Indian Med. 

.Gaz., 68:458-459 (August) 1933. ' ; ‘ 

To what extent Gavano, a new synthetic preparation by Bayer. », 
capable- of , permanently' eliminating (he Entaracba histolytica, the . 

■ author cannot say as yet: but in no case in his experience has it failed 
c to relieve the symptoms of amebic dysentery, and this witliout causing 
the patient any of the discomforts associated with any- of the recognized 
- forms of cmctinc>trc.atmcnt. Nausea, is unknown. • , ; - - 
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-Through Its action on the medullary centers it causes' a lowcnng 
. of hlood pressure and diminishes CO- elimination; this increases vagal 
activity and results in increased peristalsis of the large intestine. 

- . ;■/ ■ , B. S. H. 

. BARROW, John y., , 

"Aivebtc . dysentery." . Cedif. end Western Med., 40:6061 

(January) 1954. 

Emetin. as well as arsenic, should not be used beyond their physio- 
logic activity. Emelin hydrochloride given intravenously, one-third 
, .grain, daily the first week, repeated on alternate days thereafter for 
. five doses, w'ill accomplish as much as the large dosage and practically 
insure against injury by the drug. The same dosage twice weekly may 
be, continued for months, with no cumulative action. The liver is thus 
protected and there is. less danger of relapse. Meanwhile the treat- 
: ment with carbarsone should start co-incidentally with the emetin 
and be continued with one capsule c.ich morning and evening, for ten 
days only. One should be constantly on guard against arsenical 
. saturation, which is usually first manifested by redness or itching of 
the skin i The arsenical treatment may be repeated in full or in part, 
after a ten-day interval. One repetition usually suffices to rid the 
patient of tropozoites and cysts. Watchful search for organisms in 
.the stools during the next year, at intervals of tsvo or three months, is 
the safest procedure in guarding the p.nticnC against damage from the 
organism and from the drug. The author has never found a ease of 
damaged heart in patients so treated. 

J. R. B. 

SCMERUN, H. S. . 

’'Amebiash incidence in orivate practice." Jour. /l.W.A. Feb. 

3. 1954. 102: 365-564. 

The incidence of Endamoeba histolytica varies from 0.2 to 15.58 
per cent, depending, no doubt, upon the class of patients and the 
geographic location. Summerlin reports .an incidence of 2.3 per cent in 
1.339 adults and 0.4 per cent in 513 children examined in the Rces- 
Stealy clinic, San Diego, in the p.ast four years. Routine examina- 
tions were made, not limited to patients with gastrointestinal com- 
plaints. Experience in this clinic shows that a single fecal examina- 
tioti will reveal the protozoa actually present in over 90 per cent 
of the eases, if a liquid specimen is collected following a saline cathartic 
and examined while warm. 

For the detection and identification of protozoa, a combination of 
the cover-glass preparation in physiologic solution of sodium chloride 
and a modification of Donaldson's iodine-cosin mixture’ was employed. 
With the iodine-cosin mixture properly adjusted, the cysts appear as 
bright yellow circles in a red field; the flagellates and motile amebas 
stain red. The oil immersion objective was used to study the internal 
Structure. In almost every ease the cysts of Endamoeba histolytica 
can be identified in the cover-glass saline solution preparation bv their 
large highly refraclile chromatoidal rods. The identification of motile 
forms is frequently difficult. Good illumination is absolutely essen- 
tial. It was found unnecessary and undesirable to use permanent 
preparations stained -with Haidenhain's iron-hematoxylin solution _ of 
sodium chloride saturated with iodine, 1 part: physiologic solution 
of sodium chloride. 2 parts. These solutions arc kept in separate 
dropping bottles and mixed fresh daily. 


in warm water, , later in hot milk. The subnitrate is considered better 
tre.itmenf than the bismuth emetine iodide. Liquid diet, consisting of 
well-cooked vegetable soups, tea sweetened to the limit, etc., is recom- 
mended during the first 4 days of the acute stage. Ipecac in salol-coated 
pills is begun at the entrance to the convalescent stage with cyst-laden 
stools. Ten pills of 5 grains each, and svith the salol covering pierced 
by a needle, are given at bedtime each night for one to two weeks. 
Rock also mentions yatren. It may be given by mouth (gr. VI t.i.d.) 
and concurrently by rectum (200 cci 2.5 per cent retained for 2 
hours) if indications point to lesions in the lower bowel. A cleans-' 
ing enema' of 2 per cent sodium, bicarbonate precedes the yatren reten- 
tion, For clearing up the histolytica, carriers, nearsphenamine is given 
intravenously (0.3 gm.) every third day until ten injections arc 
reached. Stov'arsol or trcparsol is given by mouth in doses of 0,25 
gm. t.i.d., for a week: then once daily for 2 weeks. Complications 
will be lessened by a careful note of any fever rise or leukocytosis; 
thus a pre-suppurative hepatitis is found early. After becoming 
cyst-free, the patient should report every three months during the first 
year for stool examination. 

D. F. 

Saunders. Edward Watts, Holsinger, Hubert B.. and Cooper, 
Mary A., B. S. 

"The role of infection in gastric and duodenal ulcer." Am. J. 
Med. Sc.. 187:246-248. Feb. 1934. 

A streptococcus was isolated from 30 resected ulcers of the stomach 
and duodenum by planting bits of the ulcer tissue in 0.5 per cent 
hormone agar immediately upon resection. All these strains were 
proved identical by agglutination, cross agglutination and agglutinin 
absorption and also identical with three strains isolated from cow’s 
milk. In previous work its non-relationship to all other focus strepto- 
cocci was proved. Its further relationship to ulcer has been previously 
shown by the high titer agglutination of patient’s sera suffering from 
gastric ulcer against an antigen of this organism, and the non-agglu- 
tination of control sera. It has been demonstrated to be present in 
great numbers in immediately prepared Levaditi sections of human 
ulcers. Experimental work was next undertaken to determine the 
role played by this organism in the production of ulcers. Following 
surgical duodenal drainage in dogs, 14 typical ulcers were found in 5 
of the group of 1 0 fed cultures of the organism, and only 2 erosions 
in 2 of the control group of 9 not fed the organisms. 

C, G.’ O. T. 

SAUNDERS, Edward Watts, Holsinger, Hubert B.. and Cooper, 
Mary A.. B. S. 

"Anaphylactic-like reaction produced by the .streptococcus of 
gastric ulcer." Am. J. Med. Sc., 187:249-253. Feb. 1934. 

Further study to determine the tissue reaction of animals to the 
streptococcus isolated from gastric ulcer demonstrated that there 
is a definite animal reaction towards the organism (streptococcus and 
that this reaction can be made more severe by previously inoculating 
the animal with the organism, and that an immunity can be developed 
in the animal by frequent injections at daily intervals. This" type 
of sensitivity which the animal develops may well explain the periodi- 
city of symptoms presented by ulcer patients. It would also explain 
the local reaction which occurs when vaccine therapy is instituted. 

C. G. O. T. 


'■ I. .Sarotiied' lottiiioa of toiin in phyjiologic lolotioa of todinn thtorido. 1 pjtt; 
5 ptr ctnt poliijinos iodide in pbyjiolosic sotoiion cf todiun chloride istorotcd with 
iodioe. 1 part: phpiiolosic eolation of eodium chloride, "2 pern. These eolations 
are hep: in seperite droppins bottles end mixed fresh daily. 

"Amebic dysentery and food handlers." Lancet. Jan. 6, 1934, 
pp. 46-47. 

In the public health section of the Lancet, the Chicago epidemic 
is discuEsed and it is said: 

•’So far as public health control in England is concerned there 
is perhaps less likelihood of an outbreak here; but should one 
arise the means of checking it would be less cltectivc than in Chicago. 
No distinction is made in pur notification scheme between amebic 
, and bacillary dysentery, nor arc there powers available for the routine 
examination of food-handlers." 


Fontaine. Rene and Marcel Berard. 

"La section dcs nerfs erectcurs d'Eckard a-t-cllc un effect durable 
sur la motilitc dc le vessie et du colon! (Does section of the 
erector nerve of Eckard have a lasting effect on the motility of 
the bladder and colon?)" Presse Med. Jan. 17, 1934, 81-84. 

Adamson and Aird (Brit. J. Surg. Oct. 1932) produced mcgacolon 
in the cat by simple section of the erector nerve of Eckard. apparently 
contributing to the support of the neurogenic theory of the pathogene- 
sis of mcgacolon. However, repeating these experiments in dogs, the 
authors observed merely temporary constipation and an incontinence 
of feces. At the end of a few weeks, they never found colon distention, 
and the cause of raagacolon seems to them a more complex one. (The 
balance of the article is concerned with the physiology of the bladder.) 

P. D. L, 


Rock, Robert E. 

' "Management of amebic dysentery." Minn. Med., 16:748-749, 
Dec.. 1933. 

Emetine is sometimes recommended in doses of O.IO gm. (gr. I3fi) 
daily for fen or more days. Rock warns that this invites depression 
and paralysis of the heart (shortness of breath y and marked cardiac 
arrythmia) gastrointestinal irritation and , acidosis. He recommends 
complete bed rest. Emetine hydrochloride should be given subcutane- 
ously in daily dosage, of 0.04 gm. (gr. ’fj) for seven days. Intra-, 
muscular injection of emetine is exceedingly beneficial: intravenous 
administration (0.03 gm. or gr. %). used rarely in acute fulminating 
type, is inadvisable.-' Bismuth subnitrate or subcarhonatc is very 
effective in large, heaping tcaspoonful doses every, four hours for 
7 to 10 days. For the first few days the powder is given suspended 


GREGOIRE, RAY-MOND. 

" L'ocsophagoplastic prcthoracique dans les stenoses incurables 
de I'oesophage. (Prcthoracic esophagoplasty in incurable stenosis 
of the esophagus.)" Presse Medicate, Jan. 27, 1934, 145-147. 

A ease of complete cicatricial stenosis of the esophagus is reported 
in which an artificial canal was successfully constructed and functioned 
satisfactorily. The new canal was formed of three parts; a crcvical 
esophagus, a short segment, active and contractile: a long segment 
formed of skin, consequently inert: and a lower segment of variable 
length, formed of small intestine, active and contractile. . After a 
short period in which to become accustomed to eating under the new 
conditions, the patient is able to cat what he pleases and as well as 
anyone with a normiil esophagus. , . ' 


u 
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Feld-man, Maurice, 

"The redundant duodenum." 


Am. J. Med. Sc. IS6:I9S-20Z. 


Aupiist, 19 3T 

From a study of ten cases of redundant duodenum, It appears that 
the superior portion is the more frequent site and that ulceration is 
not an unusual finding in these cases. The clinical significance of 
the redundant duodenum has ncit been fully established. It is appar- 
ently more common than is ordinarily recognized. The Roentgenologic 
method of examination offers the best possible means of establishing 
the diagnosis. 


PALMER, Walter Likcoln. 

"Fundamental DIlKculties In the Treatment of Peptic Ulcer." J. 

A. M. A.. I<i{-.1604-16Q7. Nou. IS. 19}3. 

Evidence is summarized, showing that ulcer formation depends on 
the presence of acid gastric juice. Treatment to be .successful must 
protect the lesion or the cells of the mucosa from the destructive 
effect of the acid. The antacid regimen of Sippy or one of its 
modifications is. on the whole, the most satisfactory form of medical 
therapy now in use. Mucin or some such substance may form a 
coating over the surface of the ulcer and thereby protect it from 
the attack of the acid, but satisfactory proof of this has not yet 
been produced. Mucin docs not accomplish complete neutralization 
of the gastric free acidity. Atropine, in physiologic doses, decreases 
g.rstrk secretion, but the attend, rnt .itropinc effects seriously limit its 
usefulness. 

Gastro-enterostomy may or may not lower the acidity but rarely 
produces complete neutralization. Subtotal gastrectomy usually re- 
sults in complete and permanent anacidity. The objections to its 
general adoption arc the relatively high mortality rate and the gravity 
of the lesions when they do recur. 


CoMROE, Bernard I. 

"As.sociation of pituitary tumor and peptic ulcer." Am. J. Med. 

Sc.. 186:568-575. OeC 1955. 

Two cases arc reported of primary pituitary tumor associated with 
peptic ulcer in which (for the first time, the author believes) the 
diagnosis was made before death. Cushing has recently c.illcd attention 
to the relationship between lesions of the interbrain and peptic ulcer. 
Inasmuch as lesions of the pituitary gland are always associated with 
disorders of the suprarenal cortex, and since recent experiments have 
shown that damage to the suprarcnals will repeatedly produce intestinal 
ulcers (in animals), it is suggested that these two cases might supply 
the missing link in the chain of evidence supporting the alfcgcci ctiologic 
relationship between peptic ulcer and the cndocrincs. Treatment 
of early cases of peptic ulcer by means of pituitrin subcut.tncou5ly 
seems worthy of trial. 

Vanzant, France.? R.. Alvarez, Walter C,. Berkson. Joseph. 

AND EUSTERMAN, GEORCE B. 

"Changes in Gastric Acidity in Peptic Ulcer. Cholecystitis and 

Other Diseases." Arch. Int. Med., 5Z :6 16-6 1 1 , October. 1955. 

An increase in free acidity occurs in the case of duodenal ulcer 
(expressed as approximately 12 units), an increase which varied with 
the size of the ulcer, with the number found at operation and with 
the severity of the symptoms produced. Less than one pet cent 
of the patients with duodcn.il ulcer failed to show free acid after 
an Ewaid test meal. No difference was found in gastric acidity to 
indicate those cases in which, after gastroenterostomy there would be 
recurrence and those svbich would remain symptom free. 

In 174 men with gastro-jcjunal ulcer, the mean free acidity was 
losvcr than normal by .about 4 units. The incidence of true achlor- 
hydria W'as 71 per cent of normal. In the case of gastric ulcer the 
mean free acidity was lower than normal by about six units. This 
losvering was more marked in the cases of ulcers sittuled in the 
proximal two-thirds of the stomach. The incidence of achlorhydria 
was half of that observed in norm.al persons. 

Practically no change from norm.al was found in the mean free 
acidity of patients with cholecystitis and cholelithiasis. No change 
from normal could be found in the gastric acidity of patients avbo had 
submitted to cholecystectomy. In the case of patients w-ho suffered 
with .a combination of disease of the gallbladder and ulcer of the 
duodenum, the acidity avas slightly higher than in the case of patients 
with uncomplicated duodenal ulcer. 

Normal standards had prcviou.sly been established based on ' the 
records of 3,746 persons (Arch. Int. Med. 49:345. M.arch, 1932). 
The author's technic is given in the previous article. 

King. E. s. J. and p. MacCai.lu.m. 

"Pancreatic Tissue in the Wall of the Stomach,"’ Archiv. Surgery, 

2S:IZ5,M5S, January. 1954. 

Nodules of tissue indistinguishable microscopically from pancreas 
have been observed in the wall of the stomach by many investigators. 

• From a study. Of four cases of pancreatic tissue in the wall of the 
stomach and a review of the literature it is concluded that pancreatic ' 
tissue arises from . the epithelium of the stomach under the, action of-. 


abnormal stimuli and docs not arise as a “cell rest” from [he d;., - 
placement of a pancreatic aniage during embryonic life. ■’ 

Collins, A. N. and G. l. Berdez. 

"Chyle Cysts of the Mesentery." Arch. Surg. 28:555-544. - 

ruartj, 1954. ‘ ! ; 

A freely movable tumor in the lower part of the abdomen vhl-h ' 
fluctuates and has a midlinc attachment should suggest mesentfA • 
cyst. The discovery of chylous ascites by exploratory puncture air 
assist in establishing a differential diagnosis. Marsupialization his 
resulted in the largest number of recoveries, , - 

Chyle cysts of the mesenter,' arc relatively rare but have been ta- 
countered from early childhood to, old age. Two cases are here 
reported. < 

Pine. Jacob, and levunson. 'Walter S. ' ' 

"Effect of Foods on Postoperaticc Distention." Am. J. Sura ’!■ 

1 84 -20 5. August. 1935. ' 

It appears that in the treatment of distention, the baneful inflatoa • 
of certain foods must be considered along with the probably eqosllv 
vital role of swallowed air. Liquid carbohydrates arc a panicohrly • 
important soiirrc of distending gases. The higher the glucose coaKn; 
of these carbohydrates the more gas is likely to form, although ceroiii 
ones containing not mote than five per cent glucose may also produce . 
severe gmdes of distention. Of the latter, orange juice and ginger' 
ale deserve special mention. Other foods capable of causing signifeint . 
degrees of gaseous distention arc milk, whethet pure or in mixed fot«; , 
and foods rich in cellulose, such as bean puree. The general condi- 
tion of the animal subjected to the experiment, the amount of food,, 
and the state of motor, secretory and absorptive activity in the intestine . 
may vary the amount of distention even in the same type of optia- . 
(ion and .similar preoperative and postoperative management. 

The necessity of administering liriuids and carbohydrates in the 
immediate postoperative period can be met by the partnieral adminii- 
iration of glncost solutions, while the desirability of rc-csiablisbing 
normal peristalsis, which is better initiated by the resort to solid 
or semisolid foods, would be more safely and effectively accoinpUihti 
by the use of such foods as toast, gruel or other cooked cereals, tg? 
albumen and other non-gas producers within a reasonable time afnt 
nausea and vomiting have subsided. 

Rankin. Fred, w 

"The Present-Day Treatment of Cohntc Cancer." Am, J. Surg., 
25:56-42, January, 1954. 

Almost a year has elapsed before the average patient with cancer, 
of the colon or tectum has an accurate diagnosis made, altboujb 
diagnosis in the hands of efficient roentgenologists is, so accurate as 
to leave little to be dcsiiod, There arc no pathognomonic symptomt 
which bring individuals suffenng with organic lesions of the large 
boss'cl to seek advice at an early period. .Acute intestinal obstruction is 
rarely produced by colonic cancer so that pa’llminary prcoperatlve 
preparation and careful selection of operative procedure is possible.. 
Adequate decompression of the colon by means of irrigations aniS, 
mild purgatives is first attempu'd. If such measures fail, surgical 
decompression is essential as a means to restore the normal healitij 
power of the issues pnor to anastomoses to prevent postopcrauyt 
leakage. Feeding barium by mouth is deprecated because of obstisc- 
tion produced and difficulty of temoval. Reb.ibilitation of the 
patient is attempted in preoperative cart. A diet high in calories 
and low in residue is utilized. For a number of years the authot 
has used a mixed vaccine of .streptococci and colon bacilli adniinistcrefi 
three days preopetatively. Theoretically this is a correct ptoccdutc 
and practically it has proved useful. 

Discussing operative technic, the author believes that the gtadet! 
operation is best in the majority of cases. The mo.st essential genera! 
principle in the postoperative cate is the picyention of peristaltic activity 
as neatly .as possible: first, liy adequate administration of morphine; 
second, by refusal to give fluids by mouth until aftcr-a postopetarive 
period of forty-eight to sixty hours has past. 

Other important factors in the author's treatment of these cases 
are discussed together svith an analysis of end- results. An average 
of the fivc-yc.at cutes of canect of the right bowel, with and without 
nodal involvement, showed 57.6 per cent, while the growths of the 
left half of the colon showed a total of 51.3 per cent of five-verr 
cures. 


BENEDICT. Edward B. and Allen. Arthur av. 


"Adenomatous Polypi of the Stomach, with Speaa!_ Reference M 
Malignant Degeneration." Surg. Gynec. Obst.. 58:79-84, Jana- 
ary, 1954. 


In a series of 17 cases of gastric polypi giving fairly severe symp- 
toms. there was microscopic evidence of potential malignancy in seven 
cases, or an incidence of 41.2 per cent. In view of this high incidence 
of malignancy and fbc tendency to moderate or even very severe 
hemorrhage, radical surgery must be seriously considered in all gaswe 
polyps.- 
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SYMPATHETIC SECRETORY INNERVATION 
OF THE GASTRIC MUCOSA* 

By 

STBWART G. BAXTER 

From the Department of Physiology, McGill University, 

Montreal, Canada 


E xperimental data concerning the influence of the 
sympathetic nervous system on the secretory activity 
of the stomach arc scarce and controversial. 

According to Bickcl (1925) and his co-workers the 
fundic glands arc innervated by both parasympathetic 
("secretory’’) and sympathetic (“trophic") fibres which 
excite, and by sympathetic fibres which inhibit the secre- 
tory activity, while the pyloric portion of the stomach is 
innervated solely by sympathetic fibres, some of which 
excite, others of which inhibit secretion. Volborth and 
Kudriawzeff (1927), on the other hand, consider the 
sympathetic nerves as secretory nerves to the fundic glands. 
B. A. McSwfney (personal communication to Dr, B. P. 
Babkin) obtained a secretion of mucus from the isolated 
pyloric portion of the_ stomach during splanchnic stimula- 
tion. No less conflicting are the data concerning the effect 
of epinephrine on gastric secretion. Hess and Hundlach 
(1920), Rothlin (1920) and Moll and Flint (1928) 
reported, an inhibition of the gastric secretion, whereas 
other investigators have demonstrated a secretory' response 
of the gastric , glands on administration of epinephrine 
(Yukawa, 1908; Loeper and Verpy, 1917; Lim, 1923; 
Ivy and Mcllvain, 1923; Sirotinin, 1924). According 
to Bickcl (1925) and his associates, epinephrine docs not 
influence the secretion from a Pavlov or a Bickel pouch, 
but slightly increases the secretion from a Hcidenhain 
pouch. 

In view of this uncertain state of affairs, a fresh at- 
tempt has here been made to determine experimentally the 
function of the sympathetic nerve in relation to the secre- 
tory function of the gastric mucosa. 

METHODS 

Acute experiments were performed on dogs and cats. On 
the. day preceding the •experiment the animals were given only 
milk and water. Thus the stomach svas free from food and 
usually in a quiescent state at the time of experiment. After 


preliminary comnumcation wie pnbiiiiied in the Proceedinei of the Soeietr tor 
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a brief anaesthesia with ether, 0.5 g. urethane and 0.05 » ' 
chloralose per kilo were introduced intravenously. The vagi 
were sectioned in the neck or below the diaphragm, or included . 
in the subdiaphragmatic ligature of the oesophagus.. 
oesophagus and pylorus were always ligated. In most experi- 
ments the adrenal veins were ligated in order to avoid the , 
secretion of epinephrine caused by splanchnic stimulation, , A- 
small metal fistula was inserted in the posterior wall .of the 
stomach and brought out through a stab wound in the Mi 
flank. , , 

The greater splanchnic nerves were tied, and in most experi- 
ments without being severed, placed in special shield clectrodts, 
designed by A. H. Masters, mechanician of the Department of ' 
Physiology. The electrodes consisted of an ivory box about 
6 cm. long and 0.5 cm. wide, svhich contained two embedded 
pialinum cicctrodc wires, 3 mm. apart. The wires weit 
exposed in a small chamber at one end, just large enough to 
admit the splanchnic nerve easily. The chamber was coverH 
^ a T-shaped bar. which was operated by a small wire spring.' 
This bat kept the nerve firmly in contact with the exposed 
portion of the wires and prevented other tissues from coming 
in contact with tlie exposed electrodes, _ In these electrodes the 
splanchnic nerves retained their excitability for 8 . to 10 horitr,' 
i.e. much longer than in ordinary electrodes. 

Rhythmic stimulation was employed, a metronome being used ' 
to break the circuit. The splanchnic nerves were stimnlafed. 
alternately — five minutes' excitation and five minutes’ t«t. . 
The blood pressure ss'as registered as an index of splanchnic . 
stimulation. Some experiments were also done in which j- 
Palmct induction coil of low frequency (3 to 4 shoefa per 
second) was employed. 

The .acidity of the gastric secretion was determined by litri- ■ 
tion with 0.01 N NaOH. Topfer's reagent and pbcnolphtha- ■ 
Icin being used as indicators. The alkalinity of the tancus 
samples was determined by b.ick titration with 0.02 N HCl 
after 0.5 c.c. of the secretion had been boiled with 0.1 
N NaOH. The total chlorides were estimated by the method of .. 
Wiison and Ball (1928), and the peptic power by .Chris- 
tiansen’s modification of Mett’s method (1912). The results 
were mndered compamblc by the use of a standard of dog’s 
gastric juice kept on ice. Tlie reducing power of the gastric 
secretions was determined by the method of Webster and 
Komarov (1952). 

EXPERI.MENTAL RESULTS . ' 

Stimulation of freshly cut splanchnic nerves. Long- 
continued rhythmic stimulation of the splanchnic ners'cs' 


Table I 

Effect of splanchrtic stimulation' on the secretory function of the stomach : - , 

Exp. April I. T 930. . analysis of the secretion. 

Dog. 5.4 k. Oesophagus tied in neck: adrenal veins ligated: vagi sectioned in neck; both splanchnic nerves in shield electrodes; .fistula in 
posterior wall of stomach: stomach reaction neutral; stimulation right and left splanchnic nerves alternately (5 minutes’ stimnlatioa 
and 5 minutes’ rest). . , ■ . : 
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: resulted iri' the secretion of a thick whitish mucus at a 
fairly even rate, not exceeding 3.5 to 4.0 c.c., per hour. 
Its reachon.Avas usually, alkaline, and its enzymatic power 
after acidification low. The concentration of organic ma- 
.. tenal in the secretion progressively fell, whereas the min- 
wal parts remained constant during , the whole experiment. 
■TiiG reducing power of the secretion* expressed as per cent 
of glucose was fairly high, indicating probably a high 
content of mucoprotein. It diminished somewhat towards 
,^,end of the experiment. The Experiment of, April I 
(Table I) is quoted as an example. 

_ Although at the beginning of some experiments the reac- 
tion in the stomach was occasionally acid,, during the stim- 
ulation of the splanchnic ncn'cs it gradually became alka- 
line; No marked difference was noted in the volume of 
. the secretion or its properties whether induction currents 
of. high frequency (50 to 60 shocks per second) or low 
frequency (3 to 4 shocks per second) were applied to the 
nerves. - 

In a scries of control experiments on animals prepared 
as described above but without nerve stimulation, the secre- 
tion during six to seven hours was at first acid and then 
alkaline, and ^yas extremely scant (0.2 to 0.3 c.c. per 
hour). The high initial blood pressure observed in some 
experiments was unfavorable to the secretion of mucus. 

, Atropine did not markedly affect the volume of mucoid 
secretion produced by rhythmic stimulation of the splanch- 
nics. Thus in the Experiment of July 15, on a dog of 7.8 
kilos, control stimulation of the right and left splanchnics 
. (coil 11.0 to 10.5 cm.) for 60 minutes gave 0.9 c.c. of 
mucoid secretion. After atropine (6 and 4 mg. intraven- 
ously) 30 minutes’ stimulation of both splanchnic nerves 
yielded 0.5 c.c. and a further 60 minutes’ stimulation gave 
1.1 c.c. of secretion. 

Cocaine augumented the secretory response of the stom- 
ach to rhythmic stimulation of the splanchnics. In a 
typical experiment (May 16, dog 8.1 kilos) stimulation 
for two hours before cocaine gave 1.8 and 1.8 c.c. of alka- 
line mucus. After_ intravenous administration of 15 mg. 
cocaine hydrochloride similar stimulation for two hours 
gave 3.0 and 3.0 c.c. The peptic power of the acidified 
mucus Avas vcr>^low._ The rise of blood pressure during 
stimulation after cocaine was greater than before. 

Effect of epinephrine. A solution of epinephrine 
(Parke, Davis Co.) , 1 ;5,000 or 1 : 10,000, was injected 
intravenously at regular intervals — 0.5 c.c. every five min- 
utes. The first injections of epinephrine usually somewhat 
inhibited the scanty spontaneous secretion of mucus, but 
-subsequent injections definitely increased it. Thus in the 
Experiment of April 28, on a cat of 3.5 kilos, the mucoid 
secretion in two control hours was 0.2 c.c. and 0.25 c.c.. 
but after the injection of epinephrine it rose to 0.7 c.c., 
1.6 c.c. and 2.0 c.c. in the next three hours. The follow- 
ing control hour gave 0.2 c.c. only, and the two subse- 
quent hours of stimulation with epinephrine gave 0.6 c.c. 
and 2.0 c.c. The total chlorine content of the secretion 
activated by epinephrine varied between '561 to 581 mg. 
per cent; the alkalinity ranged from 8.0 to 10.4 milli- 
cquivalents; and the peptic power rose somewhat, i.e. from 
16 Mett’s units in the control hour to 64 and 99 Melt’s 
' units after epinephrine injection, but was still very low. 

Stimulation of partly degenerated splanchnic nerves. In 
order to separate the vasoconstrictor effect of stimulation 
from its secretory effect, as has been done by previous in- 
vestigators (Volborth and Kudriawzeff, 1927), the 
splanchnic nerves were severed ascptically in, dogs and cats 
below the diaphragm and above the coeliac ganglion by 
means of bilateral lumbar incision. The animals were 
experimented upon at varying intervals after operation, i.e. 
from 48 to 96 hours. It was noted that the vasocon- 
strictor fibres of the splanchnic nerves undergo degenera- 
tion more quickly iri the cat than in the dog, although a 


.certain amount of individual variation in this respect was 
noted in different animals. 

The animals -were prepared in the usual way for an 
acute experiment. The first observation was a spontaneous 
secretion of alkaline mucus, which . occurred at a regular 
rate (e.g. 0.9 c.c. to 1.0 c.c. hourly for six hours in a cat 
of 3.6 kilos 48 hours after splanchnectomy, and somewhat 
less in other experiments) ,. The peptic power of the secre- 
tion was low (16 to 35 Mett’s units). 

These data are not in agreement vvith those of Ishido 
(1922), according to whom the section of the sympathetic 
chain between the eighth and ninth dorsal segments did 
not produce any marked changes in the secretion from a 
Pavlov pouch in a dog. It must be remembered, how- 
ever, that we were dealing with the secretion from the 
whole stomach, whereas Ishido collected it from the pouch 
only. 

Electrical^ stimulation of partly degenerated splanchnic 
nerves gave in the_ majority of our experiments a very mod- 
erate but definite increase in the secretion (from 0. 6 or 0. 7 
c.c, to about 1.0 c.c. per hour). 

A typical experiment showing the effect of epinephrine 
is given in Table II. Intravenous injection of this drug 
at first caused a temporary inhibition of the secretion (4th 
hour of the experiment) which was probably due to vaso- 
constriction (Hess and Hundlach, 1920; Rothlin, 1920), 
the blood pressure rising to 210-215 mm. Hg. Further 
injection of epinephrine after half-an-hour's rest produced 
a definite increase in the secretion. Another remarkable 
feature was the marked rise in the digestive power of the 
mucus (from 16 to 320 and 256 Mett’s units) and the 
change in its reaction from alkaline to faintly acid. 

Table II 

Secretory effect of suprarenine: 
stomach secretion. 

Exp. April 21 , 1932. 

Cat, 4.1 k. Ether, chloralosc and urethane. Splanchnic nerves 
sectioned 48 hours previously. Fed milk only on the day 
before. Oesophagus tied in neck; vagi sectioned in neck; 
pylorus ligated. Stomach reaction slightly acid. 
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It was noted that cocaine sensitised the partly degener- 
ated nerves to electrical stimulation, but had hardly any 
effect on the course of the spontaneous secretion of mucus. 

Intravenous injection of ergotamine methansulphonate 
(Sandoz) , greatly diminished the effect produced by stimu- 
lation of partly degenerated splanchnic nerves. . Thus in 
one experiment (Match 24) two control hours of splarich- 
nic stimulation in a cat of, 4.2 kilos gave 1.2 c.c; and 1.2 
c.c. of neutral and slightly alkaline , mucus. ■ During the 
next two hours, when 8 mg._ of ergotamine were intro- 
duced intraveriously, the secretion fell to 0.2 c.c. and.0.35 
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C.C., and became slightly acid. During the succeeding con- 
trol hour, 1.1 c.c. of acid mucus were secreted. 

Stimulation of the splanchnic nerves when the stomach 
is divided into portions. In post-mortem examinations of 
the stomachs of dogs and cats after long-continued 
splanchnic stimulation, it was repeatedly observed that the 
greatest amount of mucus was adhering to the mucous 
membrane in the pylorus and antrum of the stomach. 
There was somewhat less in the body of the stomach, 
while the fundus showed the least amount, that mucus 
often being very thick and tenacious. The reaction of the 
different parts of the stomach varied correspondingly from 
alkaline in the pylorus to slightly acid in the fundus. 

These observations led us to believe that the response to 
sympathetic stimulation varied in quantity and perhaps in 
quality in different parts of the stomach. To test this, 
experiments were performed in which the stomach was 
divided into three sections: (1) the pylorus (4 cm. from 
the pyloro-duodenal junction in the dog and 2.5 cm. in 
the cat). (2) the body, and (3) the fundus. Small metal 
fislulac were inserted into the posterior wall of the body 
and fundus pouches, and a glass cannula was tied into the 
pyloric part, a small incision being made in the duodenum. 

From Table III it may be seen that stimulation of the 
splanchnic nerves as well as injection of epinephrine pro- 
duced a greater secretion of mucus from the pyloric part 
than from the body of the stomach, while the secretion 
from the fundus was very much less than from the other 
parts. These results arc more striking when the capacities 
of the respective pouches arc taken into account. Two 
possible sources of the mucus secreted under the influence 
of the splanchnic nerves are; the surface epithelium and the 
special mucoid cells of the gastric glands, which Aschoff 
(1923) calls “Zwischenzellen” , and of which there is an 
increa,sing number in the gastric glands towards the pyloric 
part of the stomach. Our results seemed to indicate that 
the mucus secreted under splanchnic stimulation is derived 
from the gastric glands and not from the surface epithelial 
cells. If the reverse were true, a greater amount of mucus 
would be secreted by the body and the fundus, which have 
a larger surface, than from the pyloric part. Moreover, 
the mucus is not pressed out by the movements of the 
stomach from the folds of the mucosa, where it might 
have accumulated previously. By means of a glass win- 

Table III 

Stomach divided into three sections. 
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dow sewn into the anterior surface of the stomach it was 
ob.scrvcd that during the stimulation of the splanchnics 
no movements of the mucosa nor of the stomach wall oc- 
curred. Nevertheless the formation of a thick layer of 


jelly-like mucus could be seen, which gradually filled d,' 
hollows between the folds. ■ 


Vagus stimulation and secretion of mucus. It was dem " 
onstraicd by Vineberg (1931) that different types of ok ' ' 
trie .secretion could be obtained in the dog by varyino 
strength of the induction current used to stimulate thevao; ‘ 
VIZ., a mucoid secretion with weak currents and reouhr ' 
gastric juice with strong currents. He suggested that X 
vagus possibly contains a variety of fibres, each innervii • 
mg particular cytological elements of the gastric mucosa ' 
and that these fibres may be activated by induction current 
of different .strengths. Hcinbeckcr and OTeary (lOHl - 
dcmonstraief in the vagus nerve of the cat and tart)/ ' 
three potential complexes, two of which might be associ’ ' ^ 
ated with thinly myelinated and non-myelinatcd auTo- : 
nomic motor fibres. 


Since Kiss (1931, 1932) challenged the establislrd di- 
vision of the autonomic nerves into sympathetic and mra 
sympathetic, believing that all cranial autonomic nems 
belong to the sympathetic nervous system, an inquiry into 
the nature of the mucus-secreting fibres of the vagus seemed" 
desirable. First, Vineberg's findings concerning the nvo 
lands of gastric secretion in the dog were confirmed in cats‘ 

1 o determine whether the hypothetical sympathetic fibres • 
of the vagus might be responsible for the secretion of the 
gastric mucus, crgotaminc and atropine were employed. ■ 
Intravenous injection of crgotaminc mcthansulphonate 
(Sandoz) in doses of 5 to 8 mg. did not inhibit the sccrc- , 
tion of mucus produced by weak rhythmic stimulation 
(coils 10.5 and 9.75 cm.) of the vagi in the neck. There ^ 
was even a slight increase in the secretion, due probably 
to vasodilation. Thus in a cat of 3.2_kilos (Experiment 
of March 10). during tu'o control periods of 60 minutes 
each, 1.0 oc. and 2.4 c.c. of acid mucus were obtained. 
After the intravenous administration of 8 mg. of ergota- ■■ 
mine mcthansulphonate, rhythmic stimulation of the vagi 
with a current of the same strength g.avc 3.2 c.c. and 3.5 
c.c. respectively. 


Under analogous circumstances, in a cat of 4.4 kilos 
(Experiment of March 2) , intravenous administration of 
atropine sulphate (4 mg.. 2 mg. and 3 mg. with half-an- 
hour between the injections) diminished the secretion of 
acid mucus by half, as may be seen from the following 
figures. Tlic hourly secretions of mucus were; before 
atropine, 2.8 c.c. and 3.2 c.c.: after atropine. 1.5 c.c., 1.75 
c.c. and 1.4 c.c. The partial inhibition of the secretion 
of mucus after the atropinisation of the animal might have . 
been due to an incomplete paralysis of the motor vagus-' 
fibres of the stomach. This is borne out by the fact that 
to the end of the experiment the reaction of the mucus 
was acid. i.c. much of the secretion collected after the in- 


jection of atropine might have been due to the slow expul- , 
sion of mucus already formed during the previous periods 
of stimulation. 

Consequently, from these experiments with ergotamine 
and atropine it must be concluded that weak stimulation, 
of the vagi in the cat or dog activates a mucus secretion 
through stimulation of certain fibres — not sympathetic, 
fibres — contained in the vagus. 


DISCUSSION 

Tlic results of this investigation would seem to show ; 
the mucus alkaline fluid produced by splanchnic stimula- . ■ 
tion to be a true secretion. The progressive diminution of 
the organic material In the secretion during prolonged; 
stimulation and the maintenance of the concentration of , 
the inorganic parts at the same level during the whole 
secretory period support this view, as docs also the ab- . 
scncc of movements in the gastric mucosa during splanch-^ . 
nic stimulation or administration of epinephrine. ' 
Volborth and Kudriawzcff ( 1927 ) . the only other in- 
vestigators Avho employed rhythmic stimulation of the 
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splanchnic nen’’es in the dog, obtained from the stomach 
small amounts of an acid secretion. In their experiments, 
however,- they did not give titration values of the acid- 
ity, nor state the characteristics of the secretion obtained. 
They, did not stimulate the nerves for such long periods 
as arc frequently necessary in order to obtain the typical 
results, and,, in some of their experiments, excluded the 
pyloric part of the stomach. 

The mucus obtained by. weak stimulation of the vagi 
and by stimulation of the splanchnic nerves seems to be 
derived from different sources. In the former case, a fair 
secretion of mucus was obtained after exclusion of the 
.pyloric part of the stomach (Vineberg, 1931), and the 
secretion, coincided with the movements of the gastric mu- 
cosa. In the latter case, the body, and more especially the 
fundus of the stomach, produced much less secretion than 
the pylorus. 

Although in this investigation no secretion of acid gas- 
tric juice was obtained during splanchnic stimulation, Vol- 
borth and Kudriawzcff (1927) have demonstrated that 
an acid gastric, secretion can be produced through the ac- 
tion of the sympathetic nervous system. Inasmuch as we 
cannot confirm this without special experiment, it may be 
mentioned that in one of our experiments (Table II) in- 
travenous administration of epinephrine in a splanchnecto- 
mized animal changed the reaction of the mucous secretion 
of the stomach from alkaline to faintly acid and increased 
the digestive power of the secretion. 

The present investigation did not confirm Bickel’s 
(1925) theory that the sympathetic nervous system has 
the major, role in the production of enzymes by the gas- 
tric glands (“trophic” function), whereas the parasympa- 
thetic nervous system plays a secondary part influencing 
chiefly the secretion of water and hydrochloric acid (“se- 
cretory” function). It was repeatedly demonstrated that 
the mucoid, gastric secretion produced by splanchnic stim- 
ulation or by administration of epinephrine possessed an 
extremely low peptic power, whereas strong stimulation 
of the vagi produced gastric juice having an extremely high 
digestive power. 

. There is not sufficient evidence to interpret the “para- 
lytic secretion” of gastric mucus after bilateral section of the 
splanchnic nerves as the result of the removal of the secre- 
tory-inhibitory influence exerted by the sympathetic nerv- 
ous system on the gastric mucosa. It is more probable 
that this phenomenon depends on the altered vascularisa- 
tion of the stomach after splanchnectomy. 


SUMMARY 

1.. Long-continued, rhythmic stimulation of the 
freshly-sectioned splanchnic nerves with an induction cur- 
rent, in dogs and cats, produces a steady secretion of alka- 
line mucus, possessing a low digestive power. The" same 
effect is obtained whether the stimulation is produced by 
currents of high or of low frequency. Repeated injection 
of small doses of epinephrine has an effect similar to that 
of splanchnic stimulation. 

2. Twenty-four to seventy-two hours after aseptic sec- 
tion of the splanchnic nerves below the diaphragm, there 
is a spontaneous secretion of alkaline mucus in the stomach. 

3. Electrical stimulation of the partly-degenerated 
splanchnic nerves, as well as repeated injections of epine- 
phrine. causes a definite increase in the volume of the “para- 
lytic mucous secretion". 

‘4. Atropine does not abolish the adrcnalo-sympathctic 
mucous secretion: cocaine increases the response of the mu- 
coja and ergotamine inhibits it. 

5. Separation of the stomach into three parns — fundus, 
body and pylorus — indicates that the pylorus is the chief 
source of the sympathetic mucous secretion, the body of 
the stomach being less prolific in the secretion of mucus and 
the fundus very much less so. 

6. Weak stimulation of the vagi produces a mucous 
secretion from the stomach of the dog and of the cat. 
Atropine inhibits this secretion, whereas ergotamine has no 
effect on it, indicating that the secretion is due to stimula- 
tion of parasympathetic fibres, and not of sympathetic 
fibres, present in the vagi. 

The writer wishes to express his appreciation of the very 
helpful criticism and advice which he has received from Dt. 
B. P. Babkin during this work. 
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ROLE OF THE, S YMP’ATHETIC NERVOUS SYSTEM 
TN GASTRIC SECRETION* 

By 

STEWART G, BAXTER 

MONTREAI.. CANADA 


I T WAS previously' demonstrated (Baxter, 1933) that 
rhythmic stimulation of the splanchnic nerves and also 
long-continued injection of epinephrine in small doses 
produced a slow secretion of alkaline mucus from the 
stomach in cats and in dogs. Section of the splanchnic 
nerves induced a “paralytic secretion" of gastric mucus. 

In the present investigation, the influence of the sym- 
pathetic nervous system on the secretion activated tlirough 
the parasympathetic nervous system and by some chemical 
substances has been studied. 

In the literature reports concerning the effect of section 
of the splanchnic nerv’cs on gastric secretion are contradic- 
tory. Pavlov and Schumow-Simanowski (1895) re- 
ported that section of the splanchnics in the dog had no 
effect on the quantity of the secretion obtained by sham- 
feeding, but that the content of total solids in the secre- 
tion did not rise so sharply as in the normal dog. Section 
of the anterior and posterior spinal roots between the 4th 
and 9th spinal segments (Schupfer. 1906). removal of 
the coeliac plexus (Gaultier, 1907), .section of the 
splanchnic nerves (Gaultier, 1907: Foa, 1927; Moll and 
Flint, 1928; Trinchcra and Rindonc, 1930) resulted in 
an increase in the free and the total acidity of the gastric 
contents. According to Ishida (1922), however, section 
of the sympathetic chain between the 8th and 9th thoracic 
vertebrae had practically no effect on the secretory activity 
of a Pavlov pouch in a dog. Brown (1933) tested the 
acidity, without determining the volume, of the gastric 
secretion, after histamine administration, in cats in which 
the preganglionic sympathetic fibres Itad been sectioned or 
the coeliac ganglion removed (experiments with the alco- 
hol test meal were not satisfactory) . She did not obscn'c 
any significant change in the free or total acidity of the 
gastric contents. Hess and Faltitschck (1924. 1925) 
found chat injection of a I per cent .solution of novocaine 
and epinephrine into the 7th and 8th dorsal segments in- 
creased the gastric secretion in normal persons but not in 
gastric ulcer patients. Fieri and Tanferna (1932) repeated 
this work with entirely different results. According to 
them, the paravertebral injection at the 7ch and 8th dorsal 
.segments, as also resection of the sympathetic rami of these 
segments, both in normal persons and gastric ulcer pa- 
tients diminished the free and the total acidity and the 
peptic activity of the gastric secretion (Ewald test meal or 
histamine) . 

METHODS 

In the present investigation, besides the acute form of experi- 
ment previously described (Baxter. 1933), experiments were 
carried out on two cats svith oesophagotomy and a gastric 
fistula. These animals were found to be very satisfactory for 
chronic experiments of this nature. After the animals had 
completely recovered from the preliminary operation, a scries 
of control experiments ’was pettormed on them. Both majot 
. ' , splanchnic nerves titen were cut ascptically by means of bilat- 

eral lumbar incisions. 

• . . ’ RESULTS 

. "Paralytic" secretion and sham feeding. Seventy-two 
, , hours after splanchncctomy, when the animal was placed 

- in the stand in a fasting condition, there was a small con- 
^ tinuous flow of mucoid secretion, occurring at an even 
, rate (0;6 to O.9 c.c. per hour) for several hours. This 
secretion was thick and slightly opaque. There was no 
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free acid, the total acidity ranged from 80 to 90 mg. pst 
cent, the reducing power was high (95 per cent glucose), - 
and the digestive power on acidification was unusually 
high, averaging from 576 to 784 Mett’s units. 

The “paralytic” secretion lasted for about two weeks • 
gradually diminishing. The acidity of the secretion 
slowly rose and on the tenth day after the operation' 
reached 0.183 per cent (free) and 0.313 per cent (total), ■ 
whereas there was a decrease in the digestive power (which-' 
ranged between 256 and 400 Mott's units) and also in the' 
concentration of dissolved mucin (55.6 per cent glucose). . 
Ten to fifteen days later, i.e, about one month after the 
operation, the paralytic secretion practically ceased. 

Routine sham feeding with meat for 15 minutes during 
the first few days after the operation gave a smaller secre- 
tion than bad been obtained before the operation. Later, 
the volume returned to normal. There were, however, i 
some changes in the composition of the juice. 

By way of pampic, we shall quote data obtained from 
one of the animals in which the observations were con- 
tinued for tw'o-and-a-half months after splanchncctomy. 
The free and the total acidity in this animal were some- 
what lowered (free HCl, average before section of the ' 
splanchnics, 375 mg. per cent; after the operation, 335 
mg. per cent — A decrease of 10.6 per cent: and total HCl, , 
average before operation, 513 mg. per cent: after opera- 
tion, 452 mg. per cent — a dccrc.isc of 11.9 per cent). . 
There was no significant change in the conccntration'.of ■ 
Cl in the gastric juice after section of the splanchnic 
nerves, the average being 593 mg. per cent before opria- 
tion and 581 mg. per cent after operation — a dccrease'of, 
2.0 per cent. 

Only in the first experiment, four days after section of. 
the splanchnic nerves, was a decrease in the total output ; 
of pepsin noted. Although the actual concentration of 
the enzymes was rather high (256 to 400 Meet's units). , : 
this result w.ns undoubtedly associated with a decreased 
volume of secretion, and no particular stress can be laid on, ' 
it. In the subsequent experiments, as may be seen in 
Fig. 1, the main difference was found to be in the distribii- ’ ' 
tion of the output of pepsin during the course of the .. 
secretion. Instead of a gradual rise to a maximum in the 
fourth ten-minute period as in the normal animal, the , 
maximum output after section of the splanchnic nerves , ; 
occurred .in the first period; the output of pepsin declined 
gradually during the next two periods, and then fell : 
sharply till the end of the experiment. On the whole, 
the digestive power of the juice did not diminish after 
splanchncctomy. _ . . . 

The average total output of dissolved mucin ■was higher 
in the post-operative experiments, but it declined more 
rapidly tlian in the pre-operative experiments, especially 
in tire fust 10 minutes of the secretion (in post-oixrative . 
eases from 150 mg. per cent to 75 mg. per cent; in pre- , 
operative eases from 80 mg. per cent to 40 mg. per cent). - 

Effect of epinephrine and splanchnic stimulation on his- 
tamine gastric secretion. Some acute experiments were 
performed on anaesthetized cats. Different results vme 
obtained if epinephrine (0.5 c.c. 1:5,000 to 1:10;000 
every 5 minutes during periods of from 45 to 90 minutes), . 
was injected intravenously during profuse gastric secretion ' 
from histamine (1 mg. to 3 mg. subcutaneously), the 
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Fig. I — Total output of' pepsin (upper curves) and volume (lower 
curves) in 10-minutc periods. . 


Key: 

; ; ^ ^ ^Average before operation, 

First experiment alter section of 

splanchnic nerves. 

Average in all subsequent experiments. 

secretion, averaging 10.5, c.c. in half-an-hour, or during 
.slow secretion, measuring from 2.5 c.c. to 3.0 c.c. in half- 
an-hour. ,In the first ease, epinephrine had apparently no 
marked effect cither on the course of the histamine secre- 
tion or the composition of the gastric juice. This is easily 
understood because the secretion activated by epinephrine 
is itself rather scant. In the second case, there was a slight 
increase in the volume of the secretion, a slight decrease in 
the free acidity, no change in the total acidity, and a very 
moderate increase in the digestive power of the juice. The 
values for the digestive power (16-48-64 Mett’s units) 
were such as are usually -obtained with epinephrine or 
splanchnic stimulation. 

A similar effect was produced on histamine gastric secre- 
tion by rhythmic stimulation of freshly-cut splanchnic 
nerves in anaesthetised animals. This increased particu- 
larly the content of dissolved mucin in the juice. 

The effect of epinephrine (0.5 c.c. to l.Oc.c., 1:10,000) 
on gastric secretion after histamine (0.5 mg. subcutan- 
eously) was again tested on cats with oesophagotomy and 
a gastric fistula. The results were comparable on the 
whole to those obtained in the acute experiments. The 
free acidity fell somewhat (a decrease of 10 to 15 per 
cent) . after the injection of epinephrine, the total acidity 
remaining unchanged. There was a slight increase in the 
reducing power and in the peptic power. 

Histamine and sham feeding. Histamine (0.5 mg. sub- 
cutaneously.) , followed by sham feeding, gave in the cat 
a typical picture resulting from the combination of these 
two stimuli. Histamine, given subcutaneously, produced 
a copious secretion of highly acid juice with a low ferment 
and reducing power. Towards the end of this secretion, 
the animal w'as. sham-fed for fifteen minutes. As a result, . 
the free and , the total acidity in some , cases fell slightly 
and then .rose to their former levels. The ferment and 
the reducing power, rose , sharply and maintained higher 
levels. After section of the splanchnic nerves the experi- 
ment was repeated and gave exactly the same results (see- 
Table I). 

Pilocarpine and sham feeding. Piloczepme (0.5 mg. 


' . Table I. , 

Histamine and sham-feeding juice after 
splancbnectomy. 

Exp. May 12, 1932. , . 

Cat. No.. 2. Splanchnic nerves sectioned May 6, 1932. Hista 
mine and sham feeding. 
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to 1.0 mg.), injected subcutaneously in a cat with ocso- 
phagotoihy and a gastric fistula, produced somewhat 
different results from those obtained in dogs. In dogs, 
pilocarpine activated a flow of thick mucoid secretion with 
a very high, enzyme content (Vineberg and Babkin, 
1931). In the cat, the secretion was also scant (1.8 c.c. 
to 3.4 c.c. in 30 minutes) and mucoid, but the ferment 
power often fell progressively during the experiments and 
reached low levels (c.g. 16 Mett's units). The reducing 
power of the secretion tended to decline, also the free and 
the total acidity, while the total Cl content was lower 
than that of the juice from histamine or sham feeding 
(488 mg. per cent in one experiment, 569 mg. per cent 
in another — cf. with data in Table 1). When sham 
feeding was begun, after the pilocarpine secretion declined, 
all the values rose to a higher level and remained there. 
After section of the splanchnic nerves there were no no- 
table changes in the response to pilocarpine and sham 
feeding. In connection with these facts, it is interesting 
to note that Bolton and Goodhart p931) obtained a 
secretion of gastric mucus in anaesthetized cats after atro- 
pinization. It seems that, in the cat, pilocarpine does not 
act on the vagus endings, as is usually claimed. 

CONCLUSION AND SUMMARY 

This investigation establishes the fact that the sympa- 
thetic nervous system docs not play an essential part in 
the first, or nervous, phase of gastric secretion. It would 
seem that this phase is mediated chiefly through the 
parasympathetic nervous system, a fact long known. 
However, in the present investigation, as mentioned above, 
some changes were noted in the composition of the sham- 
feeding juice after splanchncctomy. Tliesc may have been 
due to the continuous "paralytic” secretion of mucoid 
fluid resulting from section of the splanchnic nerves. 

It seems that the sympathetic nervous system has some 
relation to the secretion of gastric mucus. It may be, 
however, that this function of the sympathetic nervous 
system is manifested to a certain extent in the first phase 
of gastric secretion. Thus Savitch (1922) demonstrated 
on a dog with a Pavlov pouch that feeding with “Zwie- 
back^', during the course of the secretion on milk, raised 
the volume of the secretion and markedly lowered the 
free and the total acidity of the juice. He attributed this 
to the greater amount of mucus present in the juice, this 
secretion being activated reflexly from the mouth cavity. 

Another important conclusion which _may be drawii 
from these experiments is that the “trophic" effect on the 
peptic glands is exerted by the vagus and not by the sympa- 
thetic nerves. This is in agreement with the view that 
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;the parasympathetic and not the sympathetic nervous^ sys- 
tem conveys “trophic” impulses to the gastric and salivary 
glands (Babkin, 1931 a and b), but is contrary to the 
opinion of Bickcl (1925), who claimed that the sympa- 
thetic system plays the major role in the control of the 
secretion of organic material and enzymes by the gastric 
glands. If Bickcl's supposition were correct, then, for 
example, sham feeding after histamipe (sec Table I) 
should not produce as great an increase in the peptic power 
of the gastric secretion after section of the splanchnic nerves 
as it did when these nerves were intact. 

The writer gratefully acknowledges the helpful advice and 
criticism svhtcb he has received from Dr. B. P. Babkin during 
this work. 
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NUTRITION IN HEALTH AND; DISEASE =*•■ 

By . 

. CLIFFORD J. BARBORKA. B.S., M.S., Sc.D., M.D. 

CHICAGO. IU_ 


N utrition has definitely established itself as a 
science in the past thirty years. More precise knowl- 
edge has accumulated regarding the requirements of food 
to maintain the proper nourishment of the body than in 
the previous century. 

When one delves into the study of man, he emerges with 
the feeling that there have been very definite epochs in the 
evolution of our diet. Races of people have changed very 
definitely and radically their habits of eating by some un- 
foreseen circumstance. Custom determines the arrange- 
ment of the meals and kind of foods eaten, but the experi- 
ence of the race governs the custom. In reflecting upon the 
food habits of our ancestors one may feel that tltcy derived 
adequate nourishment without knowing the ash content of 
the orange, the caloric value of bacon and eggs or the vita- 
min property of tomatoes. This, perhaps, is true but 
great changes have taken place in the past thirty years in 
the production and selection of food. The assumption is 
expressed, often, that the normal person, when free to 
choose, will by instinct select the foods best suited to his 
needs. Within certain limits this may be true, but, gener- 
ally speaking, the question is not so much what he will 
select as it is that economic force and necessity make him 
get what he can for sufficient nourishment. 

There is a great diversity of diets upon which people, 
in various parts of the world, subsist and upon which they 
manage to do fairly well. For the past decade the Ameri- 
can diet has had a growing tendency to consist chiefly of 
meat, eggs, fine, white patent-flour, potato, sugar and fats, 
and products from seeds like peas, beans, rice, oats and 
corn. One of the greatest changes in the dietary habits of 
the people of the United States is the annual per capita 
consumption of sugar. In 1823 the consumption of sugar 
was 8.8 pounds per capita; in 1931, 108 pounds per cap- 
ita. This means that over one-fifth of our daily energy 
requirements is made up of a vitamin-free food. The pro- 
duction and selection of a large part of the remainder of 
the foods have been greatly influenced by food industries. 
A large percentage of foods thus prepared have lost much 
of their vitamin potencies in the refining process to which 
many modern foods are subjected. As the consumption of 
carbohydrate has increased, the use of protein, especially 
that from meat, has decreased. Thus, the American diet 
contains a large proportion of concentrated food, low in 
vitamin, residue and alkaline minerals, and high in carbo- 
hydrate and acid minerals. There has been a tendency^ to 
an inadequate amount of the bulky residue-containing 
foods, such as fruits and vegetables. As a result of propa- 
ganda as to fruits and vegetables, the pendulum prob.ibly 
is now swinging in the opposite 'direction. 

The term "protective foods” has been 3pplied_ to milk 
and leafy vegetables, since they correct the calcium and 
vitamin deficiencies of the common American diet. The 
; greater use of "protective foods" is becoming more wide- 
spread every day and milk, fresh meats, eggs, fruits and 
• vegetables arc available in the smallest places throughout 
the year. 

, „ ' A large majority of adult patients who consult the aver- 
,age physician are interested in diets. Food is being recog- 
nized as a most important social factor in the life of every 
- human being.- Eyciits arc occurring today that indicate 
- ; how international relationships arc affected by our univer- 
, : sal dependence upon the adequate .supply and distribution 

/ •D^xtmtnt cf -Medicine, Northveitern UnivcMtty Medicii School, Chicaso^'^liUnoii. 


of food Medical treatment is resolving itself more and ' 
more into modifications of food ingested. As a matter of 
fact, abundance or dearth of food, its cost and distribu- 
p°tknt but intimately the therapy of every 

DIET IN HEALTH - , ' 


In order to formulate proper diets in the treatment of ' - 
disease. It IS first necessary to have a comprehensive erasn 
of the nutritive principles of diet in health. All the newer 

knowledge of the nutritive needs of the human body are' 
the rc.su It of experimental studies on animals, correlated ' 
with the application of these studies on human subjects. 

Tlierc are certain essential requirements that all diets 
must poswss in order adequately to protect and maintain 
health. These requirements arc; 

1. Adequate protein 

2. Mineral elements 


3. Vitamins 


4. Sufficient calorics for energy requirement 

5. Water 


ADEQUATE PROTEIN 

The ingestion of food usually is considered to satisfy 
two physiologic requirements: First, to furnish raw ma- 
tcnal for the growth and repair of body tissues, and see- . 
ond, to furnish energy for the processes of life. For the- . 
first purpose, protein alone will suffice. One of the most ' • 
confusing problems of nutrition both in health and dis- 
ease is the question as to what is the adequate protein of , 
the diet. Many factors affect the level of protein metab- 
olism and although opinion varies, wo consider I gram ' 
for each kilogram of body weight adequate for the average 
normal adult. 


MINERAL ELEMENTS 


The hidden mysteries of cell-life which arc slowly being : 
unraveled arc intimately connected with inorganic mineral 
elements. The body contains about twenty of these ele- 
ments in appreciable quantities. Adequate amounts arc . 
essential. The American dietary is probably mote deficient 
in calcium than in other ingredients. The requirement ap- ' 
proximates 0.75 to 1 gm. which is the amount contained 
in 1 liter of milk (1 quart). The daily food of an adult .. 
should contain about 15 mg. of iron. Iron is present. in 
lima beans, peas, unmilled wheat, lean beefsteak, spinach, 
oatmeal, raisins, eggs, and green vegetables. The ordinary • 
diet is not deficient in iron. The importance of copper has 
been realized from the work of investigators at the Uni- ., 
versity of Wisconsin who feel that deficiency of this ele- 
ment interferes with the assimilation of iron. 

The amount of phosphorus required by adults has been 
estimated to approximate 1 to 1.5 gm. a day. It is essen- 
tial to the nuclear constituents of blood and lymph plasma. . 
The dietary is often deficient in phosphorus despite its wide ' 
distribution as an inorganic element in foods. 

In certain areas of endemic colloid goiter, the water and 
vegetables raised from the soil arc deficient in iodine. The 
normal thyroid gland stores about 25 mg. of iodine. .Ma- ■; 
rinc believes that the yearly requirements probably do not- , 
exceed 50 mg. In iodine deficiency this mineral, in the 
form of iodized s.ilt. may be administered. Plummer gives 
a few drops of compound solution of iodine once a week - 
■and feels this is adequate. Magnesium, sodium, and.potas- 
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: slum are usually not lacking in ordinary dicts^ :In fact,' 
. the chief , element to take thought of in the selection of 
foodstuffs is calcium.. 

; ■'/ • . • .■ - ■ ' vitamins 

Recent investigations, the first full report in 1912,,havc 
; , - developed the fact that food of sufficient nutrients, miner- 
: . als and water is not necessarily adequate to meet all the 
J , requifcmcnts of nutrition. Thus it appears that certain 
substances called “vitamins”, that are present in the normal 
dietary’’ in infinitesimal quantities, far too small to yield 
, any, contribution to the energy supply of the body or to 
' the bulk as structural elements of the tissues, have great im- 
.. portance in the body's nutritional functions. It is not sur- 
uprising that popular experience of nutritional agencies 
, ■ ■ which function in such minute quantities and arc consumed 
. unconsciously in every adequate diet. ■ 

In recent years, much advancement has been made in the, 
knowledge of vitamins, both as to their chemical character- 
istics and their biological action. Even though a greater 
part of this knowledge is the result of animal experimenta- 
tioh, it is now. possible to make practical application of 
them in human nutrition. For many years, it has been 
known, that prolonged deficiency of certain vitamins from 
. . the dietary hinders the growth of young animals and may 
be the cause of various . diseases in adults. Also, certain 
human diseases arc known to be due to the absence of one 
, or other of the vitamins. 

The principal functions of vitamins in human nutrition 
■\. arc; , ■ 

1. To promote and maintain health and optimal 
growth. 

2. To prevent or cure deficiency disease. 

A deficient intake of one or more of the vitamins does 
not always result in a specific disease, but it may' bring 
- about changes of specific structure which make for inevi- 
table susceptibility to a latciit deficiency disease. 

Although Vitamin A may not hold the direct control- 
ling relation to any one disease that Vitamin B holds to 
beriberi and Vitamin C to scurvy, yet it is probable that 
of the three, Vitamin A is a factor of greatest practical sig- 
nificance in nutrition and health, because so many of our 
staple foods arc poor in Vitamin A, and because the dietary 
low in this vitamin causes a poor condition in nutrition 
•. and increases susceptibility to many infectious diseases. 

It has been found repeatedly by many investigators and 
. in many different species, including man, that a diet poor 
, in . the fat-soluble Vitamin A leads to weakness in many 

respects. .Not only the eyes, but the appetite, the diges- 
, tion, the air passages, the lungs, the bladder, the skin, the 
sinuses, and the ears arc likely to suffer when the food is 
poor in respect to fat-soluble Vitamin A. 

. Since the animal can store Vitamin A in relatively 
. . greater proportion than Vitamin B or C. and since the 
effects of a shortage of Vitamin A arc less specific and more 
widespread, the results of experiments with Vitamin A 
have, in many cases, given confusing results, and failed to 
correct interpretations. Because of these facts the great im- 
portance of this vitamin has not been fully appreciated. 
•\Ve now have good reason to believe that a surplus of 
Vitamin. A in the body is not simply a reserve to be used 
, at some future time, but that it actually increases the vigor 
and the ability of the body to resist disease. . 

Apparently neither the liver nor the body as a whole 
ever store enough Vitamin B to meet the requirements of 
nutrition for any considerable length of time without re- 
' , ceiving new supplies of it in the food. 

, Not only is the chemical nature of Vitamin B still un- 
kndw'n, but just what should be included under the term 
has become largely a matter of individual preference. Al- 
, ..most before the novelty of the dual nature of the B-com- 
plex had subsided, studies of highly purified fractions indi- 


cated the possibility of several other components in the 
complex, although eventually they may be shown to be 
identical. 

Within the last two years, rapid advance. has been made 
in the knowledge of the chemical nature of Vitamin C. 
Crystalliiic material has been obtained from concentrated 
lemon juice and orange juice, which exerts a powerful anti- 
scorbutic action on experimental animals. The fresh cor- 
tex of the suprarenal gland has been shown, also, to be a 
most potent source of anti-scorbutic factor. . Karrcr and as- 
sociates claim that the crystalline preparations are an . or- 
ganic acid called “ascorbic acid”, although there is some 
hesitation in identifying it with Vitamin C. It appears 
that from the chemical studies of Vitamin C an explana- 
tion of the mechanism of protection against scurvy may, 
be forthcoming. We have gained a much clearer under- 
standing of the anti-scorbutic foods, particularly the rela- 
tion of various processes and method of preparation to 
which they ate subjected. 

A great deal of interest has been stimulated regarding the 
possible function of Vitamin D in regulating the absorp- 
tion and metabolism of the bone-forming elements, cal- 
cium and phosphorus. 

The discovery of Vitamin E is of practical importance 
to those engaged in the breeding of rats for experimental 
purposes. A number of workers are at present doing clini- 
cal investigation on human fertility. The only reports are 
those of Vogt-Moller, who have treated two women who 
had experienced four and five previous miscarriages with 
wheat germ oil. In both cases a successful pregnancy 
occurred. 

It has been shown that Vitamins A, B, C, D, E and G 
arc valuable for normal growth and health at alh ages. 
They arc particularly valuable to children. Their im- 
portance in the field of nutrition begins with pregnancy 
and lactation. 

The clinical features of deficiencies or absences of vita- 
mins, some of their excellent sources, and artificial concen- 
trates known thus far are presented for review in the vita- 
min charts (Table I) . 

SUFFICIENT CALORIES FOR ENERGY REQUIREMENTS 

. Sufficient calories for energy requirements of the body 
are supplied by food which contains; (1) Carbohydrates, 
mostly vegetable in origin, sugars, starches, grains, cereals, 
and fruits: (2) protein, mostly animal in origin, meat, 
fish, eggs, milk and cheese, and (3) fat, partly vegetable, 
as olive oil and cotton-seed oil, and animal, as butter and 
lard. 

Full appreciation of the importance of calorie values of 
foodstuffs dates back to Rubner. Actual determinations in, 
the calorimeter have considerable variations, but for clini- 
cal purposes, considering material actually absorbed and 
utilized, we can use the calorie value of four calories for 
each , gram of carbohydrate and protein, and nine calories 
for each gram of fat. Sufficient calories for the normal 
healthy adult arc dependent on the manner in which each 
patient reacts to a given diet. With the development^ of 
the mpdern machine-age which has relieved hard physical 
exertion, the demand for a large caloric intake is lessened 
and greater is the need to emphasize the use of fruits and 
vegetables .to make up adequate bulk. 

WATER 

The water in the body is derived from three sources: 
(1) by the fluids taken (water, beverages, milk, tea, coffee 
or soup) : (2) by the water contained in solid foods, and 
(3) by the water produced in the body as a result of the 
oxidative processes of metabolism. 

The functions of water are primarily, based upon its use- 
fulness as a solvent. , It aids the digestive fluids in the ab- 
sorption of food. It is a valuable adjunct in transporting 
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Table I 


Vitamin 

Clinical features of Deficiencies or Absences 

Found in 

Artificiat Concentrates 

A 

Anti-infective 

Fat Soluble 

Retardation of growth and development 

Diminished resistance to infection 

Failure of appetite and digestion 

Possible sterility due to failure of ovulation 

Milk, cream, 'butter, eggs, liver, 
fruits, green vegetables, as cab- 
bage, lettuce, peas, carrots, 
spinach and tomatoes 

Halibut liver oil 

Cod liver oil 

Carotene 

B. (orF) 
Anti-ncuritic 
Water Soluble 
(less heat labile) 

Iinpairmcnt or loss of appetite 

Disturbed digestive processes 

Impairment of growth in lactation period 

May produce amenorrhea 

Beriberi or polyneuritis (nerve disease) 

Fresh fruit juices, egg yolks, 
most veget,ibles. especially 
beans, peas, spinach and toma- 
toes: milk: whole grains or 
cereals 

Brewer’s yeast 

Wheat germ 

Rice polishings 

Be (or G) 
Anti-pcllagric 
Water Soluble 
(more heat 
labile) 

Pellagra and pellagra-like conditions 

Glandular organs, liver, kidney, 
spleen, lean meats: vegetables 
as beet green, potato, spinach, 
turnip, greens: eggs, milk 

Brewer's yeast 

C 

Anti-scorbutic 
Water Soluble 
(heat sensitive) 

Scurvy , 

Decalcification of bones 

Decay of teeth 

Loosening and shedding of teeth 

Citrous fruits, as orange, lemon, 
and lime: raw vegetables as 
tomatoes, lettuce, peas, cab- 
bage and spinach 

Orange juice 

Lemon juice 

Fresh cortex of 
suprarcnals 

D 

Anti-rachitic 

Fat Soluble 

Rickets (bone disease) 

Faulty absorption of calcium and phosphorus in the body 
Defects in teeth (caries, poorly calcified teeth) 

General muscular weakness and instability of nervous system 

Milk and egg yolks 

— ^ __ — 

Ultra-violet light 
(^d liver oil 

Tunafish liver oil 
Irradiated ergosterol 
Halibut liver oil 

, E 

Anti-sterility 

Fat Soluble 
(heat stabile) 

Failure in reproduction 

Fresh meat: green vegetables: 
whole wheat: milk fat 

Wheat germ oil 


soluble substances in the blood and lymph. It aids in the 
excretion of soluble waste products of the body. Water 
keeps the materials in the tissues in solution so that chemi- 
cal reactions can take place and also maintains the proper 
dilution of salts in the tissues. The body temperature is 
regulated by water. Removal of excess heat is accom- 
plished by evaportaion of water from the body surface. 

Water is excreted from the body by the kidneys in urine, 
by the lungs as water vapor in the expired air and by the 
skin as sensible and insensible perspiration. 

We suggest that from six to eight glasses of water be 
taken daily. This amount is variable, depending upon the 
fluids ingested from other sources, as well as the activity of 
the individual and the temperature of the environment. 
There is no objection to drinking water with meals pro- 
vided it is not used to mechanically wash down the food. 
Large quantities of ice water inhibit digestion and are to 
be avoided. 

THE ESSENTIAL REQUIREMENTS FOR ALL DIETS 

The essential requirements all diets must possess in order 
to be adequate and protective to maintain health have 
been briefly discussed. In Table II arc presented foods in- 
cluding the protective foods that serve as a basis to meet 
these essential requirements. 

Table II 

Foods that serve as a basis to meet essential requirements 


1. Milt 1 pint 

2. Ees Oat 

3. VtEftablej 3 large aervingi besides potato (one 

a grren leafy vegetable) 

4. Fruit 2 serviogs 

5. Meat. fish, fowl 1 serving (2 ounces) 

6. . Butter IH squares (15 grams) 


These foods should serve as a basis of all diets, and, if 
used in the. amounts suggested, will be protective^ and will' 
meet all the minimum requirements, except calories. The 


analysis of their contents is in Table III. They will aver- 
age approximately 80 grams of carbohydrate, 45 grams of 
protein, 45 grams of fat and 900 calories. 

Any additional foods may’ be chosen to make up the 
caloric needs depending upon the individual problem, and 
one will be assured that the diet will be adequate and all 
the essential requirements will be met. 


Table III 

Analysis of foods that serve as a basis to meet essential 
requirements 



Amount 

Groms 

Garbo- 

h^fdniUT 

Grams 

Protein Fat 

Grams | Grams 

Approximate content of 
Alinerals— Grams 

/ 

Cal- 

citira 

Phos- 

phorus 

Iron 

Milk 

450 


14 IB 

.510 

.419 

.0011 


50 


6 6 

.031 

.090 

.0015 


60 


15 9 

.009 

.162 

.0023 


15 


1 >3 

.002 

.003 



200 

6 

2 » 

.111 

.082 

.0020 

Vcj?elahIP9, 6Vo 

100 

6 

1 i 

.017 

.015 

.0005 


100 

10 

1 

.02B 

,022 

.0001 


100 

15 

1 

,021 

.027 

.0005 

Polnlo 

100 

20 

2 

.011 

.058 

.0013 

TOTALS 


79 

42 46 

.009 

.908 

.0096 


Citlorics 89S 


An example of a typical diet for one day, incorporating 
the foods that serve as a basis to meet the essential require- 
ments with additional foods added to make up the caloric 
needs of the average normal adult weighing 150 pounds, 
is outlined. Whenever the demand for additional energy . 
is required, the calories to cover this need may be supplied 
by simply increasing the amount of fats or carbohydrates 
or both. 




















; ,, . BaUBORIvA NuTUlTlOX 

v ■ 'A typical 'Diet for an Average Normal Adult Weighing 150 Pounds 

. 70 Grams Protein 

;■ ■, 2400 Calorics 


BREAKFAST 


i I serving 

Cereal (cooked) 2 ^ jup 

. . . Bacon 2 slices 

fss 1 egg 

. Butter 2 squares 

•. Cream, 2090 ;4 cup 

Sugar .. . . 1 tablespoon 

Beverage 

.... LUNCHEON 

Egg (or egg substitute) ] 

Potato or substitute 1 setA'ing 

' ; Vegetable ; 1 serving 

•Salad: 

Fresh vegetable. 1 serving 

: ' . ; Salad Dressing with oi\ 1 tablespoon 

■ Bread •- 1 slice 

Butter 2 squares 

, . Milk I glass 

Fruit 1 serving 

DINNER 

.' Meat 1 serving 

■ Potato . ; . . 1 serving 

.Vegetable 1 serving 

Fruit salad I serving 

Bread 1 slice 

Butter .... , 2 squares 

Milk : ' 1 glass 

Dessert 1 serving 


. DIET IN DISEASE 

It is only within the last thirty years that diets accu- 
rately have been controlled and the quantities of carbohy- 
drate, protein, and fat recorded. Even more interesting, is 
the fact that only within the last fourteen ycars has atten- 
: . . tion been called to the fatty acid-glucose proportions of the 
.three foodstuffs, carbohydrate, protein, and fat. In conse- 
quence, it readily can be seen that only today can we begin 
to consider how best to distribute any given intake. 

The greatest -fault of dietetics today is the attempt to 
. use a stock or printed list for a particular disease applied 
to all. patients afflicted with the disease, irrespective of the 
particular needs of the individual patient. 

As a simple understanding of the contents of an ade- 
quate and protective diet is the foundation essential for 
. health, so individual dietetic education and instruction in 
. , measured diets has become the most important first step in 

■ the treatment of an increasing number of disorders in dis- 

■ ease. Treatment by diet today must be considered front 
three angles; (1) Qualitative diets; (2) estimated quanti- 
tative diets, and (3) weighed quantitative diets. _ In the 
teaching of these methods, an ever-growing part is being 
played by the well-trained dietitian. 

Simple qualitative diet means just thc_ omission of cer- 
tain articles of food, such as rough restriction of sugars and 
. starches in a mild case of diabetes; or coffee, tea, and cocoa 
when a patient is nervous. For moderate reduction of 
1 . weight in simple obesity, the gross fats and carbohydrates 
V such as butter, cream, gravies, oil dressing, pastries, table 

■ sugar, breads, and perhaps, even potatoes and rice, should 
. be curtailed. Many patients will be fortunate enough to 
. derive sufficient relief from such simple omission and find 

it unnecessary to go into further details of management. 

. -. The distinction between simple qualitative and quanti- 
, ‘ ' tative diets is not always made clear to the patient. Such 
: distinction definitely must be understood in all cases jn 
which patients fail to be improved by qualitative restric- 
tions within a reasonable length of time, pr to those cases 
' in which diet is of paramount importance in relation to the 
disease. ' • 
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A quantitative diet is one in which any article of food 
eaten should be thought of in 'terms of calories, carbohy- 
drate, protein and fat, and in which the quantitative esti- 
mation. of these values is imperative. No food should be 
eaten in unlimited quantities. Any article of food may be 
eaten provided it contains proportions of carbohydrate, 
protein or fat in amounts that, can be incorporated in the 
total quantity of carbohydrate, protein, and fat that is 
allowed each twenty-four hours and does not displace any 
of the foods required to make the diet adequate and pro- 
tective. 

A quantitative diet may be etsimated in. simple house- 
hold terms such as tablespoonfuls, one heaping tablcspoon- 
ful or two level tablespoonfuls being equal to one ounce. 
If this method of quantitative restriction is inadequate, 
then one must resort to the use of a weighed quantitative 
diet. This necessitates the use of food scales and an accu- 
rate knowledge of the carbohydrate, protein and fat com- 
position of food. Many patients may feel this is a diffi- 
cult task and resent the added work. It is well to caution 
patients needing quantitative weighed diets that successful 
dietary treatment cannot be achieved by a month’s enthu- 
siastic effort followed by a return to the old habits. Suc- 
cess depends on their acquiring a thorough knowledge of 
the fundamentals of dietetics and, under the physician's 
guidance and cooperation in developing and maintaining 
the new habits of food intake suitable to their individual 
needs. When these patients are convinced that a fair trial 
of weighing food is justified, they are soon astounded to 
find that weighing food is not so much of a task as they 
had anticipated. After several weeks, they arc able practi- 
cally to estimate their food proportions by the eye. They 
learn that the different foods have marked differences in 
weight and proportion to carbohydrate, protein, and fat. 
Finally, they learn that it is not difficult to juggle figures 
and make substitutions in the diet to increase its palata- 
bility and still keep the diet adequate and protective. 

With the foregoing methods of application of dietother- 
apy, we present in Table IV an outline of diseases in 
which diet is of paramount importance in treatment and 
Table V the conditions in which diet is of varying im- 
portance. 

Table IV 

Diseases in Which Diet Is of Paramount Importance 

Metabolic Disease : 

Diabetes mellitus 
Gout 

Overweight — obesity 
Underweight — malnutrition 
Nephritis 

Diseases of Blood: 

Pernicious anemia 

Diseases of Digestive Tract: 

Peptic ulcer 
Constipation 

Deficiency Diseases: 

Food deficiency and chronic disease 
Nutritional edema 
Tetany — osteomalacia 
Pellagra, lack of vitamin B 
Beriberi, lack of vitamin B 
Scurvy, lack of vitamin C 
Rickets, lack of vitamin D 
Simple goiter, iodine deficiency 

Table V 

Conditions in Which Diet Is of Varying Importance 

Diseases of Heart and Arteries: 

Heart 

Hypertension 

Febrile Diseases: 

Typhoid • • 

Tuberculosis 

Pneumonia . _ • - ; 

Other infectious diseases 
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■ Diseases of Esophagus and Stomach: 
Gastritis 
Gastric neurosis 
Hypcrchlorhydria 
Achlorhydria and achylia 
Obstructive lesions of esophagus 
Obstructive lesions of stomach 
Diseases of Liver and the Gallbladder: 
Cirrhosis (with ascites) 

Jaundice 

Gallbladder disease 
Diseases of the Intestine; 

Diarrhea 

Flatulence 

Fermentation 

Putrefaction 

Mucous colitjs 

Ulcerative colitis 

Diverticulosis and diverticulitis 

Sprue 

Diseases of Blood: 

Secondary anemia 
Diseases of Urinary Tract: 

Infections of urinary tract 

Calculi of urinary tract 

Oxaluria 

Phosphaturia 

Uraturia 


fat is then regulated in an amount to give the desired num- 
her of calorics in the reduction program. Six hundred and 
fifty to 1,000 calories may be used. When the caloric in- 
take is of the lower limits, it is necessary to give brewer's. 1 
yeast, halibut liver oil and dicalcium phosphate to insure,;, 
adequate protection of vitamins and minerals. . . V 

On such a program, by insuring a normal metabolizing 
mixture, and maintaining the regime an adequate period . ; 
of time regardless of the calories given by mouth, the pa-‘ ‘ , 
tients do not experience discomfort and will reduce their 
weight. Whenever it is possible, we prefer giving 800 to 
1,000 calories in order to teach the patient better food ■ ^ 
habits. 

Underiveight is a term including varying degrees, from ; 
the underweight individual who is in perfect health to 
those who arc actually emaciated as the result of starvation 
or disease. For simple cases of underweight, one often can ■ 
gain weight by adding some of the typical concentrated 
foods that arc high in energy value. Some cases may re- , 
quire careful diet supervision, emphasizing high caloric in- 
take, high carbohydrate, moderate amounts of protein, , ; 
moderately high fats easily digested with the adaptation of 
the bulk to allow concentrated foods. 


; . Skin Disease 
Epilepsy 
Migraine 
Arthritis 

, Pregnancy and Lactation 
. Dental Caries 

, -It is impossible in so short an article to go into details 
of dictothcrapy, but we wish briefly to point out the basic 
therapeutic factors at present considered essential in rela- 
tion to a few diseases. 

The metabolic diseases in which diet is of paramount 
importance arc diabetes mellitus, gout, overweight, obesity, 
underweight-malnutrition and nephritis. 

Probably no disease deserves greater credit for stimulat- 
ing sound interest and developing dietetics than does dia- 
betes mellitus. Prior to the discovery of insulin, diet was 
thc only form of treatment and its discovery only served 
.to increase the importance of diet. The actual method of 
procedure for' the regulation of diet in the diabetic patient 
is dependent on the severity of the diabetes and whether or 
riot, there is associated acidosis. The diet varies from a 
simple qualitative restriction of carbohydrates to quantita- 
tive weighed diet with or without insulin. Varied propor- 
tions of carbohydrate and fat arc used by difFercnt clini- 
cians, some using high fat and low carbohydrate, others 
using high carbohydrate and moderately low fat with, of 
course, high doses of insulin. Most students of diabetes 
are fairly well agreed on the principle of protein restriction 
and use about 1 gm. of protein for each kilogram of body 
weight. - 

Dietary treatment in gout demands moderation in eat- 
ing and drinking, and a low purine intake. In many in- 
stances, associated obesity demands reduction. Foods to 
be avoided are the rheats. especially cellular meats such as 
sweetbreads, liver and kidney, broths and meat soups, as 
■well as rich gravies and sauces, peas and beans, whole grain 
cereals including oatmeal: also coffee, tea and cocoa. The 
chief sources of protein to be used in this condition arc 
milk, eggs and cheese. ' 

Simple weight reduction of a few pounds usually can 
be accomplished by a qualitative restriction of gross fats 
and concentrated carbohydrates as previously mentioned. 
. When more exact weighed dietary restriction is deemed nec- 
essary, regardless of the type of obesity, the following pro- 
cedure may be carried out. First, the desired weight. in the 
steps of reduction is set as an objective. This expected 
weight may be 20 to, 40 pounds under the present weight. 
One gram of protein- per kilograrri of the expected weight 
is allowed. Eighty-five’hundredths of a gram of carbohy- 
drate, per kilograrii of the expected weight is allowed. The 


There is a radical difference of opinion in the present 
day conception of the proper diet for nephritis. In the ' 
past, the thought primarily was focused upon the kidney 
and the possible damage of protein and products of catabo- 
lism. As a result, the patient was told to cat no meat.,. 
Recently, the trend of thought has been toward the patient, 
himself and the upbuilding effects of protein with greater 
allowance of protein. 

Except during emergencies, such as chronic cases with 
nitrogen retention or acute nephritis, the protein should 
not be lower than 1 gm. for each kilogram of normal , 
weight. There is no great difference between the types of ■ 
protein in red meats and poultry or other flesh protein. 
Because of the desire to reduce protein metabolism as low 
as possible, it is well to have a high intake of carbohydrate 
and less of fat because the protein-sparing properties of car- 
bohydrate are greater than are those of fat. 

In acute nephritis for the first few days it is well to re- 
strict protein to 20 to 25 gm. per day and the total calo- 
ries to a minimum. Volhard has had very good results 
with a so-called "hunger” treatment. Later, one can in- 
crease the protein to 40 gm. or more. Sufficient fluids must 
be given to afford proper drainage, but fluids should not be 
forced. The Kartell milk diet often is used during acute 
stages, adding fruit juices with sugar if more calories are 
needed. Later, more starchy foods are added, but the 
protein is limited for a long period, although not too pro- 
longed, especially if plasm proteins are low. Of course, 
rigorous restriction of salt is necessary in acute cases. 

In chronic nephritis, with edema, Keith advocated a diet 
which is very low in fluids and mineral content. The , 
fluid intake is restricted to 700 to 1,000 c.c. daily and the 
salt intake from 0.5 to 2 gm. daily. _ Thcre is no absolute 
experimental proof that a diet low in salt is indicated in 
nephritis that is hot accompanied by edema. The average 
case is started on a 40 gm. protein diet. The presence or 
absence of nitrogen retention or of low serum protein de- 
termines the question as to the amount of protein increase 
that may be allowed. 

The important, practical contribution of the studies of 
nephrosis is influence in the protein loss and the emphasis 
of the need of giving a liberal amount of protein, as much 
as 150 grams per day, to replace the loss of albumin in 
cases of edema when the phthalcin output is good and 
there is no increase in blood urea or other evidence of renal 
incompetcncy. , , , . , . . 

The use of liver, or of. the extract derived from it, m 
the treatment of pernicious anemia, introduced by Minot 
■ and Murphy in 1926, has revolutionized the outlook for 
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. the disease. Koessicr and his associates have used the high- 
... vitamin diet. Since this work, Sturges, Isaacs, and Sharp 
have used... desiccattd -gastric tissue, and Conner has. used 
: r both raw and desiccated, gastric tissue, apparently with the 
. same results. It is probably best to give about 200 gm. of 
liver a day in the average case and up to 500 gm. a day in 
severe cases. Calf liver is preferable to beef liver because 
■ it is more. tender ^and less sinewy, but any mammalian or 
.i - fowd . liver may also -be used for variety. Since this work 

■ - was begun, innumerable recipes for preparing liver have 
. been devised in an effort to increase its palatability. 

. The dietary treatment for both duodenal and gastric 
■.'.. ulcer is essentially the same. Probably in no disease has 
. . standardization m the diet had more of a vogue than in 
. ulcer. All physicians are familiar with the Sippy regimen 
or its modifications. 

“Defickney disease” is a term that has been applied pri- 
marily to the results obtained from feeding experiments on 
, . animals produced by the lack of one or more vitamins. 
'/ .Similar conditions, such as pellagra, beriberi, scurvy, and 
: : rickets have been observed in man with vitamin deficiency. 
. Table I points out the vitamins which prevent these condi- 
tions. . Outside of pellagra, these conditions are rare and 
infrequently seen in the United States. The term “defi- 
. . ciency disease”, however, should include in its scope not 
alone vitamin deficiencies, but those conditions in which 
,, one or more of the other nutrients — carbohydrate, protein. 

■ - fats and minerals — -may be lacking. Defects in diet may 
. be only slight, but when followed for a long period of 

time may be responsible for various degrees of illness with- 
out an associated syndrome of any definite malady. The 
influence of food deficiencies on chronic disease is just be- 
ginning to be appreciated. Results can be observed either 
due to accidental or slight omissions of the adequate or pro- 
. tectivc foods, or one may sec mild complicated chronic 
maladies the result of prolonged one-sided diets improperly 


followed or outlined, such as may be used in peptic ulcer, 
gastro-intestinal disorders, nephritis, epilepsy, and other 
conditions. 

In the recent World War a disease called "war edema" 
was extensively studied on the Continent. It was the 
result of greatly restricted protein and practically starva- 
tion. Today a group of patients is seen clinically who pre- 
sent the picture of generalized edema, perhaps with secon- 
dary anemia, without cardiovascular renal disease, but who 
for varied reasons have been on a diet too low in protein 
and calories. 

We have mentioned above that the American dietary is 
likely to be low in calcium. When this is combined with 
low Vitamin D or lessened activity of the parathyroid it 
may produce tetany, osteomalacia, or dental caries. 

Diet plays a part of varying significance in many condi- 
tions and disorders (Tables 4-5) but the scope of this 
paper does not allow for their discussion. 

CONCLUSIONS 

Almost every physician has a different method and con- 
ception of dietetics. Most of these are variations of exist- 
ing plans and “stock” diet-lists of greater or less antiquity 
and without the individual patient's consideration and 
needs. The many variations of dietotherapy make com- 
parisons of results extremely unreliable. Because of the 
exploitation of pseudoscientists and the faddishness of the 
field of dietetics, there is a real need of placing emphasis 
upon the present scientific conception of the relation of 
nutrition to health and disease. 

An attempt has been made briefly to touch upon the 
essential requirements that forrh the basis of an adequate 
and protective diet in health. In addition, outlines are 
presented to differentiate those diseases in which treatment 
by diet is of paramount importance and those conditions 
in which diet is of varying importance. 


EARLIER VIEWS OF NUTRITION. PROBLEMS* 


Beaumont’s Views on Digestion — Although food con- 
stitutes the chief item in the expense of living among the 
: wage-earning class, and is more intimately concerned Avith 
. , the promotion of health and strength than are clothing, 
shelter and climate, it is only very recently that any seri- 
ous thought has been given to the nature of food, and to 
■ the processes which it undergoes in being utilized for the 
bodily upkeep. Early man used the food he found avail- 
; able. Latitude, climate, soil and proximity to -large bodies 
' of Avatcr determined his dietary habits. Common obser- 
vation showed that people in different regions of the world 
; lived on. diets of widely different character, yet without 
. any markedly different success in physical development. 

Indifference to the nature of the food supply, with the cx- 
. ception of palatability, was therefore natural, since there 
• . Avas- no obvious CA'idence that the character of the diet 
had anything to do Aidth Avell-being. 

, The paucity of our knoAvledge concerning nutrition that 
.existed tOAvard the middle of the nineteenth century is Avell 
V illustrated by the views expressed by Beaumont in his 
book “Physiology and Experiments”, published about 
, , 1832. He had the good fortune to study the- processes 

.- of digestion Avith the hunter, Alexis St. Martin, Avho had 
a fistulous opening into the stomach as the result of a 
- ^nshot Avound. Beaumont collected gastric juice from 
his subject’s stomach and studied its effect on various 
' foods; He also introduced foods into the stomach and 
: , observed through the opening the behavior of this organ 

■ • * "The Newer Knowledge of Nutrition” — E. V. McColIurr 'and Nina Simonds, 

• The MacMillan Company, N, Y., 1925. 


during digestion. He belieA'cd that the views of others to 
the effect that there Avere A^arious kinds of nutrient sub- 
stances Averc erroneous. In his opinion there Avas but one 
kind of food or “aliment” as he termed it. He believed 
this Avas present in all foods, and Avas simply dissolved out 
by the action of the gastric secretion. Beaumont was one 
of the most progressive investigators of his time. The 
chemistry of both inorganic and organic substances ad- 
vanced Avith great rapidity during the nineteenth century. 
Among the facts As'^hich AA’’ere established Avas that foods 
contained proteins, carbohydrates and fats, thus disprov- 
ing the vicAV that there Avas but "one kind of aliment”. 
It is the oxidation of these food substances that yields the 
energy AA’^hich keeps the body Avarm. and enables it to do 
mechanical Avork. The laAvs goA’^erning energy metabolism 
Avere next developed. 

Lavoisier Placed Nutrition on Scientific Foundation — 
The modern era of the science of nutrition may be said 
to have been introduced by the famous French scientist, 
LaA'oisicr, in 1780. He Avas the first to apply the thermom- 
eter and the balance to the study of the chemical changes 
taking place in the living body. He established the fun- 
damental fact that the production of heat involved the 
.combination of the oxygen of the air Avith the substances 
taken into the body as food, and Avas in fact a process of 
combustion. He discovered that the temperature of the 
air had a pronounced influence on the rate at Avhich sub- 
stances in the body Avere oxidized. Oxidation is sIoaa' at 
temperatures Avhich AA^e find comfortable Avith light cloth- 
ing, and is greatly accelerated by cold. He found exercise 



so ; ' American Journae of DfCESTiVE Diseases and Nutrition 


to stimulate. combustion in the body, and he also observed 
that during work it might rise to several times the resting 
metabolism. . These fundamental facts established by 
Lavoisier have formed the subjects of numerous investiga- 
tions, which greatly increased our knowledge of detail in 
this important field. 

About 1842 Joule described experimental data estab- 
lishing the mechanical equivalent of heat. Heat is meas- 
ured in terms of the small calorie, which is the amount 
of heat necessary to raise the temperature of 1 cc. of water 
1 . degree Centigrade. The calorie used in dietetics is the 
large or kilo caloric which represents the amount of heat 
required to raise I kilogram (2.2 pounds) of water I 
degree Centigrade or 1 pound of water approximately 4 
degrees Fahrenheit. The rate at which energy metabolism 
varies with the activity of the individual, and in the ab- 
sence of suitable clothing with the temperature, is the 
most spectacular phase of the metabolic processes. A man 
at rest may need about 1,600 calories a day in the form 
of suitable food, in order to cover his energy requirements. 
The same man at very severe labor requires 10,000 calories 
a day. It is hot surprising that this obviously important 
phase of metabolism was early studied in great detail. 

Studies on Energy Metabolism — Pettenkofer and Voit 
(1866) in Munich began the publication of their elaborate 
studies on energy metabolism. With the aid of a rc.spira- 
tion calorimeter they measured accurately the amount of 
oxygen absorbed, the carbon dioxid and the water in the 
products of respiration, and the heat given off by the body 
under various, conditions. They introduced into their ex- 
perimental work the idea suggested by Liebig in 1842, viz., 
that the nitrogen eliminated in the urine could be made 
a. measure of the amount of protein destroyed in metabol- 
ism, since protein is the one prominent food-stuff which 
contains^ this element. Pettenkofer and Voit studied the 
metabolism of fasting men and dogs, and of the same 
subjects. when taking different kinds and amounts of food. 
From the magnitude of the "respiratory' quotient”, which 
is. the figure obtained by dividing the volume of carbon 
dioxid eliminated by the volume of oxygen consumed in 
respiration ft was possible to decide what kind of 
food was being oxidized as a source of energy in the body. 
When carbohydrate is burned the quotient is 1. When fat 
is burned it is 0.7, and when protein is burned the figure 
is approximately 0.8. They found that a dog could be 
maintained in nitrogen and energy equilibrium during a 
period , of a few days on a diet of protein alone (muscle 
tissue) . 

Specific Dynamic Action of Food-Stuffs — The early 
studies relating to energy metabolism led to the discovery 
that the protein of the food differs in one marked rcsj«ct 
from cither carbohydrate or fat, viz., its great stimulating 
effect upon metabolic processes as measured by the rate 
of oxidation. This is illustrated by the following type 
of experiment: if the rate of energy metabolism of a dog 
when it has been for some hours without food is care- 
fully measured, it will be found that this remains con- 
stant ivithin narrow limits so long as the animal remains 
at rest. If now it is fed liberally with either fat or carbo- 


hydrate and the observations on its energy metabolism • 
arc continued, there is observed a slight increase.in metab- 5^ 
olism which is the direct result of the utilization of these / ' 
foods. If on the other hand, a liberal portion of protein- 
rich food, such as meat, is fed to the animal instead of the ' ' 
non-nitrogenous nutrients, there is a surprising acceleration ■ >. 
of the metabolic processes, attended with a marked in-,. . 
crease in energy set free within the tissues. This was first v 
shown by Bidder and Schmidt in 1852. Their experi- V 
mental animal was a cat. During a certain interval pf \ 
time the animal used 50.18 gm. of oxygen and eliminated . ■, 
from its lungs 53.52 gm. of carbon dioxid. The animal , 
was then allowed to cat all the meat it would consume ^ ' 
and the observations continued. During a similar interval, <- 
the cat used 103.84 gm. of oxygen and respired 113.52 .. . 
gm. of carbon dioxid. . C 

The remarkable researches of Voit, Pettenkofer, Rnbner, ’ 
Atwater, Lusk, Zuntz and Benedict on the metabolism of 
matter and energy in the body attracted deserved atten- . 
tion. For years this kind of study occupied a large area 
in the field of vision of students of nutrition. The re- 
searchers were extended to the study of some of the finer' 
problems of metabolism. It was shown that carbohydrate 
can be converted into fat by the tissues, and that a part 
of the carbon which the protein molecule contains can be 
converted in the body into glucose. These investigations V, 
shed much light on such conditions of perverfed metabo- 
lism as prevent the oxidation of sugar in the tissues (dia^ . 
betes) . In the light of the new developments in the chem- 
istry of proteins and their digestion products, the amino- • 
acids, Lusk finally explained in great measure the cause ’ . 
of the specific dynamic action of proteins (1915). Liisk • 
(1922) says in the presence of an abundant quantity of -.,. 
oxidizable fragments of carbohydrate metabolism the heat . ■: 
production is raised to a high level. Definite affinities for 
carbohydrate consumption are satisfied which are not in- 
volved when the extra supply of glucose is being con: - : 
tinually depleted under the regulatory control of the liver. , 
The production of increased heat after carbohydrate in-. '. 
gestion may be termed the metabolism of carbohydrate 
plethora. The same conclusion is reached regarding fat as . 
regarding carbohydrate; That in the presence of an ampli-,. 
tude of fat particles there is a metabolism of fat plethora 
due to the utilization of fat by special fat receptive cellular . 
affinities. The specific dynamic action of protein consists 
in a specific chemical stimulus of the cellular protoplasm 
which is independent of the oxidation of the material \ 
through which the stimulus is applied. It may be termed . 
the metabolism of amino-acid stimulation. A theory of . 
metabolism is stated which is a modified form of one 
enunciated by Rubner: "One may conclude that the in- . 
fluence of food ingestion upon the basal metabolism of the 
quiet resting cell may be upon three independent mechan- 
isms within the cells: (a) a mechanism which is receptive : 
to a chemical stimulus derived from such amino-acids as 
glycine and alanine: (b) a mechanism of carbohydrate 
plethora which allows metabolism of carbohydrate up to 
certain limits imposed by self-regulation; (c) a mechanism 
capable of receiving power from that quota of fat which 
when in excess increases the heat production of the cell. 







WHY PEPTIC ULCERS ARB MISSED ON X-RAY EXAMINATION 

Ry - ' 

\VM. H. STEWART, M.D., and H. EARL ILLICK, M.D, ; ! 

NEW YORK. N. Y. , ■ 


I N THE last few years, progress has been made in x-ray 
examinations of the stomach and duodenum along the 
lines of investigating the morphology of the gastric and 
duodenal rugae and the pathological variations exhibited 
in peptic ulcer and malignancy. 

Until recently, routine x-ray examination of the stom- 
ach and duodenum generally consisted of a varying num- 
ber of films made in the erect, prone and oblique projec- 
tions. Many hospitals or other laboratories with nu- 
merous gastro-intestinal examinations daily, follow a rou- 
tine of fluoroscoping one patient after another, sending the 
cases into another room with directions to the technician 
as to the kind and number of films to be taken. The final 
result of such an examination demonstrates a large per- 
centage of instances in which the films alone are inconclu- 
sive: not any exhibit a normal filling of the pyloric region 
or duodenal bulb. Either the roentgenologi.st's report 
must be based upon the fluoroscopic findings alone or the 
examination must be repeated or amplified. Spasm or 
other causes must be differentiated with certainty from or- 
ganic disease and too often this cannot be done unless a 
prohibitive number of films is aVailable for study and com- 
parison or contrast. 

A few words may not be amiss concerning fluoroscopy. 
The usual admonition is to use as little current as is con- 
sistent with clear visualization of the area under considera- 
tion. In stomach cases, the current necessary is much 
greater than in examinations of the chest or extremities 
and the common mistake is to have so little milliamperage 
that clear detail of the stomach, especially on the oblique 
views and in patients of large size, is not obtained. To 
miss pathology because one is unwilling to use enough 
current properly to illuminate the screen is an error. 

Proper protection to the operator can be obtained by 
use of a completely protected tube of the most modern 
type and also a lead chair and proper gloves. Waiting long 
enough for adequate accommodation of the pupils, espe- 
cially before fluoroscoping large size patients. — such details 
may seem too trivial to mention, yet experience proves that 
by not heeding such elementary rules ulcers frequently are 
missed. A fluoroscopic screen image should be sharp and 
definite enough to pick out an ulcer niche or crater on the 
posterior wall or else there is a serious defect in the technic. 
It may be necessary to use two or three times as much 
milliamperage or a much higher kilovoltage in order to 
penetrate certain patients sufficiently to be able to obtain 
clear definition of all parts of the anterior and posterior 
walls of the stomach and duodenal bulb in various oblique 
positions, yet if such lesions arc not observed during 
fluoroscopy, it is very unlikely that films exposed in the 
usual manner, in standard positions, can possibly demon- 
strate them. 

Occasionally it happens that considcrahle effort is spent 
watching a suspicious-appearing, duodenal bulb which 
never presents a characteristic defect from ulcer and yet 
never fills normally; closer scrutiny of the posterior wall 
of the stomach in a number of such cases, has demonstrated 
a large crater which was completely missed on the roent- 
genograms made in the usual oblique posture. In fact, one 
such case came to operation and the surgeon triumphantly 
demonstrated the huge crater although the films were nega- 
tive. The crater was practically filled with a gelatinous, 
jelly-like material which probably prevented barium from 


entering the crater. Several times since then, we have had' 
the experience of observing a stomach which appeared nor- ‘- 
mal, but in which half an hour to an hour after the barium 
meal had been given, a crater %vas visualized. 'Such experi- 
ences make one reluctant hurriedly to examine stomach 
cases believing that, because the first few glances through . 
the fluoroscopc appear to demonstrate normal filling, there- 
fore, no organic disease is present. 

It cannot be too often stated that gastro-intestinal , 
roentgen-study is time-consuming and that a few films, ' 
taken rnorc or less haphazardly, may not constitute suffi- 
cient evidence from which to draw sound conclusions. Of 
late, special apparatus is necessary in order thoroughly to ' 
perform such a task in the best possible manner. 

What constitutes the latest and best, proven method to. 
examine the stomach and duodenum by means of the x-ray? 

In addition to the time-proven methods of the past ' 
with which all arc familiar, or should be. there are certain 
new methods which desers'e trial and svhich give promise 
of aiding in the more certain diagnosis of lesions of the 
stomach and duodenum. 

There has been a marked European trend in exerting 
every effort to study the gastric and duodenal mucosa, at- 
tempting to outline the rugae and to study patterns as they . 
occur normally and in disease. The method holds much - 
of promise when the effort is being made to distinguish ‘ ' 
malignant degeneration, especially around a gastric ulcer. 

There is also increased interest in positively dcmonstrat- 
ing the niche of a duodenal ulcer either for purposes of, 
diagnosis or for study during the course of treatment. , . 

The upper or the cardiac portions of the stomach are 
difficult to study with any mechanical means of exerting 
compression, but the pyloric half and the duodenal bulb 
lend themselves readily to such aids except when the storh- 
ach is of the high, transverse type. 

A compressing device must be as thin as possible so', 
that compression may be made and yet there will be no v 
distortion due to the increased distance between the film 
and the stomach. 

It is essential that one be able to fluoroscopc and at any, 
desired time immediately be able to switch over and obmin 
a radiograph of a certain filling. The apparatus now avail- 
able may be adjusted for the proper roentgcnographic set- 
ting before the patient is fluoroscoped and upon pressing 
a hand-switch an instantaneous exposure may be made at 
any time during the fluoroscopy, so that small films may 
be taken of any desired area. • 

A small apparatus is used to take the films which hangs 
upon the fluoroscopic screen of a vertical fluoroscopc. The 
front of this apparatus is a compressor and any field may . , 
be selected through the fluoroscopic screen for dkailcd 
study. The apparatus is locked at this point and the area 
observed on the screen until a filling is obtained of the ; 
normal pre and post pyloric region or the lesion most 
favorably brought into view, at which time any number , , 
of exposures may be made. A magazine holds four small 
cassettes and one may be dropped at the second that the 
exposure is desired, the hand-switch closed and the ex- ; 
posurc obtained. The cassette is then dropped into the .. 
lower magazine and the procedure repeated as desired. 

The vertical fluoroscopc must contain a tube which can 
take a radiographic-setting for Stomach and duodenal . ; 
work. The screen of the fluoroscopc must be capable of 
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V, .being locked, into any desired position. The control of 
./r'.' the x-ray machine must be set on fluoroscopy, but radio- 
; graphy .nmst be ^possible by pressing a separate hand- 
>. ’ switch. The serial-apparatus is worked with the other 
hand. Short practice makes it possible to obtain the films 
: :in a, few seconds’ time when the stomach is properly posi- 
' tipned .and is functioning normally. The machine may 
..be reloaded as, often as desired. The small films permit 
-. .- .ConsWerable economy in what formerly were costly stom- 
, : ach examinations, and the results are superior to the older 
, ■ ■ methods. ' , ' 


on the kft side of the machine is moved and a cassette 
drops from the upper compartment down into the com- 
pressor. The patient is instructed to suspend respiiration 
and the hand-switch is pressed so that a radiographic ex- 
posure is made, A leycr on the right side of the machine 
is. moved and the cassette drops down into the lower 
storage chamber. . . 

This procedure may be repeated as frequently as de- 
sired. .It permits instantaneous radiography of any de- 
sired area at any time while fluoroscoping. 


. , ; iMany duodenal niches now arc demonstrated which 
. -formerly, were not visible on the films made without com- 
:pression. ■- The accurate positioning of the patient to bring 
..out Icsipns accomplishes results not generally possible with 

■ the older and still more common procedures. 

Patients .with pyloric obstruction %vho come for exami- 
y nation with the stomach full of residue although no break- 
fast or fluids have been taken, must have the stomach 
; . emptied with a tube before the barium meal is given. Even 
- Tthen, it is sometimes impossible to demonstrate the exact 
morphology of the lesion responsible for the obstruction 
; , and to state whether it is benign or malignant but success 
is more sure when the gastric residue is at a minimum. 

Gastric activity often subsides an hour after a meal. 
Films taken then are valueless. If the patient be given 
' another glass of the meal renewed peristalsis is stimulated 
and emptying so that normal or diseased contours are 
possible to. demonstrate. 

■ : The patient should be kept in the Roentgen department 
until films are developed and available for showing a sus- 
pected lesion' or else a perfectly normal contour of the 

; ..stomach and of the duodenal bulb. This may mean but 
, one film but, again, twenty-five, or more. 

A polygraph by means of which four views are taken 
on one film is also a help in study of the pyloric region, 
when the patient is unable to stand. 



Fig. ) . Compression apparatus used 
to obtain instantaneous radiography dur- 
ing fluoroscopic examination. 

Hinged top is open .showing four cas- 
settes ready for radiography. 

The compressor is open demonstrat- 
ing an empty middle chamber: in use. 
the compressor is swung back and this 
chamber is closed. 

The levers for manipulating the cas- 
settes arc visible at the sides of the ap- 
paratus. 


COMMENTS 

The common causes for failure to demonstrate ulcer or 
other organic disease in the gastro-intestinal tract may be 
. summed up in one ' word : haste — ^hurry to get one case 
through and out, so that the next can be observed. Until 
more time is taken mistakes will occur. 

Improved, apparatus permitting radiography, mstanfan- 
eously^ and during fluoroscopy after patient has been prop- 
erly positioned, is a great aid. 

Study, of the mucosa with compression is as essential as 
. are the older full-distention methods. 

; . FURTHER DETAILED DESCRIPTION OF THE SPECIAL 
COMPRESSION APPARATUS AND FLUOROSCOPIC 
ARRANGEMENT 

The vertical fluoroscope used in the examination of pa- 
tients for- disorders of the gastro-intestinal tract is ener- 
gized by a four-valve radiographic machine. On the con- 
trol panel of this machine one sets the timer, autotrans- 
. former. and filament for radiography pf tlic patient before 
. entering the room to begin fluoroscoping. When the foot 
, switch is used; a- fluoroscopic current energizes the screen. 
-There. is -a hand-switch on the fluoroscope, by pressing 
; which one obtains the radiographic exposure through the 
,; fluoroscopic tube, at the setting previously determined. The 
. screen may: be .locked in any desired position. The coni- 
pressioh apparatus is hung on the frame of the fluoroscopic 
• screen as illy, strate,d.' , . . . 

' ' In .the top.of this, conipression device, four cassettes are 

; placed. . Fluoroscopy and localization of the desired area 
V is obtained through the compressor in the . center of the 
;. machine. When the ulcer is centered satisfactorily, a lever 



Fig. 2. Apparatus suspended on the frame of , the fluoroscopic screen 
The compressor is the white oval central area in the 
- . center of the illustration. 
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Fig. 5. Same patient: compression technique and correct arrangement 
of the patient to best demonstrate the lesion involving the , posterior 

wall. 




m 
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Pig. 3. An old'Stjdc protic roentgenogram demonstrates an apparently 

fairly normal filling of the duodenal bulb. Figures 3. 4 and 5 show how the compression apparatus 

: . enables one to belter demonstrate the lesion. With the 

ordinary technique the niche is barely discernable. . By . • 
■: fluoroscopywiththccomprcssoroncmayturnthepatient..: 

until the lesion is most clearly demonstrated on the pos- '• 
terior wall and immediate roentgenograms are obtained ■. 
for record. 



Figures 6 to 1 1 Cscc page 55) represent six cases in ..' 
which beautiful detail of the ulcer is brought out, the, .■ 
deformity and niche being demonstrated through the use -■ 
of the compression technique. 


Fig. 4 


Fig. 6. 


An erect film of the same patient- in which the niche of the 
• duodenal ulcer is faintly distinguishable. 
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Fig. 13. 


Figure 13 represents a case, in which there was a recur- 
rence of; ulceration after a. sleeve resection for an original 
ulcer. This film, shows the advantages of the compression 
' technique, in . demonstrating the deformity, contracted 
rugae and the actual niche. ■ 



Fig. 12. 


Figure 1 2 shows a gastric ulcer on the posterior wall of 
a type which if not located fluoroscopically is likely to be 
missed in routine roentgenograms. Such a crater may 
easily be overlooked fluoroscopically unless a thorough ex- 
amination is made under ideal conditions. Turning this 
patient for half an inch either way was sufficient to cover , 
this lesion completely. Sufficient fluoroscopic current must 
be used to render the posterior wall easily distinguishable 
when the patient is turned obliquely and the eyes ihust be - 
well accommodated. This film was taken by means of a 
special compression apparatus which enabled the cibserver 
to make an immediate roentgenogram after localizing the 
lesion fluoroscopically. 





TREATMENT OF AMEBIC DYSENTERY* 

By 

HORACE \V. SOPER, M.D. 

ST. LOUIS. MO. 



O UR experience in the diagnosis and treatment of ame- 
■ bic dysentery is not entirely in accord with that 
described in the recent literature on the subject. 

Sorne ten years ago, we had the opportunity of studying 
forty cases occurring in the celery fields in the vicinity of 
St; Louis. The workers were in the habit of eating the 
celery, as it was plucked, without washing it. In this 
epidemic, cysts of endameba histolytica, were demonstrable 
in a finely powdered , manure that had been shipped from 
the South; All of these patients were seen early: soon 
after the symptom of diarrhoea. had developed. Each pa- 
tient was exatnined by means of the proctosigmoidoscopc 
and invariably the early, superficial lesions were demon- 
strated in the rectum and in the pelvic colon. The lesions 
varied in size from one-tenth to one centimeter in diameter 
and were grayish-white in color, somewhat elevated above 
the surrounding mucosa. When gently swabbed %vith a 
small cotton-applicator, a very superficial ulcer was seen 
which oozed blood. The material removed by the swab 
consisted of viscid mucus, blood, pus cells, and numerous 
■endameba histolytica. Large numbers of such lesions 
. usually were seen, but some patients presented only a few. 
What we desire to emphasize is that these ulcers invariably 
are present in every early case of amebic dysentery. 

Of course, in late cases, sedimentation of the feces, ex- 
amination after a saline laxative, and other methods of 
‘ diagnosis are indicated. While it is usually possible to 
demonstrate the ameba in fcces-cxamination in the early 
■ stage of the disease, I have seen many cases in which the 
best laboratory, technicians . have failed to find them. 
Therefore, a proctosigmoidoscopic examination should be 
.made in every case of diarrhoea, 

, During the treatment of. the patients seen. in the epidemic 
above referred to, finally there developed a standardized 
, procedure of management. Briefly it was as follows: A 
daily dose of one grain emetine is given introuenous for 
seven consecutive days. Then follows the administration 
of onc'tablet of "stovarsol”, three times daily before meals, 
for one week. Intravenous emetine, is given once a week 
for a period of three weeks following, the "stovarsol’'. In 
oiir cases the treatment in each case was ambulatory. Proc- 
toscopic examination was made at each office visit. 

•. ‘ *Frbm the S6pfr*Milli Clinic- - ' - 

I. Reed. A. C: Am. Joun Wed. 5c. 181:553 (Apr.) 1931. 

■2. CraiK. C F.: Am. Jour, Trap. Med. 8:29 (Jan.) 1931. 

3., Rogrri. L.: ■ Br!t. M. J. 1:1424 (June 12) 1912. 


The specific action of emetine perhaps is the most mar- 
velous medicinal effect in the domain of therapeutics. After 
the third dose, motile organisms disappear from, the. rectal , • 
swab material. After the seventh day, the lesions have 
healed. No relapses occurred in the above series of cases. ; . 
They were all followed for a minimum period of three . 
months. ; : 

Since the experience gained in the above mentioned epi-,. 
demic, we have seen thirty-five early cases — ^patients who 
had just returned from visits to the South. Thbsamc 
method of treatment was employed with equally good re- - 
suits. We had the opportunity to re-examine many of : 
this later series of cases, months after the infestation, and ;, 
no relapses have occurred. 

Reed', Craig*, Rogers*, and others have warned against ; 
the indiscriminate use of emetine and advised that it be ,\ 
given subcutaneously. We have never observed a severe re- , - 
action from its exhibition intravenously. Some patients - , 
experience a feeling of giddiness and fulness in the head im- 
mediately after the injection of the drug. The initial dose 
should be given very slowly, and the patient should lie 
down for five minutes after each dose. The "stovarsol" 
and emetine should not be given at the same time. The 
great value of the daily intravenous dosage of emetine ap- , 
pears to be in the concentrated attack of the specific remedy . 
on the ameba before secondary ulcers are formed, and 
before the protozoa get a chance to burrow deep into the 
bowel wall. 

Most of the "carriers” that I have seen, have developed : 
secondary ulcers in the ampulla recti just above the in- ,- 
ternal sphincter. A connective-tissue barrier forms which 
prevents emetine from reaching the ameba. In this class 
of patients, vigorous, local, proctoscopic treatment has 
given good results. The powder-insufflation method 
(rising equal parts of bismuth subcarbonate and calpmel . 
through a powder blower) is of great value. The powder 
is soothing, non-irritant, and adheres tenaciously to the. ; 
ulcerated area. The practice of using watery solutions as . , 
enemas or irrigations cannot be too strongly condemned. 
They produce irritation and congestion of the mucosa and 
invite further spread of the disease. 

In conclusion, we wish to emphasize the importance of 
the proctoscopic method of diagnosis and to present an . 
efficient, safe, reliable and routine method of treatment. 















PRIMARY CARCINOMA OF THE LIVER IN INFANCY* 


REPORT OF AN INSTANCE 
By 

RALPH A. KORDENAT, M.D. 

CHICAGO, ILL. 


P RIMARY carcinoma of the liver is found in or after 
adult life in from 13 per cent to 28 per cent of all 
necropsies and observed so infrequently in childhood, that 
the case, cited herewith seems worthy of report. 

Rolleston^ collected 32 cases under 10 years of age. Few 
instances are found in the literature of primary carcinoma 
in occurring under one year of age. Rolleston collected 
cases of Prcscot (5 months) ; Ribbert (4 months) : Peiper 
(8)4 months): Wollstein and Mixsell (9 months): and 
two cases of Miller and CIclland (9 and 7 months). 
Milne® reported a simple liver-cell adenoma in a male child 
of 6 months. EggeP mentions, among his collected cases. 

. Pepper’s case of an infant of 2 months. Rolleston has 
called attention to the fact that in older children portal 
cirrhosis with multiple adenoma very closely resembles 
. carcinoma and. undoubtedly many such cases were reported 
as being primary carcinoma. Others have called attention 
to the difficulty in orientating the reports of various ob- 
servers and to the fact that different cases manifest indi- 
vidual peculiarities, making an accurate classification ex- 
ceedingly difficult. , The nomenclature is confusing. The 
descriptions of . the appearances of different tumors vary 
with the observers. 

Ewing's* classification of primary epithelial tumors of 
the liver based upqn their histological morphology, seems 
satisfactory arid presents an orderly-outlined list of hyper- 
plastic growths, that previously lacked uniformity of de- 
scription. It is quite generally recognized that primary, 
epithelial tumors of the liver arise from intra-hepatic ducts, 
or.froni both the liver cells and from the epithelial cells, 
lining the bile ducts. 

Ewing classified epithelial hyperplasia and tumors of the 
liver as follows: 

1 — Simple Hypertrophy and hyperplasia 
A — ^Regeneration 
B— Congenital 

C — Nodnlar Hyperplasia in Stasis or Cirrhosis 
D — Diffuse Hyperplasia (Diabetes) 

; 2— Neoplastic Hyperplasia 

A — Hepatoma 1 — Adenoma 

. . ■ 2 — Adenocarcinoma 

3 — Carcinoma — Solitary. Multiple or 
Atypical 

\ B — Cholangioma 1 — ^Adenoma — solid or cystic 

- 2 — Adenocarcinoma 

3 — Carcinoma 

C — Mixed Tumors 

In considering the general etiology of all primary carci- 
nomata of liver, we have precious few' positive facts. They 
usually occur after 40 years of age and rarely in infancy. 
There is no uniform data as to sex. 

Various opinions have been expressed relative to the 
actual cause. Ewing believes that congenital maladjust- 
ment of liver cells predisposes to tumor growth, yet believes 
this to he a rare factor in adults — ^Lvhile of most impor- 
tance in infants. • Watzold (quoted by Milne) suggested 
irritation of the liver as a possible cause. _ Klob and Wag- 
ner found isolated accessory nodules of liver tissue in the 
suspensory ligairierit and from this argued that such mis- 
placed portions of liver tissue are capable of tumor pro- 
duction.. It has been suggested that if foetal misplacement 
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of liver tissues has occurred, it must have happened, at a ■ 
stage when liver cells are differentiated, while in these ' 
growths only one type of cell is in evidence. It seems rea- 
sonable to suppose, however, that Ribbert's theory may 
explain the cause df these tumors of infancy. He believes 
that the basis of tumor growth is the independence of a : i 
tissue germ attained through isolation of the cell. Isolated., 
cells, pinched off in embryonic development, must have an ; 
adequate capacity for growth, though they may not form .. 
tumors unless their environment is highly favorable to ■ 
their development. It would be reasonable to suppose .. '■ 
that if every group of cells, isolated during the very early , 
embryonic development, would develop into tumors — '■ 
cancerous or otherwise — all animal life soon would cease. , ’ 
Such misplaced cells must have proper nutrition and a . 
favorable chemical and physical environment, together 
with other factor.s, expressed by MacCallum as “irrita- 
tion” or other injurious influences that disturb normal, 
growth of tissue. MacCallum has called attention to the 
fact that there arc very definite laws of normal growth 
from the beginning to the end of life, and that tumor , 
growth docs not obey these laws, but transgresses them in 
every direction. Embryonic cells may explain the growth 
of teratoma but not of tumor growth. It seems that, in. 
addition to injury and irritation, etc., there must be some,' - 
unrecognized, sudden and profound abnormality of . the , 
cells themselves that induce tumor formation. In the in- 
stance here recorded, there was a very definite history. of; 
a rather prolonged gastro-intestinal upset, probably sccon-. ' 
dary to faulty feeding, that may have supplied through the 
portal circulation, irritative substances to the liver cells,- ' 
misplaced or otherwise, favoring the neoplastic reproduc- ■ 
tion of the cells. There seems to be no conclusive evidence 
relative to the parasitic origin of primary carcinoma of the 
liver. 

PATHOLOGICAL DEVELOPMENT 

Pcpcll (quoted by Ewing) has described supra-renal "rests” 
in the liver — yet carcinom.-i could hardly be due to adrenal , 
tissue, inasmuch as the cells of many carcinomatous tumors ■ , 
have been seen to mimic the patent tissue by secretion of bile. 
Bile and fat granules arc seen in the cells in some instances. 

A large group of observers consider simple adenoma as a ' 
sequel to compensatory hyperplastic changes and. not a few 
observers, emphasize very strongly the close association of 
cirrhosis as a possible etiological factor. Cirrhosis, and the 
factors that lead toward it, cause degeneration followed by 
regenerative overgrowth which may become excessive and 
neoplastic. Such factors seem unlikely, however, in infancy. 
Displaced lobules of liver-tissue have been described within, 
Glissen's capsule and scattered throughout the peritoneum. . 
These arc considered by some as a favorable argument for the 
congenital origin of cancers of the liver, 

Ewing' believes that there is a uniform gradation be-. ' - 
tween nodnlar hyperplasia, multiple adenoma and carcinoma, 
and they may be observed in the same liver. Though there; 
may be a sudden transformation between hyperplastic and neo- 
plastic cells during this transformation, the cells may. retain 
their granular character of liver cells, but stain more intensely , 
•ivith basic dyes or they may lose granules and pigment and 
may assume the transparent character of embryonic cells. Bile 
secretion is said to diminish with hyperplasia. The nuclear 
hypertrophy and hypcrchromatisra arc constant and multinn- 
clcatcd and giant-cclls appenr. Mitosis is frequent as is seen 
in the photograph illustrating our case. The change in the 
nuclei of neighboring liver cells, a feature of collateral hyper- .. 
plasia was not noticeable in the instance here recorded. .Th^, 
entire right lobe was composed of tumor tissue, : while the ■ 
left lobe showed the changes seen in the extreme 'passive con- . 
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■gcst^n^ . Early generations of the tumor cells were observed 
by bW'ing to be large, while later the cells arc small and atypi-- 
«1. A marked preservation of new growth of capillaries has 
been obsen’cd by Ewing and this may reach an excessive state 
m the angioplastic pseudo-sarcomas”. Milne, Rollcston. 
Ewing and others have dcmonsiraicd the proliferating epithe- 
lium of the bile ducts^n the cirrhotic livers. 

Lhc histogenesis of the mixed types is mot clear, though 
these occur usually in cirrhotic livers. It is quite possible that 
the cells, resembling liver tissue in such cancers, arc cells which 
have differentiated from cells growing ccntripctally from the 
bilc^ ducts , tn a manner similar to the growth of such cells 
dunng normal regenerative processes as shown by MacCullum. 

Metastascs occur very early as an invasion of the capillaries. 
Such loose, intra-vascular thrombi have been recorded to appear 
in mlativcly benign tumors and from secondary nodules through 
the hver. From such tumors thrombi may extend into the 
c'cna cacvi. Metastascs elsewhere, however, arc not great, though 
they have been mported in the lymph nodes, lung, colon, 
pancre.is, ovary and thyroid. 

The cfi'nicnf course of primary tumors of the liver is not 
long after the tumor mass has been noted; seldom more than 
-4 months. Fever is observed due to the r.ipidly growing 
tunior and infection, and occurs in Id per cent of the cases. 
(4) Jaundice, occurs in 61 per cent and ascites in 58 per cent 
of the eases. In a large number of the eases, the patient dies 
suddenly from hemorrhage after an illness of a few days. In 
.'some cases, primary carcinoma of the liver is found at post- 
mortem examination of patients, who died of cirrhosis of the 
liver. There is .mother group where there is the usual history 
of cirrhosis terminating suddenly with hepatic tumor, jaundice, 
ascites and cache.xia. In still another group, there is the usual 
history of a rnalignant tumor, pointing from the first to the 
liver, developing in a previously healthy subject. Ewing 
quotes Keen and Yeomans, who successfully excised a carci- 
noma, but ordinarily recovery is unlookcd for. 

Ewing has classified anatomic.illy the following varieties of 
carcinoma of the liver: — 

, Hepatoma — A — Solitary Liver Celled Adenoma. Solitary 
liver celled adenomata appearing in early life — 3 months and 
bter. -hence arc often regarded as congenital in origin. The 
solitary adenoma is gray-yellow or bile stained. It is encapsu- 
lated, varying in size from a small nodule to a mass 8 inches 
in diameter. The tumor is composed of cords, tubes and 
alveoli. rcscmbUng liver structure. The cells, though, arc granu- 
lar and acidophilic or fatty. The stroma consists chiefly of 
capillaries; The cells often secrete bile. The veins are not in- 
vaded, The benign character is due to encapsulation. The 
transition to the stage of adenocarcinoma is manifest by the in- 
vasion of the Veins and the multiplication of the tumors, 

3 — Primary Massive Liver Celled Carcinoma occurs in 
young adults, but more often in aged. It is accompanied by 
cirrhosis. There arc no symptoms, except those due to cirrho- 
sis until a brief terminal period. The tumor appears as a 
large, single yellowish mass — soft. Liquefaction necrosis pro- 
duces a cystic appearance; the veins usually invaded result 
in Inug metastasis. The structure is vari.iblc. but always re- 
veals at some point definite resemblances to liver cells. This is 
a rapidly growing atypical and malignant form of solitary 
adenoma. 

C- — iMuIfipIe Liver Celled Carcinoma. This group includes 
highly malignant rapidly growing tumors, occurring in livers in 
which cirrhosis is cither absent or so slight as to be of sec- 
ondary importance. No sharp division between this group 
and solitary massive carcinoma — and multiple carcinoma, fol- 
lowing cirrhosis. The clinical course is rapid, usually a few 
Weeks. Jaundice is uncommon, but a bloody serous effusion 
has been observed. There is rapid cachexia and enlargement 
of the liver with ascites. The liver is tremendously enlarged, 
multiple , nodules, grayish or hemorrhagic in appearance. Ir 
is hard to decide which is the primary tumor. There arc no 
metastascs. Most tumors yielding metastascs arc associated with 
cirrhosis. In these one finds small alveoli and numerous capil- 
laries. There is no definite encapsulation. 

'D~— Carcinomatous Cirrhosis — Hepatoma and Cirrhosis - — 
Carcinoma — Multiple Adenoma. Here there .ire progressive 
invasion and malignant tendencies with cirrhosis. It usually 
dcvclopcs in elderly people. The liver is usually contracted, the 
surface presents multiple nodular bile stained nodules. Ascites, 
cachexia and various hemorrhages arc the rule. 

CASE REPORT 

BABY JAMES T. — Age II months, was admitted to St. 
Joseph's Hospital, Chicago, at 7 P. M. on Dee. 29th. 1933. 
The mother stated that the infant became ill at 2 o’clock that 
.afternoon, with apparent abdominal distress and fever, and 
that a "himp'' appeared at this time in the right upper abdomi- 
nal quadrant. There had been no bowel movement since that 


noon. . There was no vomiting.- The infant had not been 
norma! for the preceding three weeks, during which time the 
child had "frequent colds". Stools were then, frequent, stringy 
and green, though there was no bleeding. 

physical examination revealed a fairly well nourished, well 
developed male infant for 1 1 month, hut tvho appeared anae- 
mic and in pain. He cried incessantly. There was a large 
freely movable mass in the right upper abdominal quadrant: 
quite firm in consistency. A satisfactory examination was 
difficult. There was no visible peristalsis. . The abdomen was 
rigid. The leucocyte count was 20,000. 

An exploratory laparotomy was done.' A tremendously en- 
larged liver was found with presentation of its inferior sur- 
face. In the midportion, of the inferior surface, was a soft, 
circular, bulging arc.a about 1 0 cm. in diameter. A trochar 
,was inserted in this bulging mass and nothing but blood with- 
drawn. Bleeding was excessive. Suturing of the liver was 
attempted to. control the bleeding without much success. The 
abdomen was closed with a small gauze pad pressing against 
the bleeding surface of the liver. The infant died the follow- 
ing morning. A necropsy was performed by Dr. L. E. Hines, 
■whose findings were as follows: — 

AUTOPSY REPORT 

DESCRIPTION : The body of the infant weighed 8 kilo- 
grams. The skin was generally pale. The fontanclles were 
closed. The sclcrac and conjunctivae were white and very pale. 
There were four upper and four lower incisors present. There 
were palpable lymph nodes in the angle of the jaw on both 
sides. There were patches of subcutaneous ccchymoscs on the 
right hand and the dorsal surface of the right forearm. There 
were excoriations of the left buttock and both thighs. The 
testes were in the scrotum. 



Fig. 1 — ^Primary Carcinoma of Liver: inferior surface, showing in- 
volvement of entire right lobe. Incision was made at post mortem. 
Normal gall bladder is shown with fundus removed. 

The fat in the midlinc was 1 to 2 cm. thick and very pale. 
The umbilical vein was dosed. The liver was huge, measuring 
about 19x22 cm. and occupied about three-fourths of the ab- 
dominal cavity, extending 1 1 cm. below the costal margin in 
the mid-clavicular line. It occupied the entire epigastrium and 
extended 9 cm. below the xiphoid. The spleen was free. 
■There were no adhesions between the dome of the liver and the 
diaphragm. On the inferior surface of the liver, there was a 
blood clot adjoining a puncture wound (made during opera- 
tion) . There was also a sutured incision on the anterior sur- 
face of the liver near the lower border. The entire colon was 
crowded to the left side of the abdomen. The lesser omental 
sac was free. The appendix was normal. The lymph nodes 
of the mesentery were enlarged and very firm. 
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soft, light grey, nodular tumor mass. Scattered tbfdughaut'tbs 
tumor substance, there were purple areas which faded into adh. 
cent liver substance. The substance of the tumor was very 
friable. There was some scar tissue between. the lobules. There 
was no tumor invasion of the left lobe and ho exteasiha 
through the liver capsule. The gall bladder; contained .yellow 
bile. The wall of the gall bladder was thin, the lining was 
smooth. The liver weighed 1120 gms. There were ho 
changes of the principal bile ducts. , 



.Fig..2— Primary Carcinoma-of Liver; showing margin of main tumor 
mass with attempted encapsulation and extension of narrow epithelial 
■ ' " , . ' ' strands. 


Both pleural' cavities were free. The thymus gland sveighed 

■ 18 cm. and, was without gross changes. The pericardial sac 
was free and there was no excess fluid. The lining of the 

. inferior oenu caua was smooth. The lining of the aorta was 
smooth' and contained only fluid blood. There was no change 
in the trachea, and no enlargement of the pcriaortal. peritra- 
cheal or peribronchial lymph nodes. 

The lungs' were very pale. The pleural surfaces of both 
lungs were smooth. Tlierc were no changes of the cut sut- 

■ faces of the lungs. . 

The heart was about normal in size. There was slight dis- 
tention of the right atrium. The foramen ovate was closed. 
There were no changes of the tricuspid, pulmonary, aortic or 
mitral valves. The, interventricular septum was intact. The 
heart muscle was firm and pale. 


Fig. 4 — Primary Carcinoma of Liver. Point B in Fig. 2, showing 
narrow epithelial strands within the dense fibrous tissue. 



The kidneys were about normal in size. Fetal' lobation 
markings were still present. The capsules stripped easily, leav-' 
ing smooth surfaces. The kidney substances were firm. There', 
were no changes in the urinary pelves and no es'idcnce of tiimor. 
infiltration, , . ■ 

The spleen was about normal in size, weighing. 50 gms. ' 
The splenic substance was very firm and pale. Surfaces':made ■'{■ 
by cutting were pale. ' . ■ ’ 

The lining of the stomach showed prominent rugae, with- , 
out ulcerations or tumor masses. ' 

Multiple sections of the pancreas, testes and small . intestines 
showed no abnormalties. 

ANATOMICAL DIAGNOSIS: Primar>- solitary Uver.cell ; ; 
carcinoma of the right lobe of the liver; marked genemlized 
anaemia; recent surgical abdominal incision and surgical ex- 
ploration wounds of the liver. 

MICROSCOPIC: Between normal liver tissue and tumor i. 
there is a zone in which the liver parenchyma is hemorrhagic. ; 
In the tumor are found two types of structure; sharply cir-',' 
cumscribed areas of cellular tissue with immature cells roughly . 
arranged like parenchyma cells of liver — many mitotic figures ' - 
present; the other type is composed of narrow epithelial strands . > 
separated by dense fibrous tissue. , ' 


-Fig. 3 — Primary Carcinoma of Liver; Point A in Fig. 2, showing 
roughly arranged immature cells, some of them resembling liver cells. 
' with granular cytoplasm. 


SUMMARY ' 

A case of Primary Solitary Liver Carcinoma is reported . , 
in a male Infant 11 months of age. ‘ . • . 

' Complete autopsy findings are presented. . , 

A, review of the literature concerned with primary liver 
malignancy has been made. Theories of the mechanism v 
of production; and the locations of origin of primary liver 
tumors are discussed. , , v;;: 
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ABSTRACTS 


'-■’^'ANGEXSTEEN. O. H. AXD PAIN. J. R. , 

, ' ' Tndtmeni of /Iccifc Intestinal Obstruction bu Saction u'Vth the 

Duodenal Tube/’ Journal A.M.A.. November 11. 1933. Pape 

■■ ' ■ 1532.. ■ . . ■ . ■ ' 

authors believe their results vv.irrant a change in the cscahUshcd 
\ laanageracnt of the simple iniestins! obstruction ease. Tlicy observed 

■ that acute intestinal- obstruction from adhesions tvas. often permanently 
; ■.xclkred by enterostomy and the continuity of the bowel re-established 
; the decompression. They accordingly used the duodenal intubation 

of Levin and carried out continuous suction siphonage with the simple 
; apparatus of an inverted water bottle. They demonstrated that the 
; small intestine readily could be decompressed in this way. obstruction 
relieved and to.ycmia controlled. X-ray demonstrated gas passing 
freely into the colon. In cases where the obstruction was not relieved 
and wheii operation later became necessary, the patient avas markedly 
improved as an operative risk. Obviously, strangulation is an indica- 
, , tion for immediate operation. Obstruction in the descending colon 
hkewisc is not usually amenable to decompression especially where 
there is marked distension of the proximal colon and angulation at 
the'- ileocolic sphincter. 

Loisd intestinal borborugmi, heard with the stethoscope at the acme 
■of intermittent crampy pain, arc useful in following intestinal obstrnc- 
tion. together with X-ray films of intestinal dilatation. Vomiting 
/ is a prominent symptom but in simple obstruction the general condi- 
tion ' of the patient is not disturbed until later in the course of the 
.obstruction. . Diminution of the plasma chlorides, elevation of the 
non-protein nitrogen in the blood and alkalosis occur consistently, 

, in only high obstruction and then only after penistent vomiting of 
about 4S hours duration. Strangulation is suggested by quickening 
■of the pulse, leukocytosis, and elevation of temperature. 

The Levin tube, even when held within the stomach, decompresses 
the mnall , intestine to a certain extent through the pylorus. It is 
better, of course, if it passes into the duodenum. The authors have 
made it routine practice to cut extra holes in the duodenal tube as far 
back at ten inches so there may be simultaneous suction in botli 
stomach and intestinal, canal. Emptying the stomach by suction aids 
the tube's passage; into the duodenum as also do inhalation of amyl 
nitrite which relax the pyloric sphincter. The use of a special weighted 
tip on the tube is recommended. The presence of both gas and fluid 
prevents a too rapid decompression. Segments filled with gas and 
fluid are altcm.itely and therefore slowly decompressed. The authors 
found that a suction of 75 centimeters of water to be of optimum 
value. Pain and distention are very satisfactorily controlled and the 
patient is greatly relieved. The decompression can be followed by 
X-ray films as the final test. Narcotics are best avoided but hot packs 
are used over the abdomen. Fluids ate given by infusions: 3,000 to 
5.000 cc. of dextrose in physiologic salt solution being given by 
the slow drip method. 

The authors treated thirty-two eases in the manner described. Only 
• -nine were operated upon. Twenty eases of obstruction were treated 
. fay decompression by suction alone. In this group, there were three 
■deaths, two of which occurred sometime after decompression, due 
^ to cause unrelated to the obstruction. Only one death was directly 

■ attributed to the obstruction of the bowel by a gall stone, in which 
operation should have been done. 

Ordinarily satisfactory and complete decompression was achieved 
■only after 48 hours or more but the toxemia Wcis then regularly de- 
creased and the patient’s general condition improved. Obstruction 
of the bowel proximal to the splenic flexure therefore no longer pre- 
sents an acute cmecgcricy demanding immediate operation except in 
frank strangulation. 

V. C. Rowland. 

Miles, w. Ernest. , 

"Recto-sipmoidcctomu as a Alcthod of Treatment for Procidentia 
Recti." Proc. Roy. Soc. of-AIed., 26 : 14-f 5- 144 S, Sept. 1933. 

Thirtytonc eases were operated upon by this method with one 
death,' not directly due to the operarion. The cnd-icsu\ts were tc- 
, markably .good. , There was one ease of recurrence which o«:urrcd 
' , 5 years after the primaiy' operation. The prolapse was resected, and 
' the portion of thc’ pclvic colon which was removed contained ^ eleven 
■diverticula.' each of which contained a mass of faeces.- Sphincteric con- 
trol gradually improves, and at the end of six months or less is usvmlly 
fully restored. Much, however, depends upon the assiduity with -which ' 
the ‘patient- carries out the instructions gis’cn in regard to practising 
contraction of the sphincters at intervals during the period of con- 
valescence. . ' 

: ; V. F. D. R. 


D.\niel, William H. 

"Rectal Diseases — Their Injection Treatment." Calif, and West, 
Med., 40:S5-S8i Feb.. IP34. 

Internal hemorrhoids of the simple bleeding or prolapsing type, 
constituting probably less than 40 per cent of rectal conditions, re- 
spond most readily to injection treatment. This treatment has an • 
important place in that group of patients with constitutional disease, 
in the aged, for whom any type of surgery is dangerous, and for 
tliose individuals who refuse any kind of operation Successful treat- 
ment by this method with a minimum c.xpcnse and loss of time may 
encourage others to seek advice so that lesions may be eradicated before 
they become dangerous. On the other hand. D.anicl warns that the 
improper application of this treatment will bring It into 'disrepute. 
Wrong diagnosis is as often at fault as mistreatment. Conditions mis- 
taken for internal hemorrhoids are: anal fissure or ulcer, external 
thrombotic hemorrhoids and skin tags, abscesses, chronic ulcerative 
proaitis and colitis, amebic proctitis, cryptitis and papillitis, pruritus, 
benign tumors, carcinoma of rectum and sigmoid, genito-urinaty dis- 
eases, and disorders of the female pelvis. 

C. L. L. 

Steinberg, Moses E. 

"The factor of spasm in the etiology of peptic ulcerations." 
West. J. Sura. Obst. B Gynec., 4 1 :663-670, Dec., 1933. 

Experiments on dogs were carried out which indicate that spasm 
is an important factor in the etiology of peptic ulcerations. Chronic , 
ulcers of the jejunum occurred witli regularity when the alkaline duo- 
denal contents were diverted from the gastrojejunal anastomosis accord- 
ing to the method of Exalto. When the muscle layers were stripped 
in the jejunal wall anastomosed to the stomach, no ulcers took place 
in the mucosa where the muscle layers were stripped. Exactly where 
muscle layers began an intact course, or about ten centimeters from the 
gastrojejunal anastomosis, chronic ulcers were found in several animals. 

M. L. F. 

Pemberton, John Dej. and Dixon, C. F. 

"Summary of the End-Results of Treatment of Malignancy of 
the Thyroid Gland and the Colon, Including the Rectum and 

• Anus." Sure., Gynec., B Obst., 58:462-464, Feb., 1934. 

Of the 3.542 eases of malignancy of the colon and rectum, operated 
on at the ,Mavo Clinic between January 1. 1907. and July 1, 1924. , 
28.14 per cent survived for five years or longer. Prognosis following 
operation is best if the growth is situated in the proximal or right 
portion of the colon and becomes less favorable as the growth becomes 
more distant from the right side. In 57 eases of the cecum the per- 
centage of S-ycar survivals was 51.81 per cent; colon, 144 cases, 48.97 
percent; sigmoid. 109 eases. 40.57 percent: recto-sigmoid, 116 eases, 
36.94 per cent; rectum. 347 cases. 35.88 per cent: anus. 3 cases, 
42.85 per cent In approximately two-thirds of the eases, the growths 
were in position to be palpated by the index finger if a careful rectal 
examination were made. About 25 per cent of the patients suffering 
from such malignancies are operated on for haemorrhoids before the 
lesion producing the symptoms is identified. If malignancy of the 
colon and rectum is to be detected in its early stages, digital examina- 
tion of the rectum should be routine, and proctoscopic and roentgeno- 
logic studies of the colon should be included in the examination of 
all patients with intestinal complaints of indeterminate nature. 

C. C. O. 

Coffey. Robert C. 

"Cancer of the Rectum." Sura., Gunec., 8 Obst., 58 1465-467, 
Feb.. 1934. 

From this study, including 239 eases of carcinoma of the rectum and 
rectosigmoid, it would appear that from the radical abdominoperineal 
operation in two stages one may expect an operability of approxi- 
mately 50 per cent, operative mortality of approximately 10 pet cent, 
and of those recovering from operation approximately 50 per cent 
of 5 -year cures. In a given number of eases of carcinoma of the 
rectum it seems certain that a larger number of 5 -year cures may he 
obtained by the abdominoperineal operation in one or two stages than 
by any other method. 

W. J. J. 

Abbott, W. Osler. 

"Acctyf-B-Metbylcholin. Its Action on the Castro-Intestinal 
Tract' of Normal Persons, in Abdominal Distention, and in Cer- 
tain Other Conditions." Am. J. Med. Sc., 186:323-330 Sept.. 
1933. 

Animal experimentation, special studies in normal individuals and 
clinical use has proved that motor stimulation as evidenced by in- 
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. ^ crease in tone arid peristalsis is the. chief gastro-intestinal. effect of 

acctyl-B-mcthylcholin, though secretory, activity of the stomach may 
be at time’s 'increased. , ' " ' ' 

' . ' ■ most satisfa'ctorily , achieved by- oral administration. 

' - . f secretory and cardiovascular activity dominating the picture after sub- 
cutaiicous injection.,, 

.. Beneficial clifiical effects have been manifested by slight stimula- 

■ tion of gastric secretion in some cases of hypochlorhydria. by a com- 
fortablc laxative effect in most individuals taking large doses by mouth, 
but chiefly in the relief of abdominal distention in certain instances 

; '■ . in which the usual ' procedures had failed. , 

V". ■■'■■■“. ■ - ‘ . ■ -J-.s- 

: Ross, Lloyd 1. AND John M. To.MASCH. 

"Hyperinsutinemia secondary to' an adenoma of the pancreas." 

. . . Arch. Sucg.. Z8:Z2d-2il.'Peb.. 1934. 

^ / In the case reported the onset was abrupt with complete loss of 

• ' ' consciousness and evidence of external injury, that caused the p-atient's 

\ symptoms tO'bc attributed to cerebral edema or concussion. Excision 

of, a small' pancreatic nodule restored normal carbohydrate metabolism 

■ . and there were no fuNber seizures of hypoglycemia. Additional evi- 

dence is afforded that in some instances a tumor arising from glandular 
. tissue may retain the function of the organ or tissue from which 
. it arose. Exploration and remdv.al of the tumor offers the best 

, ■ chance of clinical cure. , The patient presented the serai-Babinski or 

extensor response noted by Hart and Bond as a diagnostic aid in 
-differentiating between insulin shock and diabetic coma. 

‘ • J- S. 

- Carlson, Hjalmar E. and Thomas G. Orr. 

„ ■ .■ "Experimental, obstruction of jejunum." Arch. Sura.. 2S:Z92- 

, Z95. Feb.. 1934. 

' These expcrirhcntal findings suggest that continuous lavage of the 
stomachy in acute intestinal obstruction is , beneficial. The upper part 
: , of the jejunnrh was' obstructed in twelve healthy adult 'dogs six of 
whorn were -deprived of food and water while the remaining six 
..were deprived of food but given \yatcr- freely. Those deprived of 
• water shovt'ed relatively little change in the blood chlorides, carbon 
dipxidc-coihbinin'g power and sugar compared to the animals receiving 
vfatcr; •' The animals showing greater change in the chemical composi- 
tion .of. the blood' lived longer than those showing little change and the 
. loss ill body . weight was sloweri Water absorbed from the upper 
■ •, gastro-intestihaf tract; apparently, helped to prolong the lives of the 
.■ dogs. ■ 

F. G. O, 

Bauer, GuNNAR. . 

' , "Zur Dehandlung. dec Appendicitis — Peritonitis. (Treatment of 

Appendicitis' — Peritonitis.".) Acta Chirurgica Scandinauica, 

' 1933 VoI. LXX., Supplementum XXIV. 461 Pages, 

This clinical study, covering all the appendicitis cases treated at 
. ; the General Hospital. Malmo, from 1896 to 1930; in all 6,218 cases, 
concerns chiefly the treatment of the different varieties of appendicitis- 
peritonitis and coinplications, especially post operative ileus, 

, . From and including the year of ,1903.- when the therapeutic prin- 
ciples became stabilized and patients began to reach the hospital in 
• a, fairly, favorable stage, 5977 cases of appendicitis were treated, with 
' . ’ 176 deaths and a . mortality of- 2.9 pet, cent;.. Of these cases, 769 

; (12.9'pcr cent) were chronic and 5208 (87.1 percent) acute. Amorig 

the former there 'were two . (2) deaths (mortality 0;26 per cent)' 
' ■ among*. the latter 174 (mortality ,3.3. per cent) . 

In 569 cases of appendicitis with noncircumscribed peritonitis 
. ■ ;(1909-1930) the' majority of which were treated by immediate suture, 
the mortality was .10.7 per cent. In 676 . cases -of circumscribed 
peritonitis (1903-1930), the majority of which was treated by. im- 
mediate and radical operations the mortality ;was 6^9 per cent.. . 

An entire chapter is devoted , to the non-circumscribcd form to deter- 
mine the advisability of immediate operation and immediate closure of 
' the abdominal cavity.:, A number of , experimental investigations and 



theoretical considerations arc adduced which appear to show, that dram-;^' 
age of the abdominal cav-ity is an impossibility, ' • 

The Malmo material is_ presented as representative of results, of 
immediate operation and immediate' suture. The author concludes • ■ ' 
that the dangers of the expectant treatment are too gravL - The : ’ 
mortality rate and healing conditions in cases . of immediate suture ' 
are presented "as very favorable" when compared with those in' " 
drained material, and similarly the length of stay in the hospital for ' 
cases treated according to the immediate suturing method was extremely ... 
short, on an average, only 25 days, • 

The most gentle treatment of the peritoneum is observed and with • 
such care, irrigation or mopping up of the exudate in . the abdomen - 
have an equal advantage. An adverse stand is taken in regard to- 
infusion of fluids or other agents into the abdominal cavity. ■ Lyiii- ■ 
pbaticostomy is condemned. Serotherapy seems "highly desirable". , . 
In general treatment the administration of sodium chloride solution 
in large quantities, parenterally or by rectum, plays a decisive pari.' 
The importance of maintaining intestinal peristalsis is emphasized and , -i 
to this end "scarcely any measure ought to be left untried," . 

In a purely paralytic ileus once established only such agents as " . , 
act directly upon the intestinal musculature or its nervous apparatus . 
can be of real benefit, e. g. the hypodermically injcctiblc purgatives as' . 
well as intravenously injected hypeHonic sodium chloride solutions; 
splanchnic or spinal anaesthesia, .and. once again, serotherapy, in addii . ;-' 
tion to which a drainage of the stomach is always of value. ,, ■ , : 

In a similar study of the therapy of circumscribed peritonitis the' 
conclusion is reached that the prompt, radical procedure shows the .i 
lowest mortality in cases having a duration of illness of. up to and 
including 5 days and this also in cases having a palpable mass. ' - 
whereas the more advanced cases show the most favourable mortality . : 
under conservative treatment. ,• ' ' 

w- s. x" , ' : 

Dragstedt, Lester R.. H. E. Hay.mond and James C, Ellis, ,, ' 
"Pathogenesis of acute pancreatitis (acute pancreatic ‘ necrosis J,'' 
Arch. Surg.. 28:232-291, Feb.. 1934. ,- 

In an extensive study combining experimental and clinical findings. v 
and a review of the literature (bibliography appended), conclusions , . 
arc reached concerning the pathogenesis of pancreatic necros'ts which \ ■: 
have a bearing on treatment. The trial of B. welchii antitoxin appears . : 
to be justified by the almost regular finding of this organism in the ; 
necrotic pancreas in the animal experiments. The exact nature of- the 
poison responsible, for the toxemia, being still unknown, attempts at ! - 
treatment arc practically limited to preventing the entrance of additional • ' 
poisons into the blood stream. Since in all probability the majority. - 
of the cases arc due to the passage of bile into the pancreatic ducts,’ it . 
seems wise to reduce the pressure in the biliary tract, diverting the 
bile, and possibly the pancreatic juice, to the exterior by mearri of, ,, 
choiccystotomy or choledochostomy. A negative pressure bottle,, 
might well be connected with the drainage tube. Local is probably 
safer than general anesthesia because of the susceptibility of etherized,, 
animals to histamine. Drains may be placed about the pancreas- to 
facilitate the formation of adhesions and the isolation of the pancreas. ; 
The intravenous administration of physiologic solution of sodium ; 
chloride or Ringer's solution is advisable to correct the alterations 
in blood chemistry and the dehydration accompanying paralytic ileus. . 
Possibly parenteral administration of large amounts of salt solution ■ 
may facilitate the excretion of soluble toxic chemicals from' the . ’ 
blood stream. Repeated gastric aspirations prevent overdistention and- .. 
help to restore stomach tonus. 

It is probable that about 60 per cent of the cases of acute pancreatic- 
necrosis in man arise in patients with antecedent chronic biliary tract 
disease and that the immediate cause of necrosis is the destructive 
action of the bile in the pancreatic ducts. The amount of pancreatic 
juice present in the necrotic pancreas is insufficient to account'-for the 
' toxic effect. However, the digestion of the protective proteins of blood. , 
serum by the proteolytic enzymes of the pancreatic juice frees the ; 
bile salts for further destructive action, and this probably, accounts j 
for the greater susceptibility of the pancreas to biliary necrosis than 
. is found in other glandular organs. 

* D. C. S. .. 
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Twenty-five years ago, Sir Frederick Treves, sergeant 
surgeon to King Edward the Seventh, surgeon to the Lon- 
don Hospital, famed writer and teacher, leader of English 
surgery and still in his fifties, suddenly announced his re- 
tirement. “Surgery had become standardized”, “stale, 
flat and unprofitable”, “only minor technical advances 
were possible”. Yet Sir Victor Horsley had just removed 
the first spinal cord tumor, the thorax was still almost 
closed, the surgery of the genito-urinary system was 
awaiting the development of the X-ray, the cystoscope 
and the opaque media. Heroic and multilating operations 
were being done in the mouth, tongue, jaws and neck — 
, a field now almost entirely surrendered to radiotherapy, 
electro-therapy and the actual cautery. Truly will the 
surgeon continue falsely to prophesy that the bourne has 
been reached. 

But a large element of truth remains in Treves' valedic- 
tory, tho[ standardized surgery may be regarded in a 
different light. In medicine, as in industry, standardiza- 
tion is of great value. In surgery, it fends to a desirable 
simplification of technic and Utc scrapping of a multitude 
of minor variants of fundamental surgical methods, as 
for example, in inguinal hernia where more than one 
hundred and sixty named methods for radical cure have 
been prpposed. 

As elsewhere, surgical procedures on the colon and 
rectum are, in the main settled, the resection for neoplasm 
following well-defined lines and largely governed by the 
facts of blood supply, lymphatic drainage, the presence 
or absence of obstruction, infection or abscess-formation. 
In the surgery of the large bowel, and especially of the 
left colon, the recognition and treatment of obstruction 
are of paramount importance. Following the establish- 
ment of external or internal drainage — when necessary — 
the rehabilitation of the patient is taken care of by fluids, 
glucose, non-residue diet and transfusions. Peritoneal 
vaccination may be considered advisable and causes little 
discomfort or danger. At exploration, the decision is 
made as to the extent of the procedure and the method to 
be adopted — resection with immediate restoration of the 
continuity of the gut as in the classic Friedrich operation 
or the first stage of a clamp-resection of the type of Ran- 
kin-Mickulicz. No matter what the method employed, 
the principles of surgery of the large intestine remain — 
decompression, mobilization, scrupulous asepsis and re- 
section according to the vascular pattern. 

It is true, that surgery of the colon, dominated by 
“set operation”, offers an acceptable technic for the routine 
situation. Thus it approaches the professional's ideal: 
soundly based and practically fool-proof, entirely lacking 
in excitement, deceptively smooth and effortless. 

Adventure is lacking, but, as Stefansson said of adven- 
ture in another field, it is the hall-mark of the ignorant, 
the unprepared and the foolhardy. Yet what might be 
called "controlled adventure", the pioneering spirit of 
experimental surgery and the trial and error of the forma- 
tive days of our surgery-*-this spirit is to be extolled, this 
adventurous flexibility, the very stuff and substance of 
surgical progress. 


In illustration of the foregoing, two recent cases are 
offered. 



CASE 1~A white woman, .aged 37, refereed by Dr. D; A.-, 
Lehman, appeared with a "doubic-barrclicd" colostomy, sit- 
uated in the transverse colon. The pertinent facts were: 
laparotomy for removal of diseased adnexa seven years previ- 
ously, followed by increasing constipation necessitating the ■ 
constant use of laxatives and enemas. Two years previously.*, 
she gave herself an enema of very hot oil following which 
she had severe pelvic pain and long continued diarrhea which 
resisted medical treatment over a period of six months. A . 
surgeon then performed the colostomy which functioned well. . 
but too often. The constant attention to the colostomy dis- 
turbed the fastidious patient and. becoming more and more 
depressed, she determined on suicide if she could not have the, 
continuity of the colon reestablished. ■ ' 

Proctoscopic examination showed a complete strictun of the 
lower sigmoid. 

The risk and difficulty of surgery- were explained but the * 
patient insisted on operation. Accordingly, under spinal 
anesthesia, the abdomen was opened and, after considerable 
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, difficult)' , tlK stricturcd area could be seen, but u-as so 
den.sciy fixed that n w.as necessary to side-track it The 
■. . gut was divtded in a healthy area proximal to the stricture 
■ the caudad end closed, a rubber tube was passed into the tec- 
tum per ffntrrn and attached to the proximal end of the divided 

. sigmoid which was thus drawn the rectum through a 
longitudinal slit at the pentoneal reflection. Anastomosfs of 
t’mtf' rectum was then easily carried out. The 
* j colostomy were then anastomosed, the colostomy 

and the abdomen closed. Recovery was without incident. The 
srif curcd*^ c-'tpencnccd good health since and considers het- 



Thc dotted line shows where bowel was divided above the stricture 
and the lower end inverted 



The tube is fastened in the proximal of the bowel — a slit is made in 
the rectum — the tube is. passed into the rectum and recovered by the 
assistant at the anus — afterwards the proximal end of the bowel is 
sutured to the rectum and covered avith peritoneum 



Shows position of the bowel .tftcr the fin.il stage of the operation 



Shows the colostomy after closure, and the new anastomosis to obviate 
pressure on the closed end of the 'colostomy 

CASE 2 — A girl, aged 16. born with an imperfor.itc anus 
had a colostomy performed when she was one dav old. No 
attempt had been made to explore the site of the cnin. 

An incision was made posteriorly from the anus. liie cotevx 
was removed and exploration showed the anal lana! .ind ihe end 
of the rectum attached to the posterior vaginal wall, svith a 
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Shows position of the colostomy 


well-marked septem intervening. An unsuccessful attempt was 
made to anastomose the distal end of the bowel to the anal 
canal. A second operation showed that the distal end of the 
large gut was strictured above its dense attachment to the 
vagina. Accorilngly. it svas decided to clear the hollow of the 
sacrum and pack it with gauze. Then the colostomy was 





Anus 

Position of the colostomy open- 
ing after its attachment to the 
anus. 

completely separated from the abdominal wall and closed. The 
abdomen was then opened in the midline, the leaves of the 
pelvic meso-colon were divided, and the gut mobilized. The 
limbs of the pelvic loop svere sutured together and attaehed 
to the gauze packing, which on removal from below, brought 



Shows the colostomy separated 
from the abdominal svall. 


the loop into the hollow of the sacrum and the colostomy site - , 
into the region of the onus. Appendicostomy was done' ■' 
through a stab wound and the other abdominal wounds closed. 
The colostomy stoma svas now opened' and sutured into the ■ 
partially denuded anal canal. Convalescence svas smooth, the 
appendicostomy proved superfluous and. in the succeeding year, 
the girl gained twenty pounds in weight. 



Diagrammatic representation of the position of the bowel following 
the operation 

Surgery is not and cannot be stereotyped. With the 
best available preoperative study, unforeseen conditions 
will be encountered in the abdomen and the ability to cope . 
with emergency situations will earn large dividends. As 
has been wisely said. “The best surgeon is the one who 
brings his brains to the operating room". 
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sypTiilitic, lesions of tlic ctnus sre so uncommon 
f. as ,to be practically unknown. Recognition of the 
underlying cause of the rectal complaint' in' our patient led 
' to the institution of proper treatment. 

Harrison Cripps^ presented a clear description of what 
he considered to .be syphilkk ukcesdons of the anus: 
‘‘They arc often multiple, and there may be several fissure- 
like cracks existing between the anal folds, while the folds 
themselves have a whitish, slightly sodden appearance, the 
whole part being moistened by a thin, foetid secretion.” 
His description resembles very closely our conception of a 
mucous patch. He found that these lesions generally ap- 
pear in from three months to a year after the onset of 
infection. At the same time, . Cripps reported a case in 
which the condition paralleled that just described; cure 
was effected by anti-syphilitic treatment carried out for 
three weeks. 

; With regard to frequency of occurrence of tertiary syphi- 
lis of the anus, Sick^® found only one gumma of the anus 
in 11,826 cases of syphilis. There were thirteen anorectal 
syphilomas in 4,400 cases of tertiary syphilitic lesions de- 
scribed 'by_ Fournier-. Anorectal syphiloma, as described 
by Fournier, is included in the classifications of Hazen'*, 
Keyesh Gant®, and Yeomans'^®. On the other hand, both 
Lockliart-Mummery® and Tuttle^® stated that anorectal 
syphiloma is simply fibrosis of the tissues resulting from 
previous, nonsyphilitic ulceration. Pennington® stated his 
belief that all tertiary lesions of syphilis occurring in this 
region are confined to the rectum and are in the form of 
diffuse gummatous infiltration or its end result, stricture. 
Stokes®® mentioned only one case of gummatous infiltra- 
tion of the anus and rectum. It must not be forgotten that 
cracks and fissures or shallow ulcers with irregular borders 
do occur in the anus in cases of hcredosyphilis during the 
first few years of life. 

REPORT OF .CASE 

A white woman, aged fifty, came to this Clinic because 
; of rectal soreness, with "spotting" of blood. This had ex- 
, isted a number of years, which she believed to be ten. She had 
always considered that the symptoms were caused by hemoi- 
, . rhoids. The pain and bleeding had become much worse dur- 
ing the previous two years, so that each bowel movement had 
caused her great distress. . She had delayed coming to the Clinic 
for at least a year., because treatments given elsewhere on sev- 
eral occasions had. failed completely to afford her relief. The 
daily use of cathartics and numerous enemas had alleviated, in 

■ . ■ a rneasure., the severe discomfort of defecation, which always 

had been constant, never remittent. 

The patient had been married twelve years prior to her 
visit to die Clinic. Shortly .afterward, a profuse vaginal dis- 
charge had developed which had been followed by suppuration 
in Bartholin’s gland of one side. Careful questioning failed to 
reveal any history of the primary or secondary manifestations 
oi syphiHt A jcroloyic test for syphilis never had been made. 
Her family history was negative for. syphilis. She had been 
in a sanatorium for nine months following an attack of pleu- 
risy which had occurred. seventeen years ago. The diagnosis at 
the time had been' pulmonary tuberculosis. 'Roentgenograms of 
the lungs made in 1925 and. 1932. had given negative results. 
For the past six years she had had "sharp, stinging, spot 
pains" in varying parts of her thorax that had lasted less than 
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a minute. . These had occurred several times a day, or only 
once in three or four days. 

At examination, October 26. 1933, the pupils were fixed 
and- unequal. A neurologic examination was negative, as was 
examination of the ocular fundi. 

The anus , was found to be fissured at multiple points: the 
rectum aad stgntoref xpgeaccd normal. The Cerm "Sssaced" 
must not be confused with the term "fissure" as applied to an 
anal lesion. “Fissure" is used to designate a definite disease- 
entity. variously called anal fissure, painful ulcer of the anus. 
intractable ulcer of the anus, ' varicose ulcer of the anus, and 
so forth. 

Moderate anemia was present. The Kline test was 4-|-. the 
Kahn test 4-i-. the Hinton test positive, and the Kolmer test 
on the blood 44 V.S.P. There were 42 lymphocytes per 
cubic millimeter of spinal fluid, and the Nonne test was posi- 
tive. The protein content of the spinal fluid was 40 mg. pet 
100 c.c. The colloidal benzoin curve read 012, 103. 333, 
310, 000. and the Kolmer test on the spinal fluid was 44444 
V.S.P. 

A roentgenogram of the lungs was negative for pathology. 

A diagnosis of neurosyphilis of the tabetic type was made. 

Treatment, consisting of one injection of 0.4 gm. of 
arsphenamine each week for six weeks, and twelve injec- 
tions of iodobismitol, given at the rate of two per week, 
(dosage 1.5 C.C.), was begun one week after admission. 
Potassium iodide was given concurrently with the arsphe- 
namine and iodobismitol. 

Following this course of treatment, the proctoscopic 
examination was repeated. The original lesions had com- 
pletely disappeared, leaving reddened areas.. In view of 
the fact that local treatment had not been applied to the 
anus, this response was evidently due to the anti-syphilitic 
treatment. The patient stated that all soreness and bleed- 
ing had disappeared. She still used occasional doses of 
cascara. Seven weeks after admission the anus had en- 
tirely healed. The patient had no distress with defecation 
and had found that cathartics were no longer necessary. 


COMMENT 

The constant discomfort in this case was a significant 
point in the history. Hemorrhoids or anal fissure is char- 
acterized by an irregular course. The amount of inflam- 
mation subsides, and partial healing takes place-, accom- 
panied by temporary diminution in the severity of symp- 
toms. Then the process is lighted up again, with an exa- 
cerbation of all the attendant symptoms. 
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T he tuberculous lesion appears in the rectum in four 
forms: the ulcerative, the hyperplastic (fibrous), 
the miliary, and as an acute diffuse tuberculous enteritis. 
The ulcerative form is of the greatest clinical importance; 
the other forms arc of infrequent occurrence. Tuberculous 
ulcers in the intestine arc secondary to tuberculosis else- 
where;, the lungs arc the most common primary focus, 

' ■ Tuberculous enteritis is a frequent complication of ad- 
vanced pulmonary tuberculosis, as a study of our material 
shows. At the Chicago Municipal Tuberculosis Hospital 
-80 per cent of the patients dying of pulmonary tuber- 
culosis exhibit tuberculous enteritis. In one series of 
patients- at the Chicago Municipal Tuberculosis Hospital 
examined post-iiiortcm, 16.3' per cent had ulcers in the 
sigmoid and rectum. 

Three routes of spread of infection to the colon seem 
proved: (A) direct, from swallowed tubercle bacilli; 
(B) by retrograde lymphatic extension; (C) bematogen- 
, pus. There is adequate evidence for believing that direct 
infection from swallowed bacilli is a common cause of 
the ulceration in advanced tuberculosis. Viable, though 
attenuated, tubercle bacilli reach the ileocecal valve and 
have been demonstrated in early tuberculous lesions at 
that site: On the basis of autopsy observations at the 
Chicago Municipal Tuberculosis Hospital, retrograde lym- 
phatic infection is relatively infrequent. Miliary tuber- 
culosis :is rarely seen: it most frequently accompanies gen- 
eral miliary tuberculosis, whose primary origin is in the 
lung. 

SITE OF THE TUBERCULOUS COLON LESIONS 

Tuberculous ulceration of the intestine commonly be- 
gins in the neighborhood of the ileocccum. The incipient 
lesion is found in one of three places: on the ileac margin 
of the ileocecal valve, in the lymphoid tissue of the ileum, 
or at a point in the cecum at or near where the food cur- 
rents impinge on the mucosa. From this site the disease 
extends both upward and downward. It is worthy of 
note that solitary ulcer of the' sigmoid or rectum, described 
by, some writers as a common lesion, did not appear in 
our series. 

THE PROCTOSCOPIC DIAGNOSIS OF TUBERCULOUS 
ULCERS 

In ordinary practice prior to proctoscopic examination, 
particularly outside of an institution for the tuberculous, 
the differential diagnosis of a patient exhibiting clinically 
an ulcerative lesion of the bowel demands the considera- 
tion of amebic and bacilliary dysentery, chronic ulcerative 
colitis, tuberculous enteritis, advanced spastic colitis, and 
■neoplasm. 

. While multiple ulcers arc seen through the proctoscope, 
parasitic dysentery or chronic ulcerative colitis arc usually 
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first to be considered as etiologic agents. Wrongly, in the : 
past, tuberculosis has been of first consideration; Actually, • 
the diagnosis ordinarily lies between amebic ulceration ■ 
and chronic ulcerative colitis. Rarely, other uncommon ' . = 
forms of lesion have to be differentiated. As seen procto- ' 
scopically. tuberculous ulcers are uncommon in a patient 
who is able to be up and about. When real tuberculous , 
lesions arc present, the pulmonary disease is nearly always 
active and far advanced. Even in a patient affected with..;/ 
active pulmonary tuberculosis and simultaneously, a , non- - . 
tuberculous chronic ulcerative colitis (colitis gravis), the ,/ 
differential diagnosis should not be difficult as the procto- ... 
scopic appearance of the bowel is quite different in the two v 
diseases. . ■ 

In cases in which low colon ulceration is due to tuber-., ; 
culosis, the proctoscopic appearance is fairly characcetistic.« ■’ 
The ulcers arc moderately large; they vary from a few ' 
millimeters to several centimeters. Their outline is irreg- . 
ular and the edge is usually reddened, thickened and slight^ 
ly raised and often undermined a distance of a few milli- ’-; 
meters; the undercutting may be extensive. Commonly, 
the ulcer base is covered with a yellow pyogenic membrane : 
which is only slightly adherent and. on its being swabbed • ; 
away, tuberculous granulation tissue is revealed. The..,- 
granulations bleed easily but. when dry, appear finely '' 
nodular or pebbled. Typical lesions can usually be diag-.. .-; 
nosed tuberculous from their proctoscopic appearance . 
alone; the atypical forms present difficulty. Not all tuber-, 
culous ulcers exhibit all the characteristics just, mentioned;-. . ' 
healing ulcers, their bases covered with a clean gray mem-',’" 
branc, may be interspersed with the active lesions in, all ;. - 
stages of progress. The mucosa between the ulcers may,,'-; 
be edematous, often reddened and at times dry and '/ 
atrophic. It is generally normal except for vascular 
changes. Moderate diffuse redness is common: in some in-'/; 
stances areas paler than normal are interspersed with areas; 
redder than normal. This phenomenon gives a diffusely , 
mottled appearance to the bowel wall. The engorged 
mucosa itself docs not bleed when it is swabbed with a ;; 
cotton-tipped applicator but the fine venules .in it may, , • 
with a resultant line of oozing marking the vessel's couKC. 

In arrangement these vessels form branching (treelike) or / 
parallelogram (diamond-shaped) patterns in the miicosa, ; 
While at times such may be visible with any( type of acute 
or subacute colitis, they arc fairly constant in tuberculous-, 
colitis. They arc not visible in all cases. 

In the tuberculous lesion, loss of mobility of the botwl 
is not common. Mucosal ring stricture may occur at the ; 
site of a healed or healing ulcer, but tubular stricture;/, 
is rare. Diffuse contraction of the ampulla and dimmu; / 
tion in the size of the rectal valves . is rarely seen, unlike / 
the process in chronic ulcerative colitis. In tuberculosis the . , 
pathologic sequence is: hyperemia, edema,, follicular lym- ., 
phoid hyperplasia, ulceration, hemorrhage, perforation or . : 
healing. The disease progresses from above downward in ... 
the bowel. ' . , , ’; ■/ 
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FOREWORD 




THt editorial eonlribaiioiu puUUhed in Ihit Journal tepruetd • 
only the opinUtnt <J their writers. Such heinp the ease, this ■ 
Journal is in no troy responsible for editoriat expressions. 


P RIOR to the issuance of this Journal, there -has .hot 
been available on the Western Hemisphere a monthly 
publication exclusively devoted to the printing of authori- 
tative work in the broad fields of the djgestive system and 
of nutrition. Contributions upon such subjects have been 
scattered through a score of magazines and, usually, with- 
out purpose, order or sequence. The interested investiga- 
tor, clinician and general physician have found that it is a 
hopeless task adequately to keep familiar with so extensive 
and widely-dispersed a literature. 

Special journals have recorded the work of the experi- 
- mentor, the internist, the parasitologist, the surgeon, the. 

- anatomist, the neuropsychiatrist, the physiologic chemist, 
the pharmacologist and the dietitian. Few such highly 
specialized publications are available to the average man: 
eveii those with institutional connections experience diffi- 
, i.culty in finding time sufficient for as much as the mechani- 
cal perusal of a multitude of magazines in a correlated field. 

' When men equipped with special knowledge publish their 
, ' , contributions in journals devoted to miscellaneous but un- 
. . related topics, their theses lose much significance and force, 

; - ' are difficult to locate even shortly after appearance, arc lim- 
' ■ ited in respect to completeness and, all too often, their 
material is passe or irrelevant long before it is printed. 

, The American Journal of Digestive Diseases and Nutri- 

tion represents an earnest attemot to bring together in one 
place work performed by individuals who, previously, 
have been compelled to address physicians and experi- 
menters through a great number of independent and. often 
difficultly secured, publications. 

No light burden has been assumed. Incomplete though 
this Journal may be for some time, experience and cooper- 
ation, eventually, will permit approach to the goal set. 
This Journal is fortunately favored by the support of a 
distinguished, respected and geographically well distrib- 
uted Editorial Council. A Council of such character is 
sufficient proof of there being greater than ordinary inter- 
est in the Journal’s basic plan. It gives, assurance that a 
serious and persistent effort will be made to establish and 
maintain this publication in an authoritative position. 

It is hoped that the American Journal of Digestive Dis- 
eases and^ Nutrition yfiil czrxY a sincere appeal by its regu- 
lar publication of judiciously selected contributions from 
well known clinicians and investigators, by abstracts of the 
literature which are critical rather than mere statistical com- 
pilations, by book-reviews which appraise, as well as re- 
view, by informative and responsible editorials, by spe- 
, cially prepared summaries dealing accurately and impar- 
tially with new or debatable topics, by discussions of thcr- 
■ • . apeutic regimes which have been tested by daily applica- 

. tion, by authentic reports, of the proceedings of special 
,, societies and '.by. illustrative material technically of high 
; ' order.' • ■ - . . 

;.r , ■ to state that. the spirit, arid ^ 

.policy of, this Journal exclude from its -advertising pages all !. 
V;;.-, commercial products.which are not ethically above question" 
V . "s-V responsible manufacturers: -.. To business: 

:,’r, , c^u qualify," the; Amerrcan Jdurhal.,df Diges- 

. - tive Diseases and'.Nutrition assembles an audience composed,: 
- Of. progressive— yet critical.ahd exactirig-r^pfactitioriers and- 
^scientists. ,; Gaming favour with a. group of such character 


may prove difficult but, once secured, there, should Accrue';’ 
not only the satisfaction which .comes from contacts "with ; 
representative physicians, but also, adequate .material rer'i'; 
ward. .. . F. S. 

BOARD OF GASTROENTEROLOGY':^;; ^ 

Within recent years there has been such an excessive, in- 
flux of self-styled “specialists" into all the various fields;,,; 
of medicine and surgery, that both thc medical profusion,; ' 
and the public have become aware of the .necessity for some .T 
method of regulation of specialism. The 'ophthalmologists,; 
were the first to recognize this necessity, arid in 1915; they. : 
established the American Board of Ophthalmology, which. '. 
was incorporated with the object of conducting exariiiha-:; , 
tions and issuing certificates of qualification to practice;' 
ophthalmology to candidates who applied for pch a.rit- 
ing. Since that time over one thousand , practitioners have,;';.'; 
received certificates from this board and it has served, as a; , 
model for boards subsequently established for other sper 
cialties. three of which have been functioning .for two,,; ^ 
years or more, namely, the Board of Otolaryngolo^, es-. 
tablished in 1924; the Board of Obstetrics arid Gynecol-;. 
ogy, established in 1930, and the Board of Dermatology. 
and Syphilology, established in 1 93 2. ■ . ' 

Within the past two or three years ‘ other ;agencies ;;; 
stepped into the field of certification of specialishs. . "The ; 
New. York Academy of Medicine established a; plan; to ; 
grant fellowships in the various specialties represented ; by 
sections in the Academy to the existing fellows, who could 
qualify as specialists and to all new fellows, a-, fellowship, 
in the Academy hereafter being granted only to a qualified , 
specialist. The Medical Society of the State, of New Jer- 
sey began to work on a plan to certify specialist and tried-. ' 
to get the State to limit the practice of a specialty to those , 
recommended by the Society. State education boards in ' 
all parts of the country, universities and medical societies :, 
have all been active in this field, and in 1931 the House ' ;,: 
of Delegates of the American Medical Association, com- . . ' 
missioned its Council on Medical Education and Hospitals 
to study the problem, with a view to. having this Asso- 
ciation assume leadership and bririg order out of .chaos.'; ; 

Meanwhile most of the national groups, of. specialisB ,;. 
were organizing boards. The American Gastroenterologi:;' 
cal Association at, its annual meeting in May," 1933,;passed 
a resolution directing that the president should -appoint a .; 
committee of four to consider the formation, of , a , Bejard ; ' 
of Gastroenterology and. to report- at its next, meeting.- , 
Doctor Burrill B. Crohn, then president, appointed Docr .-, 
tors George Eusterman , (Chairman) ,.. George Morris •Pier- .,;-: 
sol, Harlow Brooks , and 'Walter G. Alvarez to serve on 
this Committee. Meanwhile there was .called a rrieetirig 
of those interested in rhe. subject of specialty certification,' ; 
and. on Sunday; June. 11, 1933. the ;day .jpreceding. the: ; 
.American Medical Association meeting, there i assembled , 
in Milwaukee representatives - of the Council ■ on :MMicak, , ; 
Education and - Hospitals of the. American Medical Assb:„ -, . 
ciation, American Association of Medicak Colleges, -Fed- : :;; 
. eration' of ; State . Licensure , Boards, arid National.- Exairi' ,;:; 
iriing/Boafdsf .^None of the rirem,bers;.of '.the Ariicricari ;..; 

. Gastroenterological ^Association , Committee .being .able to :;;,; 
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■ attend - this.' ^ was left to Doctor A. F. R. . 

Andresen* . of Srciolciyn, Chairman' of the Section -on 

'-jGastrcxntcrdogl' and Proctology to represent the Associa- 
.-. tion also. . The subject of regulation of specialists . 

. was discussed m a senes of papers by representatives of the 
-r national ;ofganizatiohs. , and in the evening a committee 
,on' which gastroenterology was again represented, met to 
.- discuss, the -. organization of an Advisory Council, which 
.; should consist of representatives of all the national organ- 
' izations interested in medical education and of all rccog- 
nized boards, this Council to coordinate the work of the 
Various existing specialty boards and to establish standards 
.for the organization of new ooards. Ac another meeting 
. in Sosion in October, lUrther plans were discussed, and 
this'/Advisory Council is to be' definitely established at a 
.-jnccting. in Chicago on February 11. 193*1. 

. . ; : On the day following the meeting of this group at 
:,Milwaukcc.‘ a -resolution was introduced at the meeting of 
the,, House of Delegates of the American Medical Associa- 
• tion .by , Doctor Kopetsky. .authorizing the Council on 
--Medical 'Education and Hospitals of the Association to 
. - cooperate in the formation of the Advisory Council of the 
, Specialty Boards, thus giving official recognition to the 
-■ boards approved by the Council. It is expected that cven- 
'..'tually only specialists certified by these bo.ards will be listed 
in the American Medical Association’s Directory. 

, -. During the Milwaukee Session, the Section on Gastro- 
■' ehterology and Proctology pa.sscd a Resolution empower- 
r ing its Chairman to appoint two Committees, each con- 
;. sisting.of three members, and representing respectively the 
. -specialties of gastroenterology and proctoiogy/which com- 
; mktees should cooper.ue with committees of tlie national 
. 'organizations, in their resp-ectivc fields in the formation of 
, National Examining Boards and whose members were to 
sen-e on .such boards when established. The gastroentcro- 
' logical committee consists of Doctors A. F. R. .rindreson 

■ (Chairman) ,' Henry L. Bockus and Frank Smithie.s. 

'Since last summer the two committees representing the 
American G,astTOcnicro!ogicaI Association and tlic Section 
have been. collaborating in the laying out of plans for the 
' • formation. of a Board, and at a meeting of the Council of 
the Amcri-can Gastroenterological Association on January 
, 21' in Philadelphia, a pi,m representing the objects and 

- activities of sneh a Board and the essential requirements 
•of applicants for certification was approved by the Council. 
.This plan must be approved by the Advisory Council of 
.. the Specialty Boards before further steps in the organiza- 

- tioa of the , American Board of Ga.stroentcrology can be 

■ taken. If approved it ivill he necessary for the American 
G?.stro?ntrioiogicaI Association, at its meeting in .May, to 

„ ; place its final stamp of approval on the plan, before the 
Board can become a reality, 

V',.;:; ; ■ Albert F. R. Akdresen, 

' ■ Brooklyn. N. Y. 

!eNDA^1EBIASIS IN THE UNITED STATES 

V ', ' Chicago’s experiences witlt an acute ^fiare-up_of chronic 
dr . '‘latent” endamebiasis. nation-v.'idc in distribution, 
/-have -■.Icfi. certain .impressions. Out of the mass of pro- 
fcssional 'and lay .statements and opinions some clcar-cut 
facts 'arc-evident to practicing physicians. 

. .V "Present facilities for travel do not admit of any hifeC' 
:tibas ot contagious disease being termed strictly tropical . 
No Ci Topics’ 'arc known. to infectious agents to -tvbom man 
,. -may, be ^ a, host.-. “Tropics" still is a word in its geo- 
' ^graphic sense; it is not. when one considers disease. Un- 
Tt jhmice.d transportation fac!!itic.s permit world-v-ide spread 
hr -'ailmencs probably rightly considered “tropical beiore 
the Spanish-Amcrican War. or the commercial dcvclop- 
,, :;,nrint;of Central America. Infection by Endamcba Hts- 
\ lolyticg is one of such .ailments. 


• Even when one estimates its incidence at but five per 
cent, in the. United States, infection by pathogenic enda- 
meba is more frequent than arc typhoid fever, diphtheria, 
pneumonia, diabetes, . Bright’s disease, heart valve disease! 
cancer of the alimentary tract and, probably, of tubercu- 
losis. Fortunately,- not more than one per cent of hosts 
experience the transformation of their “latent” endame- 
biasis into its acute or dysentery form. Hosves'er, it can- 
not be said that individuals affected with “latent” enda- 
mebiasis are in normal health. > 

With an outstandingly few exceptions, medical facul- 
ties, medical students and practitioners of medicine in gen- 
eral still consider endamebiasis as a “rare”, "tropic” af- 
fection. Despite a score of published articles issued by 
responsible observers — laboratory workers and clinicians 
——human protozoiasis finds scant time in medical-school 
curricula: students receive instruction in learning all sorts 
of laboratory methods, from isolation, staining and rec- 
ognition of pathogenic bacteria to performing delicate tests 
in serology, but, until the Fall of 1933. fe-w, indeed, 
were the students or their teachers, for that matter, who 
had even the most superficial knowledge of pathogenic 
protozoa or their effects upon hosts. When the Chicago 
"epidemic” appeared, it would be liberal to state that in 
that city there were a dozen individuals capable of achiev- . 
ing exact recognition of Endameba Histolytica or other 
intestinal protozoa. And Chicago was in a position very 
little different from that existing in other cities of the 
United States, especially cities north of Mason and Dixon’s 
Line. How could matters be otherwise when clinical 
protozology had been recognized or taught by but a half 
dozen medical schools in America? To faculty, graduates 
or students of medicine, the warnings of impending out- 
breaks of acute amebiasis meant little: most men either 
ridiculed the idea or to them the language which had been 
spoken was foreign. Hence, Chicago’s so-called ‘ ‘unpre- 
paredness” should not be Itcld against her: an experience 
similar to that of Chicago’s was — and is — possible in any 
large community of this country.. Undoubtedly, not alone 
in Chicago but in other northern cities, for years, spas- 
modic outbreaks of ctiologically “obscure dysentery” have 
been left unstudied by individuals familiar with patho- 
genic protozoiasis: unquestionably, many instances of 
acute endamebiasis have been diagnosed and treated as 
"intestinal tuberculosis”, “chronic, ulcerative colitis”, 
“bacillary dysentery” and even colon cancer or its compli- 
cations. 

Chicago’s “epidemic” of endamebiasis, grave though it 
may have been, has served a most useful purpose: it may 
mean the teaching of clinical protozoiasis in our medical 
schools by those competent to teach it; it may mean the 
clinical recognition of both “latent” and "acute” endame- 
biasis as entities; it should mean niore rigid inspection of 
“truck-farms”, of those engaged in such enterprises, of 
“garden truck” itself with respect to its being clean, of 
food-handlers (in a wide sense: all those coming into 
contact v.-ith food from farmer to salad-server in hotel, 
dining rooms) and of reducing in numbers the great army 
of “roughage feeders" who. in the present , circumstance, 
truly arc "manure-eaters”. 

From the conference of experts brought to Chicago, _ to 
advise and direct, much of value resulted. Especially im- 
portant to Chicago and to all large , American cities was 
tiic evidence furnished chat ancient plumbing is a signifi-, 
cant factor in the spread of protozoiasis and that much, 
even “modern” plumbing is not fool-proof to “cross cur- 
rents”. bye-paths, and overflows. 

While the experts, in council, emphasized these condi- 
tionc.* their observation was not an original one. When 
he was Commissioner of Health of Chicago, Dr. Arnold 
Kcgc> made an exhaustive investigation of the means by 
which impurities, chemka! bacterial, protozoal, etc., could 


AMEUICAN JotJftNAE OF DIGESTIVE DISEASES AND JSTJTUmON 


do harm in hospitals, hotels and homes. His researches 
are embodied jn the Annual Reports of the Department 
of Health, Chicago, 1926-30. His recommendations are 
clearly stated. There is no record that any of Dr, Kegel’s 
recommendations ever received official sanction, though, 
“in the trade”, it is well known that one firm which man- 
ufactures an extensive line of plumbing and equipment, 
expended close to One million dollars in investigation and 
in the construction of machinery for making “leak proof" 
sterilizers, toilets, bathtubs, etc. It would seem proper 
that the efforts of that firm be encouraged and that new 
ordinances be developed which make it impossible for hotel 
guests or citizens in their homes to be subjected to the 
' dangers accompanying water contamination. The dan- 
gers attendant to the “flood nuisance” in basements of 
hotels and dwellings likewise received investigation by Dr. 
Kegel and his associates in the Department of Health, Chi- 
cago. It is not of record that, in Chicago. Dr. Kegel's 
demonstrations and warnings ever were acted upon, al- 
though in other cities, they brought vigorous and practi- 
cal responses. 

Perhaps, now that Chicago has been held up before the 
nation as a city harboring and spreading a dangerous, and. 
as the lay press styles it, “filth" disease, partisan politics, 
graft and inefficiency will give way before the indignation 
of a citizenry which too long has been complaisant or 
ignorant. However, angry though Chicago’s citizens may 
be at their hygienic betrayal, it is doubtful if any' real 
action will come from those in authority until commercial 
and business houses see that the "epidemic” of amebic 
dysentery in Chicago actually is meaning a loss of mil- 
lions of dollars’ worth of business. When this fact has 
been recognized by commercial interests, then the howl 
which arises may arouse lethargic public officials to action. 
It’s the loss of dollars, not lives, which hurts. 

Hotels, rooming-houses, hospitals, homes in which there 
is old-fashioned plumbing — in structure and in plan — or 
where overflow of sewers permits flooding of basements or 
rooms in which food is stored should be closed by law. 
They should be kept closed until responsible investigators 
have certified that food is not stored where sewage back- 
flow can contaminate it with filth. Even if sewage is not 
a factor in fouling food, investigators, not alone competent 
technically but who have a keen sense of public justice, 
must prove that plumbing “leaks”, overflows and cross- 
flowage have been eliminated. It docs not suffice for pro- 
tecting citizens to show that food-handlers arc protozoic- 
ally "clean" if kitchens in which food is prepared and in 
which foul water has stood a foot deep, arc allowed still 
to prepare and serve meals. If it is shown that a hotel 
or rooming-house never can be made "infection-proof”, 
then, despite the possibilities of financial loss to owners or 
lessees, such hostelries must be closed. They should be 
kept closed, without fear or favor, until they are safe for 
human habitation. If they cannot be made safe, then they 
should be denied licence to do business. Human life should 
be held higher than financial gain. An example: six men, 
on important business, register at and remain constantly 
in a hostelry for about one week; they eat only food from 
the kitchens of that hotel: they drink only water supplied 
there. Outcome: within less than two months, five of the 
six men have died frpm acute amebic dysentery and its 
complications. Certainly, permitting such menace as that 
hotel to exist and remain in any community is licencing 
the right to kill or, if the menace is well known, of giving 
susceptible individuals — and who is not susceptible?—^ 
opportunities to commit suicide. . 

The Chicago outbreak likewise revealed the need for 
honest thinking, and for those responsible . for harboring ' 
foci from which pathogenic endamebiasis could arise, to 
appreciate that Health Officers are .public health .safeguards, 
not .riuisances :who can be cajoled ' into being "good , fel- 


lows'' and signing “O. K.” to slips certifying that a menace' < ■ 
to life has not existed or has been removed. The Public' ^ > 
Health Officers of. Chicago had no easy task to carry.-:.; 
through and had there not been exhibited grit and per- 
sistcnce by a determined Mayor and an energetic, never- ;'. ' 
quitting Chief of the Health Department, a lot of sloppy,;.' " 
work would have been done. It is to the everlasting credit : \ 
of the public officials of Chicago that favoritism, pplitical. 
influence and graft never interfered with, their work .Of , 
running down sources of infection and, by the exercise,, of 
power conferred by law, of cleaning up places despite ; 

efforts to embarrass them. One day. when the present 
excitement has passed, a dramatic story may -be written . , 
of the patient and skilled “detective work” carried out .. . ' 
before — in spite of clever attempts at deception — the main 
focus of cndamebic infection was discovered. It is a. , 
sleuthing yarn as filled with episodes as exciting as, are any . 
of those solved by Philo "Vance. Trite though ; is the , . , 
phrase, nevertheless it is a fact that “Truth is stranger than - 
fiction”! .T 

The public press bears a responsibility to. its readers. ■ 
The policy of “hush up” may be one which protects busi- , : 
ness interests, keeps open stores, permits full advertising 
columns and brings business offices out of the “red”;: ' 
but a sense of responsibility less selfish should be developed • 
and maintained by the daily press. “Copy”, relative to ' 
Chicago’s flare-up of amebic dysentery, should hot be. -r 
“killed" for out of town — nay, even “home”— -editions, 
or if not “killed” be so printed as to convey the impression 
that the "Chicago epidemic” is a "false alarm”. In the 
long run, particularly with a successful 1934 session of the 
"Century of Progress” in view, frankness, meeting, the 
situation squarely, assuming responsibility, telling widely , , 
just what has been done and will be done to make Chicago ' ^ 
a “safe” city, is the only policy justified by the nature of , 
amebic infection and its possible consequences. Such meth-' ,,, 
ods of procedure will do more to restore confidence iri. 
Chicago than will "cover up” tactics or the telling of half- 
truths: "You can’t fool ail of the people all of the time.’-’ ; 
If citizens of Chicago or people outside its limits do not .. ■. 
get true and complete facts from reading their newspapers, . 
the "grapevine” will convey them. In such circumstances;- 
uncertainty and lack pf confidence always will put on mat-, 
ters the worst possible construction. Moreover, the press 
of cities other than Chicago will do its part — from motives 
selfish or otherwise — towards keeping people away from 
"the infested city". A historic maxim long has guided 
honest, sportsmanlike Americans: "Tell the truth and- 
shame the devil.” Truth-telling is the only course capable , 
of restoring confidence. To call Chicago’s dilemma "an, 
act of God” is false; poor plumbing, filthy sewers, be- - 
fouled kitchens and food and the continuance of a folk-, , 
infecting business in the face of proved delinquencies, is 
not to be blamed on God whatever may be one’s religion, . , , 
creed or pliability of conscience! 

The Committee of Experts which rendered such signal 
and unbiased service to Chicago at its recent conference left 
no recommendation relative to combating the "latent 
endamebiasis which, at a conservative estimate, 'affects five 
per cent of the total adult population of the United States. 
This is regretted. 

ERADICATION OF AMEBIASIS; “ANTJ-AM^'BIC WEEKS" ' . 

If we, as physicians, particularly as guardians of .public 
health, .arc to prevent a greater than five per cent incidence 
of the infection, we must endeavor to exercise -such, con- .' 

- trol as will make, impossible the appearance of ‘amebic 
dysentery”; i. e.. the ‘‘acute” manifestations of chronic, ,, 

: "latent” amebiasis. . , , , ' . . ' 

' The modes of management of the' ‘‘acute” infection . ; 
have been' established fairly satisfactorily. Through , the . 
Bulletin compiled by Dr. Frank , Jirka; Commissioner of 
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■jjHcalth' .of/ illinqis,__much inf^ of practical value 

• has, beep 'made available to physicians generally, and par- 
; ficiilarly to Health Officers. Acute amebic dysentery al- 
: ’.ways calls attention to an abdominal upset and since phy- 
i.siciaris;. as well as laymen, now are acquainted v.dth the 
i possibilities of the affection being due to Endamcha His- 
. ;to/t/ffca proper diagnosis and treatment ought not to be de- 
layed .'When s'ymptoms are not characteristic or when 

; fresh stools, or cultures from them fail to reveal the proto- 
f .zoa. them if other ailments can be excluded, anti-amebic 
' therapy should be exhibited “on suspicion”. Not rarely, 

■ such, tfeatmeht. rapidly relieves signs and symptoms at- 
. tendant , upon what . was considered an ailment of obscure 

: etiology.' , 

A .Therapy in the “latent” or “carrier” stage of cndamc- 
.fbiaffs is bound to present difficulties: yet it should be in- 
. '.stituted if . the “acute” manifestations, with dysentery. 

, liver, abscess, peritonitis, colon perforation or fibrosis with 
,. varying grades of stricture or malformation, are to be 
aydided.' • 

• .' Manifestly, it is impossible to make accurate stool an- 

• alyses upon the entire population. Even “one stool” tests 
wTich. should a fluid stool be secured, might allow a 30 
per cent correct appraisal to be made, physically, could not 

■ be performed. 

: Therefore, it appears to this writer that, since it has 
been, established that infection by Endameba Histolytica 
.. .is widespread in the United States, local or even Federal 
, authorities might accomplish great good — prophylactic as 
well . as. therapeutic — by instituting, twice yearly, “anti- 
. amebic weeks”. This country has borne patiently so 
many useless — except to their commercial promoters — 
:‘'cat'anrapplc”, "plant-a-trec”, “buy-a-car”, etc., etc., 

■ “week’s”, that it's about time that “weeks” be established 
capable of resulting in real service to our citizens. 

During such “weeks” — preferably in Spring or Fall, 
.times at which conditions are most favorable to the devel- 
opment of “acute" endamebiasis — the entire population 
. should be given opportunity of taking anti-amebic reme- 
dies; A . routine form of therapy, suitable with_ regard 
. ages of subjects, could be devised and made public by a 
, committee of experts named by the Federal or by State 
.authorities. Potent, anti-amebic medicines are expensive, 

■ but if the central or state governments bought and dis- 
pensed them on a great scale, they need not cost prohibi- 

. tiye amounts. Physicians should be allowed to dispense 
these: remedies to private patients at the reduced cost: if 

• the patient is unable to pay for the medicines, then the 
central or the state governments should pay for them. Far 
more is such government expenditure justified than it is 

‘ , , for many projects now calling for vast sums. Untold 
improvement in the physical welfare of our nation's citi- 
,zehs would follow and the number of instances of amebic 
dysentery and its complications greatly would be reduced. 
Just as the regular, exhibition of quinine has, proved to be 
of great benefit in malaria-infested sections, so would be 
the .value, through the years, of pur entire population’s 
- guarding itself against a dread, acute disease by medication 
given periodically, during “anti-amebic weeks”. 

- , ; The procedure is practical. To the writer, no plan other 
than the one outlined seems possible if we arc to make a 
nation-wide attack upon a life-threatening and life-taking 
menace.' F. S. 

FAMILIAL INCIDENCE OF PEPTIC ULCER 

. ' . While certain American clinicians have been impressed 
by the observation that not infrequently more than one 
member of a . given family exhibits gastric , or duodenal 
ulcer, the native literature contains scant reference to the 

The Fsrajlisl Inctdcnct of Peptic Ulcer, Riecker. Herman J., Annals of. Internal 
Medicine. 1931. Dec. V. pp. 732-737. 


familial incidence of the affection. This is in rat'ncr 
niarkcd contrast to reference to the subject in continental 
literature. 

Riepker considers important Stewart's (England) ob- 
-servations that in view of the fact that the genera! peptic 
ulcer incidence in that country is estimated at 10 per cent 
of the total (adult?) population and that while approxi- 
mately 5 per cent of peptic ulcers “become cancerous”, yet 
16.87 per cent of Stewart’s cases of gastric, cancer arose 
from what had been considered non-malignant ulcers. It 
would appear that such observations arc weighty with re- 
gards the diagnosis and control of both affections. 

In Continental Europe, clinicians frequently have 
stressed the occurrence of peptic ulcer in family groups. 
Drcshficld noted it in six families: Huber records 30 in- 
stances; Czernccki. in mother, .son and three daughters: 
Plant in 22 per cent of 50 cases of ulcer; Spiegel states that 
in 121 patients, familial incidence could be traced in 26.4 
per cent and in the same group the cancer frequency was 
14.8 per cent; Menasci observed blood relationship in 26.7 
per cent of 71 patients: Zisa in 33.3 per cent. 

Riecker reviewed the clinical records of 942 instances of 
duodenal ulcer at the University of Michigan Hospital 
with the object, particularly, of determining the signifi- 
cance of familial occurrence. His tables appear to indicate 
such an etiological (?) factor in 124 of ulcer, cancer of the 
stomach or both (13 per cent). He calls to mind Spiegel 
and Bauer’s statistics which show that peptic ulcer is four 
times more common in “ulcer families” than it is in con- 
trol families and that gastric cancer is six times as preva- 
lent in peptic ulcer than in non-ulcer families. 

The Author offers the explanation that results recorded 
may be considered from two viewpoints . (1)-:— Cancer is 
inheritable as an organ-predisposition tendency or (2) — 
that cancer is “engrafted” on the site of ulcer arising in the 
stomach. Each of these approaches to a clearer conception , 
of the problem may be made of greater value if, in clinical 
histories, accurate data arc tabulated with respect familial 
incidence of peptic ulcer. However, control series, simi- 
larly should be analyzed. For, while the general impres- 
sion would appear to be that ulcer is a common occurrence 
in families, so arc other "diseases”, as gall-stones, rheu- 
matic fever, diabetes and cancer (not involving the stom- 
ach?) . While it is admitted that the etiology of peptic ulcer 
is not known (?), the conception of familial occurrence 
offers opportunity for studying such (predisposing?) fac- 
tors as environment, food, habits, constitutional type, the 
psychological “pattern” of patients — all of which have, at 
times, been advanced as having etiological importance. 

Rieckcr's study carries significant suggestions. His own 
statistics while not altogether “shot-proof”, would appear 
to have weight in supporting the doctrine in respect famil- 
ial incidence of peptic ulcer maintained by the late Prof. 
Aldred Scott Warthin (Annals of Internal Medicine, 
1931, IV -PP 681-696). However, Rieckcr’s report has 
so interspersed familial incidence of ulcer with that of can- 
cer, that it fails to leave the impression of facts from which 
definitely useful interpretations arc possible. Certainly, 
the premise that 942 duodenal ulcers arc being studied with 
respect to their giving information regarding the familial 
incidence, presumably of duodenal ulcer, soon is deserted 
for an extremely indefinite discussion dealing ivith gastric 
ulcer, gastric cancer, the relationship of each to the other, 
allergy, etiologic surmisings, etc., with little said about 
how fared the original enquiry upon duodenal ulcer. 

Rkcker is not alone in creating such confusion, as any- 
one will admit after reading the literature which be quotes. 
Certainly if we arc to get anywhere towards estimating 
with reasonable accuracy how commonly peptic ulcer af- 
fects given families, only data which arc comparable should 
be compared. American clinicians, too. must recognize 
that peptic ulcer as observed in their country is an ailment 
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far different from that observable in continental clinics— 
especially those of Germany, Austria and Scaiidinavia. 
There the affection is niore often gastric, is of a character- 
far more extensively destructive; is more frequently a rnul- 
T tiplc lesion and usually is accompanied by more serious 
complications than it is in the United States. , Due largely 
to these differences, continental surgeons have advocated — 
arid perform — ralmost complete gastrectomy in gastric ulcer 
management. In Europe, duodenal ulcer still is over- 
shadov'cd in diagnosis, in knowledge of its occurrence and 
pathology and in therapy by the more tremendously strik- 
■ ing and serious gastric lesion. 

The more frequent incidence of lues in Europe and the 
common practice of uiing alcoholic drinks from early life 
may result in circulatory and mucosal changes in the stom- 
ach to a degree not observed in America. Hence, peptic 
ulccr'jiot only appears more frequently there than here but, 
when once it arises, it is an affection not readily controlled 
. by dietetic and medicinal regimes. The extensive literature 
upon peptic ulcer — gastric or duodenal — demonstrates so 
many antagonisms and wholly inrcconcilable differences 


when the studies of various American and European writ- 
: ers are followed, that, long since, clinicians have given up 
as a hopelcsytask the attempt to reconcile them. ; Such atti- ' ; , 
tude would' appear warranted; Clearly, different. types of O f 
a like, but not identical, affection cannot be harmonized for - • . 
universal statistical, clinical, pathologic or therapeutic ac-O 
ceptancc. ' ' ■ , , _ F. S. V ' . — 

“ENQUIRIES AND REPLIES” . ^ y} 

As time goes on, provided there is a demand,, the dournal . / 
expects to establish and maintain a Department titled as 
above. , ' ■ ' - 

To some of our readers, help, might be given through — . 
a Bureau to which may be submitted problems in tech- . ' 
nique, diagnosis, therapy and allied. subjects. • . - 

An endeavor will be made to have answers given by . : 
authorities in the fields covered by the enquiries. . .The ■„ 
personnel of this Journal’s Editorial Council is assurance , 
that service of a high order will be available, ; . F. S.. ' ' 





th:s Journal is not responsible for the opinions, decisions or grouping expressed by reviekeers of books or pamphlets. 
For the guidance of readers, an attempt is made to indicate the relative ivorth of revieu'ed 'material. bv placing 
"stars' ic in connection iLith the reviews. The greater the number of "stars”, the more agreeably and ' importantly 

~ docs the book or pamphlet impress the reinewcr. 


• ‘Diseases of the Digestive Tract” by Atthur L! Bloomfield, 
AID., pp.. 644-739, .Aiusscr’s Internal Medicine, Lea and 
' , Fibigcr, Philadelphia. 1933. 

,, In conformity with the general plan of the. editor, the author of this 
section] has avoided the non-essential and dismissed the unusual and 
rare with but brief mention'. As a result he has presented, within less 
- than 1 00 pages, a very practical account of diseases and disorders of the 
digestive "tract. 


The diarrhoeas, both acute and chronic, arc svell described. Bar- 
gen’s work on ulcerative colitis is accorded the admiration it deserves, 
but his microorganism is not regarded as the sole, causal factor. Early 
operation in suspected instances 6f acute appendicitis is a safer program 
than expectant treatment. 

Although in cancer of the stomach and the colon all therapeutic 
endeavor is, in almost all cases, futile, a strong plea for early detection 
rightly is emphasized. 


The order of procedure is by organs, from above downwards. Acute 
tonsillitis is described invariably as a self-limited, specific infection by 
strept. hemolyticus (beta type of Brown), and this attitude is sup- 
ported by cultural, and human experimental investigation. Disbelief 
in the validity of focal, denial infection as a very substantial causal 
factor in systemic disease comes as a vigorous broadside to ■ an en- 
trenched American -assumption to the contrary: but, nevertheless, the 
eradication of such foci arc recommended on their own merits where 
proper indication’s exist. 

, .Iri classifying disorders of the stomach, the common symptoms of 
dyspepsia] such as fullness, epigastric pain, belching and nausea, arc 
grouped conveniently under the heading of indigestion, and this stands 
in a series with 6 other classes, all organic in nature. In a description 
of indigestion, it is emphasized that this symptom-group may depend 
upon lesions, cither extra- or intra-gastric, or upon nervous influences 
Without organic lesions. Distention of the walls of the gastro-intcstinal 
tube offers the only adequate stimulus whereby pain can be regularly 
produced.- , Physicians are more at sea in dealing with this clinical 
syndrome than in any other, department of medicine, since they tend 
dthet to minimize all cases of indigestion or to explain all cases on 
the basis. of gall-bladder disease, duodenal ulcer or chronic appendicitis. 
Perhaps few things arc more worth emphasizing; 

A good description of the histamine method of gastric analysis with 
fractional tests is given, along with standard graphs for evaluation of 
the results,- both regarding volume of secretion and degree of acidity. 
-While the author has elsewhere, even more than here, shown the limi- 
tations of what may be deduced from gastric analysis, he wisely refrains 
from discouraging the procedure since, unpleasant as it may be. to the 
. patient, many- clinicians have come to regard this information in all 
■ gastrointestinal cases, as valuable. 

Since the diagnosis of gastritis depends chiefly on the history of 
: irritating food or drink plus the finding of blood or mucus in the 
stomach contents, the entity is regarded as hanging by a very thin 
thread, especially from the pathological standpoint. 

The chapter on peptic ulcer emphasizes :the constitutional chatac- 
.'.teristics of the patients and minimizes the etiological role ,of focal 
infection. rThe point is well taken that two duties face the physician; 

. to rid the patient of his symptoms (which is frequently easy) and to 
promote healing of the ulcer (which is a difficult, often impossible, 
task) . ■ Rest and a bland diet ate the factors common to all beneficial 
regimes, and, mostly, ultra-radical diets and milk-and-powder schedules 
are to be discouraged. Docs the author permit tobacco? 

A very conservative chapter on ‘‘intestinal neuroses covers the 
, features of “intestinal indigestion”, irritable or spastic colon and mucus 
-colitis, in which the mental and emotional characters of the patient 
-ire well portrayed. Psychotherapy must frequently be invoked if any 
: success , is to be attained ■ in , those patients devoid of organic lesions. 
•Too niuch dieting, -as well as faddism of-all kinds, is berated. 


The Section, as a whole portrays, above all, a practical approach 
to a very wide and difficult field, and is one of particular value to the' 
student and general practitioner. It breathes a moderate, well-seasoned 
pessimism in general which, emanating from a keenly scientific and 
sham-hating mind, is attractive and, frankly, justifiable. Iconoclastic 
thought is valuable, well-considered conservatism is essential; fear- 
less expression of moderate nihilisms are . to be encouraged in the prac- 
tise of medicine. Nevertheless, progress also is made at times, by the 
opposite attitude of astigmatic liberalism in treatment. The lovable 
pragmatism of the general practitioner “who permits what works" 
has sometimes put us upon the track of valuable clues. To discourage 
in tore all practices which now seem to smack of faddism may be again 
to place us in the position of needless conservatism which, for many 
years, lost us the advantage of physiotherapy. 

Be.'i.umont S. Cornell. 


'^"Mystery, Magic and Medicine”, The Rise of Medicine from Super- 
stition to Science, by Howard W. Haggard, M.D.. Associate 
Professor of Applied Physiology, Yale University. Double- 
day, Doran fiJ Company, Inc., Pubs., Garden City, N. Y.. 
December, 1933. 

A neatly-bound, attractively-printed, enjoyably-illustratcd book, of 
size conveniently fitting into one’s coat-pocket, broadcast gratis — (and 
promiscuously) — by the House of Squibb, potent impressarios in the 
drug and chemical Guild, and dedicated by the author to the memory 
of Dr. E. R. Squibb, a pioneer in the advancement of scientific medi- 
cine — (and founder of the Squibb concern) — which accounts for 
practitioners, generally, receiving this book as a surprise in the morn- 
ing’s mail, usually tossed unopened, with a “damn all that advertising 
junk!” into the capacious office waste-basket. 

Trying strenuously to overcome the quite natural handicap of “look- 
ing a gift-horse in the mouth”, with respect honestly appraising the 
worth of “Mystery. Magic and Medicine", the reviewer thought tltat, 
until he arrived at the reproduction of Sofias’, 500 B. C. plaque, 
showing left-handed Achilles (a bit of a surprise!) doing a very ama- 
teurish job of bandaging the “ril-look-the-othcr-way-Pctrokles” 
wrenched elbow, (page 30). he would have to “thumbs down” the 
enterprise. For. to that point, the impression given was that Friend 
Haggard not alone was reincarnating a considerable lot of material 
previously printed in his. “Devils. Drugs and Doctors”, but had 
browsed in a verj’ inclusive fashion upon the pastures so richly culti- 
vated by Lieutenant Colonel Fielding Garrison in “An Introduction 
to the History of Medicine” — (has not the author mistitlcd the 
Colonel’s great book on p. 157?). However, even though, for the 
following hundred pages (give or take a few) Eli’s Associate Pro- 
fessor of Applied Physiology, often, indeed, dips deep his facile pen 
into Garrison’s ink-pot— nay, at times, crowds the eminent Medical 
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Corps’ Officer clear away from it — he redeems himself in satisfactory 
fashion; in fact, takes as'tay completely whatever onus he Is hearing 
in being the sponsor of a "gift-horse”. 

In exceptionally readable style, often racy, nsnally accurate, ahvays 
interesting, Dr. Haggard gives a sharp-etched picture of the halting, 
if generally forward, coune of medical art and science from Galen to 
Lord Lister. (And not placing out of focus, cither, the wise and 
plodding Dr. Squibb — an achievement wholly admirable both to Hag- 
gard and the House of Squibb, who apparently footed the bills for the 
issuance of the monograph: a no inconsiderable burden in these days 
of the tortured dollarl). 

It’s a good job. One would have to make a long search through 
the literature before he met a hundred, and rather small, pages con- 
taining so much history, so many facts, so numerous a personnel (the 
Author succeeds in giving each adequate elbow-room!), so nice a 
balance between the essential and the ephemeral and such an entertain- 
ing selection of pictures. Further, events, medical, in this country’s 
colonial and pre-civil war eras have been left not unrecorded; a fault 
all too common with historical writings about our profession. Custo- 
marily, while Auenbrugger. the Hunters, Morgagni, Jenner, Scmmel- 
weis. Bright. Laenncc, Stokes, Basedow, Bernard (giants, it is ad- 
mitted) loudly have been extolled by -many writers, America’s early 
physicians, whose handicaps were prodigious, Shippen. the Junior. 
Rush, Morgan, McDowell, Nathan Smith, Beaumont, Holmes. Halsted. 
Crawford Long. Jackson. Warren, have received scant recognition at 
home and, with the possible exception of Beaumont; even less abroad. 
Yet let it he recalled, our professional predecessors in the United States 
pioneered vaccination against small-pox, developed general anaesthesia, 
recognized and controlled infection consequent upon child-bearing, mas- 
tered the ravages of scurvy, rationalized the care of the insane, initiated 
abdominal surgery and made practical the science of antisepsis, coinci- 
dent with (often, indeed being original proponents) men of older 
civilizations, men who long have been placed upon pedestals by their 
admiring, yet scientifically ignorant and out-of-focus, countrymen. If 
Dr. Haggard has done nothing else by compiling his little book, he has 
placed American Medicine in the perspective in which, for mote than 
one hundred twenty-five years, welt it has merited. 

Coming to relatively modern times. Yale’s Physiologist applies him- 
self accurately and diligently enough, but events and individuals so 
recent as to be within the memory of most of us. of course, lack the 
awe and glamour of such as arose in years crowded with the vagaries 
of kings, popes and potentates, the panolpy of war. the deep stirring 
with religious fervor of the ignot,ant (if high-placed), the clash of 
dictators and of the dictated to. and the dramatic pronouncements of 
such fundamental discoveries as the blood’s circulation, the elemental 
anatomy and functions of the nervous system, vision of the first patho- 
genic bacteria, the invention of the stethcscope. the clinical application 
of the simple mechanics of percussion, the development of chemistry 
and the initial ventures into realms opened by major surgery. Without 
mystery and magic, medicine entered an age of commonplaccness: a 
time when a, man in a given position was expected to perform such 
acts as his occupation of that position implied. Although, the past 


half century has seen achievements which dwarf in their originality, 
scope and importance many of those about which lay . and medical his- 
torians are accustomed to rave, yet a full century will have to roll 
around before authors will be able to give them orderly grouping and., 
in writing of them and the men who made them possible^ to throw 
about their recitahs, the fascination and ’’mystery”-^in its prime, 
sense — which made "great” the days of Galen, Rhazes, Atbuthn'ot. 
Sydenham, Hunter, Parc, Parkinson. Basedow, Baillie,- Lacnnec, ^ 
Bright. 

Hence, the end-sections of Dr. Haggard’s book to the sophisticated 
reader seem "stale, fiat and unprofitable”. Yet, doubtless in them,' the 
layman may find episodes which pop out his eyes with wondri and 
admiration. Particularly, should non-mcdically trained folk be in- 
terested in the development to practical service of the X-ray, studies 
in infection and its combating, researches in the chemistry of vita- 
mins. the remarkable fields of endeavor opened by recognition of defi- 
ciency diseases (especially pernicious anemia, scurvy, beri-beri) and 
the success achieved in therapy from special, but neac-at-hand-diets,' 
the painstaking clforts to solve the secrets held within the ■ ductless , 
glands and the telling the story of that modern miracle. Banting (j 
Best’s gift of insulin to two million diabetics. Possibly, the knowl-. 
edge that his own Yale has contributed so insignificant a quota to the 
elucidation of some of the major advances cited, W'hile the rival "Can-, 
tabs” have wielded so potent an influence, is responsible for Dr. Hag- 
gard’s briefness in discussing the marvels of modem medicine.’ We 
would do no more than hint this: rather would we consider that the 
versatile Physiologist would have applied himself just as enthusias-- 
tically to reciting the accomplishments of the recent age and time," 
had he fqlt that sufficient flavor, as ripening by years brings, - could 
have permeated them. 

To those contemplating the study of medicine, to the group already 
deep in the toils of "getting through" medical colleges, to the , vast 
army of those possessing degrees in medicine (not necessarily those 
removed from institutions of instruction and the hails of great.hos- 
pitals, cither) , to a host of curious laymen and especially to the physt« 
cian who is starting on what gives promise of being an arduous and 
profitless consuUation-iiip and who wishes to slip into pocket or bag,' 
"something to read”, the reviewer suggests Dr. Haggard’s latest effort. 
And, it seems but the minimum of courtesy, indeed, when transmitting 
whatever bouquet is due the Author, to express, appreciation to. the. 
House of Squibb for sponsoring a book which not only serves as a’ 
tribute to its Founder but carries to thousands of physicians, quite 
reliably and readably, the story of a great profession, a profession with 
which Squibb’s commercial interests, for three quarters of a century, 
have been allied closely and, let it be recorded, honorably. 

Dr. Haggard’s book ends with a "glossaiy of proper names and 
medical terms’’, very informative but a bit of a hodge-podge. , Evi- 
dently this "glossary” is appended for the benefit of lay readers. If so, 
it could have been arranged more systematically and intelligently. . 

There is no formal index. This is to be regretted. Perhaps the 
Author intends the "glossary" to "pinch-hit" for the omitted index; 
Such arrangements rarely serve satisfactorily. ' 

Frank smithies. , 






OTE TO THE READER.- 

Of necessity, before the now 
famous Cane can perform his 
ancient purposes of being the 
medium through which arc re- 
flected the nature, forms, poli- 
cies, practices and distinctive ep- 
isodes — for even in our day 
such may be dramatic, epoch- 
making and' fascinating — of the 
modern life, medical, a brief re- 
view of his origin, position, 
quality and his cast of mind is 
demanded. Patience-trying, 
though such account may be, 
the Author trusts that, even- 
tually when the plan has un- 
folded, much of its present 
vagueness will have disappeared 
and experiences of an interesting 
and enjoyable character readily can be forecast. 


his own virtues and will find pleasure in detailing to the 
Author episodes in which they themselves occupied „a 
prominence not altogether eclipsed by that of the dis- 
tinguished traveller from England., .. 

"The active professional career of the original Gold- 
Headed Cane extended over a period of one hundred thirty, 
years. Born a few months after the flight and abdication 
of James II, and the accession of William and Maty, in'its 
youth it had the entree to the presence of Kings .and. 
Queens, and to the mansions of the greatest in the land; 
in its maturer years, it was carried by its successive owners 
to the meetings of the learned, to find a resting place, at 
last, surrounded by the portraits, the literary remains and 
the spirit of the great physicians of the past, in the College- 
of which they had been distinguished ornaments. There : 
it reposes: in the enjoyment of of (tin? cun? dignitate." 
(Peachey, 1923) . .. T 

A short time before the opening of the New College of 
Physicians in Pall Mall, East. Mrs. Baillie presented to 
that learned body the Gold-Headed Cane, which had been 
successively carried by Drs. RadcHffe, Mead, Askew, Pit- 
cairn and her own lamented husband. (1825). .. 

The Arms of these celebrated Physicians are engraved . 
on the head of the Cane and they form the Vignettes of-the 
five Chapters of the anonymously published 1‘aufobiog- , 
raphy”, titled "The Gold-Headed Cane”, which was is-, 
sued, 1827, by John Murray, at London. It was dedf-. 
rated to Lady Halford and the edition, so Mr. Murray . 
said, was limited to 1,500 copies. The “Editor” (and 
author) was William Macmichael, M.D.* 


Certainly, the remarkable chain of circumstances which 
made it possible for a Gold-Headed Cane, of unusual as- 
sociations, to leave the famed Library of The Royal 
College of Physicians, journey to America, there, again, 
to serve masters of eminence and to participate iii events 
far different from those common to his earlier career, 
would seem intriguing. 

Perhaps an occasional Reader ^yill enjoy a sense of relief 
in perusing lines not wholly scientific or laden with tales 
of human discomfort — in which recital the "human" is 
transformed into a "case”, identity lost, a number is 
affixed, he occupies a "card” and, henceforth, enters the 
musty realm of "literature”, to be tossed from one "bibli- 
ography" to another within the covers of existing, nay, 
even yet unborn, books and magazines. A few, too, there 
may be who will respect and honor this astonishingly 
transported Gold-Headed Cane as they were wont to do 
when fornier pilgrimages took them to the Library of 
the New College and when, at the sight of that venerable 
relic, the roar of London was gone, and in its^ stead, came 
delightful visions of an evening session of the scarlet-clad 
Fellows and the long-siilled voices of. Linacrc, Sydenham,’ 
Hunter,' Radcliffe. . Some" there, may be, -who will learn 
to love, this mysterious American Gold-Headed Cane for 


"The Gold-Headed Cane” has passed through five edi- 
tions (1827, 1828, 1884, 1915 and 1923)— the last,;. 


Wj)U3ia NUcmicbjcl waj educated at Christ Church, Oxford.' aad ia 1811, 
wj$ elected to eat of iht travelling FcUowihipi, front that UniTersiiy, , which were 
founded by ibc generous Dr. Rjdc1iRc~-Gfsi owner of the Gold-Headed Cane, In con-. 
pUance vthh the co-nditions of the Fellowship, Dr. Macmichael passed several years b - 
foreign travel, mostly in Greece. Turkey, Palettinc and Russia. In 1819, he sent to 
the Press an intereiitng account of a journey which he had made from* Moicow to ' 
Constantinople in 1817-18. On leitJbg in London. Dr, Macmichael . attracted the 
notice and soon sccutcd the patronage of Sir Henry Halford (later, a President of The 
College of Physician! succeeding Dr. Matthew BaUlie), who. when at the height of hit 
success, and when his duxtea at Court were the. most oaeroos, found It necciiary to - 
have in reserve some physician, on whoa be c<?uld implicitly rely, lo.act is'his tepte* 
sentativc: hts choice fell on Dr. Macmichael. who through Sit Henry'f infiutcce, was 
appointed, in rapid succession, Physician Extraordinary . to the King. Librarian to 'the 
King, in place of the very eminent Physician, Dr. Gooch, recently deceased, and bnally, ' 
in 1831, six years after the death of the last owner of the Gold-Headed Cane. Dr. 
Baillie, Physician in Ordinary to the King. ' ' 

Dr. Macmichael took a lively interest in all that concerned the College of Physicuoi 
and cooperated more actively than any other of the Fellows with the President (then. 
Sir Henry Halford, hU patron), in the exertions which were necessary to give eefar aad 
insure success to the evening meetings. It was doting the period of 1824-1829. wh«' 
Dr. Macmichael filled the Office of Registrar of tlie College, that, ^aconymoasly,'. ce 
compiled from the records of the Library and from his own recollections, the catmal 
which purported to be the Autobiography of The- GolJ.Headed Cane (1827). ’The 
scholarly ebaractet of these notes, the unique nature of bis observations upon historic 
occasions and celebrated personages, not necessarily of his “own*-' profession, his com- 
ments upon medical practice, its foibles and the scientific advancements -of neatly a ^ 
century and a half of London's development, brought ' Dr. Macmichacl's thesis .insuntiy 
to popularity. John Murray’s issue of 1.500 copies was, so eagerly sought tfcat.WJCfiiB 
'less than a year, labour began upon a second liOOO copies (1828).. > • 

Dr. Macmichael was fond of society and -was well qualified alike to enjoy and to 
embellish it. He had .travelled long and seen many cities and had observed the manners, 
of manymen.' In addition, he possessed’s large, stock of general information., nc was ■ 
'fertile in' various and amusing anecdote and , was wont • to mix ‘ with ease and grace m 
lively, and entertaining discourse, wiiboat making hie owe share in.Tr unduly promi- 
nent; -his cheerfulness, equanimity of temper and fais kindness of heart endeared mm to. 
a (acge-circle of devoted friends. ^ . : ■ . ' ' 

An attack, of, -paralysis, about, two. vears before . death, compiled Dr.. hUcralchael 
-to withdraw from active life. .He retired from Half-Moon Street to .'Maida Villa.- 
where he died in 1 839. "aged ‘fifty-five, (^iank. 3fd Edition "The Gold-Headed One'. 
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.'edited bv Gcorge.C. Peachey, London, is a riiost cbmprc-: 
■ hensive and complete book, with original . notes and beauti- 
,iul .illustrations. The 1884 edition of William Munk. 
'.M.D., F.S.A.. Fellow and, late Senior Censor of The 
Royal College of Physicians, however, should not.be neg- 
lected. by the curious. This , edition carries the autobio- 
;g^raph{cal musings of The Cane through the College Pre.si- 
. dcncics of such unique and outstanding physicians as Sir 
Henry Halford (Dr. Henry Vaughan) , Dr. John Ary ton 
Paris, eminent scientist and philosopher: Dr. Thomas 
,Mayo, metaphysician, classicist and practical psychiatrist, 
to the year 1 87 1 .. . ■ . ' . 

: Mayo was the last of a line of strong, individualistic 
and outstandingly successful . London physicians who 
were honoured by .election to the Presidency of the Royal 
Coilegc. Each of these men had, for a period of their 
careers, dominated London. But London itself was 
changing rapidly; in size arid population it becarric too 
huge for any one physician to attend its ills. With 
this expansion; a score of doctors shared what once had 
been almost the “eminent domain" of him upon whom 
Fortune had smiled. After 187L never again was the 
city to, witness so long and continuous a line of men to 
whom culture and learning had come as a birthright and to 
which qualities, scientific attainments, professional skill 
and participation in the dramatic events of the age. had 
contributed to their becoming giants, not alone in their 
profession, but in the history of the times. 


J-mn®’. EXPERIENCES OP 

“The Gold-Headed Cane” 

ANONYMOUS 

Some fifty years of confinement in the corner-closet of 
the Library of the New College of Physicians gave me 
ample time for reflection. During the. early years of this 
enforced retirement from active participation in the affairs 
of the great and the near-great — professional and lay — I 
experienced the restlessness and discontent which would 
be expected of one who; even if only passively, had played 
a part in so many dramatic scenes and on so numerous im- 
portant occasions. Surely the reader can realize that such 
idleness was a soul-trying experience and so it proved to 
be, until I developed a certain philosophic calmness and 
detachment of mind wherein I could reconsider in perspec- 
tive the peculiar characteristics of my several masters and 
the interplay of events and forces which had so influenced 
affairs, medical, during the one hundred thirty-seven years 
of what I (not without some degree of personal pride) 
considered “my practice”. Cradually, this solitude of older 
age, and its opportunities, for retrospection became a rou- 
tine which I prized and cherished : a situation which, when 
I had observed it in elderly men during my young and 
very active years. I was unable to understand — indeed, for- 
merly the inactivity of the “ancients" was to me a source 
-Of wonder, if not of pity mixed with a' bit of scorn. At 
that early period I failed to realize that the late years of 
life may be pleasantly, contemplative and that those men, 
who through physical, incapacitation qr on account of the 
weariness consequent upon the strenuous efforts of their 
careers, verily arc entitled to enjoy hours of peaceful 
rumination upon events which have led them to high place 
or to particular distinction. 


_ Thus. gmduaII>L my;days became so thoroughly occu- 
pied 'vith living again the. stirring epispdes through which 
I accompanied my late masters, the eminent Drs. Rad- 
diffe. Mead, Askew,. Pitcairn and Matthew Baillie, that 
what previously I had considered the gloom of my pres- 
ent abode, became an atmosphere richly peopled with those 
distinguished personages with whom I had been associated. 
.Indeed, so pleasant became the hours, of solitude and 
-reminiscence, that the affairs of the Library intruded 
nowise upon rriy contentment. Naturally, noises and 
voices in the hall adjacent to my cozy corner-closet, not 
infrequently reached me, but only at rare intervals was I 
aware of their significance. Such occasions arose when, 
on special meetings of The College, a favoured few were 
led to my abode and with evident pride — ^in which, so 
illustrious had been my career, I, too, shared: at these 
times, my satisfaction must have been evident by the 
increased lustre assumed by my famous golden head and 
the brilliant polish of my hard-wood staff — the Custodian 
displayed me to groups of scarlet-clad Fellows. Alas, I 
regretted often, that the courtesy and the proper demeanor 
which my years of contact with the noblest and proudest 
in the land, prevented my correcting or supplementing the 
accounts of my history which the obliging, though fre- 
quently not overly erudite. Custodian repeated. As years 
passed, not alone did, what to*me had been experiences of 
the greatest moment and of the happiest flavour, escape 
recognition by succeeding Custodians but, sad to relate, 
the very language in which important episodes in my 
career were described degenerated from the stately and ele- 
gant conversation of my active days to inconsequential 
loquaciousness. Indeed, at times, I became somewhat sus- 
picious that, interested though the scarlet-robed Fellows 
might be in my former masters and our historic associa- 
tions, certain Custodians, overly impressed with the glam- 
our of their official rating, began to regard presenting me 
to their betters as a wearisome task. Perhaps this attitude 
was responsible for the circumstance that as the years 
passed, less frequently was my closet-door opened and, 
hence, but rarely did I come forth into the dimmed light 
of the now much-changed College Library. 

These far-separated releases from my closet impressed 
upon me, however, that not alone had there been a change 
in the quality of Custodians from the year of 1825, but 
the entire physical aspect of the Library constantly was 
metamorphosing. When, with tears of genuine affection, 
the charming Lady of my last Master, Dr. Baillie, had 
entrusted my future to the Covernors of the College of 
Physicians, the Library Hall — spacious and splendid 
though it were — in truth was the ideal meeting place of 
scholarly men: men who loved to handle the huge, 
shredded, calf-bound tomes, flutter through the pages of 
musty manuscripts, writ -by pens long at rest, and linger 
— and I must confess, often doze — at ease before the 
smoke-dimmed portraits which in massive frames adorned 
the walls of that noble hall. 

The fleeting years brought strange differences. Not 
alone did the Library become peopled with a more numer- 
ous group of physicians — many, if I could be relied upon 
to cstiinatc from my career among the elite of the pro- 
fession. who exhibited beyond question intellectual and 
scholarly qualities — a group less leisurely and meditative, 
rarely gathering before , a sculptured head or about an 
ancient scroll in erudite discussion, or speaking the Latin 
tongue with case and preciseness. Haste and even dis- 
courtesy seemed more and more to characterize the visitors 
to the Library: oft was I shocked and pained to note \vith 
what irreverence certain prized possessions of the Institu- 
tion were handled: folios and manuscripts which bore the 
imprint of famous houses and recorded observations which 
in my day had thundered through the scientific world and 
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, ^ provokcd flamc-ho't Siscussion nqt alone amongthe disci--- 

pies of Aesculapius 'but among enlightened. lay;iTien' . even- 

up to the Throne itself; But seldom did.a’visitor appear 
to. whom the significance of bur epoch-making, books was 
: . evident. Such an one' was a welcome sight to me on the 
. rare occasions when it; was possible for me to see him; one 
, ' bid servitor whose Wrinkled skin matched the parchment 
of the ancient folios and upon' whose spare, bent frame 
hung coat and pantaloons shiny with .years anti loose as 
molly-bags, . grev/ bright-eyed . to such a visitor, became 
' , nigh three inches taller in stature and changed his scraping 
steps almost actually to walking, when opportunity arose 
to fetch and display such treasure as our De contagionibus. 

. ' ..the masterpiece of the celebrated Fracastoro. Quict- 

'• voiced and modest, time-giving and gentle — and, I must 
'confess, all too often most thriftily-clad — were these 
whom quickly we came to recognize as scholars of distinc- . 

, • , tion. So few they were, however, that in the darkness of 

■ , . my musty closet, I wondered if it were wise even to main- 
; b /tain magnificent College’ Library at such vast expense 

^ and .again, how came it that these few true scholars fared 
, so poorly in the- distribution of worldly goods. A sad 
’ , contrast they were to those red-faced, harsh-voiced, 

■ bustling colleagues; garbed by London’s most expensive 
. . ; tailors, , shining with watch-chains and rings of heaviest 

■ ; gold and always accompanied by some meek and servile 

person ^vhbsc. office appeared to be to read, abstract and 
compile the knowledge .which, later, of my very self, I 
have heard declaimed' in far-reaching voice, at assemblages 

- • of the College, by the arrogant gold-gatherer. And. need 

, , I add, .that on such occasions, the hours of labour devoted 

by. the essayist’s self-effacing secretary never Vvcrc spoken 
7;° the ■assemblage of modern Fellows of the College, 

. such pirating of the studiousness and of the brain of an- 
other appeared to excite no comment, if I may except the 
occasional side glances and whispered remarks of several 
A . of those whom, upon close scrutiny, I recognized beneath 
, ... their- scarlet robes as men who, in the Library, we listed 
-as our small group of scholarly men. 

' Something ; akin to heart-sickness affected me at such 

- experiences and on more than one occasion, I found myself 
wishing that the good Widow Baillic had restrained her 

■ impulse to perpetuate the memory of her distinguished 
, ' husband, Dr.-Matthew, by bestowing me into the care of 
the- College — there to remain, at case, to be sure, but 
, , - dulled by confinement and inactivity — and bad allowed 
; ; .hie to pass on to other worlds in the firm hand-clasp of 

■ . : my last inaster when he was borne in solemn state and 
, reverent silence to his grave. 

.However, difficult it may be to convince to the con- 
trary the peruser of these random autobiographical notes, 
Lmust confess that my, more than a half-century of scclu- 
,sion in the dusty corncr-clo.set of Library Hall drifted 
, . by sp evenly and peacefully that the particular, stamp of 

. any individual year left no great impress upon my recollec- 
tion. In truth, so fetv were the adventures experienced 
that such as came to me stand out in sharp etched pattern. 

It was an abominably hot morning in the: month of 
August of the year 1875, when the quiet and gentle 
rhythm of my life suffered one of its most memorable— 

' ’ and; for a brief interval, actually soul-racking — interrup- 
tions. So humid bad been the atmosphere of the previous 
day that, before abandoning his labours, I obsen'cd that 
my Custodian neglected locking thc_ door of my abode, nay. 
actually departed the Library leaving it ajar a fraction of 
an inch. Grateful as I was for this somewhat unexpected 
kindness 'U'hich most certainly assured me that the hours'. 

. of night wpuld not be so close and breathless .as I had. 

; anticipated, none the less, I could'ncf .but help pondering 
over so unprecedented art action. Never siiicc. I had been’. 

; . placed in my cabinet bad some .worthy failed scrupulousl'y, . 


to yi.sit.mc at the day's end. to.makc certain' of my presence 
. — perhaps, .wdth kindly intent, alter , the position in 'which . 

I had stood stiffly throughout the long .hour's — and, 
finally, dose carefully the door and make fast the lock., . ^ 
Little imagination' is requisite to make. definite the rcaliza- ' 
tion that, to me, the many thousands of . times at .which 
my door became locked emphasized the close of day aiid' 
that, for a considerable period,' rny reveries, hb longer; ; 
would be interrupted by my. exhibition to the occasional ’ 
curious or the actually serious-minded visitor. Strange 
though was the feeling of being left for. the, night in-.my- . 
unlocked corner-closet, with w'hat dangers, attendant - " 
thereon Icfr'to speculation, yet I could but feel most kindly.' 
to my Custodian for his thoughtfulness in so leaving. me . , 
that it was possible freely to breathe deeply the svVect eve-. 
ning air; for in truth, he appeared a soriiewhat surly fcL .• 
low. one in whom such act of consideration, might.not .bL 
expected. Therefore, it was with satisfaction that I passed , 
towards the hour of slumber, deeply regretting the, hastily-.- ' 
formed impression that my Custodian was lacking bowels. .: 
of compassion and reflecting how oft it may be in life that : 
wc hastily condemn those to whom nature has failed, to be 
choice of a pleasing visage or gentle manner. Before Iaps-1 - 
ing into sleep, my resolve had been that never again would v' 
I permit the external appearance or the unanalyzed.actions'-. ■ 
of an individual at once to condemn him to my disfavour/, 

. With this pardonable interruption and justification 'of ; 
the seeming neglect or perhaps the studious thoughtfulness /-■ 
of my Custodian, let me once more return to the exciting 
events of the before-mentioned stifling-hot morning of : 
August in the year 1875. Then it was that, unwarned,.,;. 
I was aroused from my somewhat restless slccp. by the ;, 
sudden opening of my abode. Such intrusion upon-my s- ■; 
privacy seemed most reprehensible and inconsiderate .when,' 
as the door swung wide, I observed that the hour was of ,■ 
uncommon carlincss. These unusual events compelled the 
but to sense happenings of the greatest import. -Fot,' 'as .' ■ 
my eyes grew wide, I observed that the day \yas sb-young . . . 
that the sun still sent his nearly level beams through, the; 
lofty %vindows of our Library, casting over the floors and/,; - 
cases most curious and intricate shadow-patterns, Such,' 
being the hour, it became, at once, evident that .no person ,. 
of quality or erudition could be abroad to interest hiriisclf',. 
in my concerns. For, indeed, in that historic age, physi- 
cians, scientists and the distinguished of the laity-r-pcople /. 
of the class with whom it was customary for mc .to assQ- . ; 
elate — rose but rarely before the hour of noon, albeit, in - 
the case of physicians, emergencies of much portent should , 
drasv them from their luxurious couches. Although , '\ 
not all of my late Masters were of the fibre of Dr. Rad-.’^ 'V', 
cliffc,. who esteemed it of the greatest pleasure to-be one v,/ 
of a convivial and, as history has shown, noted company 
w'bich gathered early and remained, often in truth, dis;. .,.;, 
trcssingly late in the Old Room at the Mitre .Tayecn in 
Fleet Street, yet, even the scholarly Dr. Mcad -and-tbc ai-, . ' ; 
most oriental-minded and circumstanced Askew wcfe.Wont ; 
to sit in learned discourse and argumentation ; with /men , 
of similar qualities until the small hours, of morning. ' It ;/ 
was. and 1 doubt not still Is, the cbnvcnichcc_ of those. 
placed high in life, to find that the day’s greatest joys begin 
. when quiet descends upon the earth and. Luna's .sib'ery^,.', / 
beams conduce cither to jovial companionship' or the com- / . ’. 
munion of kindred spirits in intellectual exercises. y 

Consequently, when my- closef-doof was opened. so.- V: 
. near to daw'n upon that particular . August morning 
the creaking of its hinges resounded painfully .and loudly 
-throughout the solemn silence of the Library. . 
tokened 'an occasion not connected with the affairs of the ; 
-College ' or its . Fellows,- so, . few of ‘whoin . ebuid .yet .he . y ;/ 
free from Morpheus’ , arms and surely, not attendant .at the. . 
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W3S I left to niy ov/n surmises^ the- 
barsli hand of ' dmgy. smockrgatbed person seized upon 
'mc-roughly. So roughly and suddenly roused from rest, 
at first . I must , confess, though much as my life had ac- 
customed me to the facing of strange situations, I quivered 
(I; trust not noticeably so) throughout mv very length: 
but not from fear I would have it understood. Oft in- 
deed. in my younger days, in emergency, I had served even 
so hazardous a purpose as a foil to the keen-edged rapier 
qf somc of, England’s (aye. and those of France!) most 
. skilled ;and vicious fencers. It came quickly to my yet 
'incoinpietely functioning senses, that a dastardly, malicious 
. dr cHpiditous theft was about to be perpetrated. Whether 
;.for^t^ of the worldly value of my well-known and 
. ' famous, head of bullion-fine gold or to satisfy the crazed 
'- and selfish ambition or desire of an unbalanced mind, the • 

- .College was about to lose one of its rarest and most 
V,: cherished possessions’. 

. , IsWdlcss it was to sound an alarm; the Library was 

•.( solitary as. a moon-dark grave-yard. Not for hours would 
( (it be, peopled vdth its throng of ancient servitors or Cus- 
. todians: of those who laboriously compiled our catalogues, 

: copied excerpts from multi-laiiguagcd tomes, set straight 
. the rows of massive, volumes, worked with slow and pains- 
- . taking effort (oft in pride and lovable adoration) at bind- 
ings, pricelcssly fine and individual, or laid, snugly under 

■ glass.', the newly-bought and vividly-coloured maps and 
: . manuscripts. From bur few, but stout, Custodians and 

biisbcl-mcn. I could expect no help; later than ever did 
k^hey now appear, for within recent years, a sort of lower- 
class guild or union had been devised whereby, no longer 
; could an honest fellow work through lengthy hours or 
; .with a natural, sterling vigor, but come he must and go 
. he- must and labour only this way and that, were he to 
retain his wage and place tvith those fellows of his' kind. 

: Although, to me. the present situation appeared so preg- 
.nant with po.ssibiIities, catastrophic both with respect to 
myself and. doubtless; (and this I say not in egotistic 
... smugness), even more so to the College and its Fellows 
. dnd Noble Patrons, through my mind it passed quickly 
and impressively, how grateful and reassuring, at the par- 
\ ; licular moment, would be the presence of those stout lads 
who, in former days were wont to commence their tasks 

- by the light of massive, waxen dips! ■ 

■- Alas, , my fate seemed sealed. Too soon, indeed, I 
. .should experience the exquisite anguish consequent upon 
the violent wrenching of my celebrated and gleaming head 
froin its well-tried and universally honoured staff. The 
mighty heat and the acrid fumes of the demoniacal smcl- 
. tcr’s cauldron seemed, already, to. torture and to suffocate 
. me. Shapeless in, solid mass, Tcould envision my golden 
'head, and in that formless lump of metal, -lost were the 
, , proud arms of Radcliffe, Mead, Askew, Pitcairn and Bajllie 
.which, .so recently,, in delicate tracery, had added distinc- 
.- lion and merit to my already-illustrious and serviceable 
\ caput: Modest and retiring though . I am by nature and 
from long association %yith the noble, elegant and learned, 
in the present circumstances, I could but realize and regret 

■ that with the demolition -vvliich to me appeared so im- 
minent, ! there would pass from the realms of science, cul- 
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turc, art, nay, even history, something wholly irreplace- 
able,just as, in truth, had it so occurred when each of my 
five late, distinguished Masters had departed this earth. 

Then, difficult though I find it to explain to you, the 
confidant of these memoirs, then it was there came a 
strange and sudden calm: a peaceful; philosophic resigna- 
tion which lessened the tightness of my thorax, gave 
respite to my racing pulses and eased the throbbing and 
the calor of my temples. Despair arid the chokirig fear 
which had clutched my throat, starved my lungs and sure- 
ly must have dyed my face. with an apoplexy-threatening 
cyanosis, were no longer mine. Instead, I experienced the 
advent of a comforting quietude of soul in which I re- 
joiced immensely. For it seemed a satisfaction, close akin, 
to that which oft I had envied when I learned of how some . 
legendary hero or a noble warrior of our own turbulent 
times, leading a mad but gallant band, had, perished while 
gaily scenting a flower, or ignored the fatal blow, to set 
astride the fastest horse a boyish page that he alone might 
escape the universal extinction! Such degree of pious 
happiness, as I now possessed, must have been the strength 
of martyrs old, who, when the unjust axe of arrogance . 
and hate, high were poised, enjoyed the hasting seconds' 
interval between this life and future mysteries, with treas- 
ured phrase of Plato and of Aristotle!- Such joy at dis- 
solution's threshold, could but explain how; knightly, men 
crossed it, smiling, as to them an ancient ballad came, 
melodious with love’s sweet nothings! 

How greatly more in tunc with my gentle birth and 
orderly years of noble association was this changed atti- 
tude! I could but condemn myself for what previously 
seemed a varlet-likc demoralization in the presence of 
impending annihilation. Of course, some small degree of 
grace' might be assumed since when, roughly, I had been' 
snatched from my snug abode, my senses,- still, were 
numbed by drowsiness and a mind, commonly alert and 
not untried for resoluteness and with some reputation for 
courage, not yet fully comprehended the emergency’s de- 
tails. Be as it may, the present consolation suffused my 
frontal lobes — the centre in which, the late distinguished 
Dr. Thomas Mayo bad proved conclusively at a memor- 
able session of the College, lie all the attributes of reason, 
courage and control. 

To struggle with my lowly-born and knavish captor, 
in truth, was not for one of my quality; for when, did 
one of station high as mine engage in rowdy scufflirigs? 
Cuffs to his ears or well-deserved whacks across his smock- 
clad shoulders — a punishment earned, though in admin- 
istering it my dignity seriously would have been imperiled 
— were out of question. So firmly was my Golden Head 
gripped by the calloused hand, that, deep may have been 
my anger and strong the impulse and desire, defence or 
resistance was impossible. 

With scant consideration, I was -taken from my abode 
and. with steps far more leisurely than would be expected 
in one whose purpose were to steal from out the Library 
so famed a relic as years and associations had combined 
to make me, this early morning kidnaper crossed the wide 
expanse of the stilled and lofty Hall. 


(To Be Continued) 
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■' of Ihe \ 

AMERICAN GASTRQ-ENTEROLOGICAL ASSOCIATION 


P31ESIDENT 

DR. JOHK BRYANT, Botton 
FIRST VICE-PRESIDENT 
DR. B, B. VINCENT LYON, Phiteittpbia 
SECOND VICE-PRESIDENT 
, DR. NOBLE WILET JONES, Poefleni. Ort. 
TREASURER 

DR. A, H. AARON, Baffolo 
RECORDER 

- DR. SARA M. JORDON, Boifon 


SECRETARY 

DR. RUSSELL S. BOLES 
RittmhoaifPftxa ‘ 
Phitoditphia 


PROGRAM 


' MEMBERS OP THE COUNCn.' 

DR- LUDWIG KAST, Htul YorR V 
DR. CLEMENT R. JOHES. Pittibtir,/!. , 

DR. BURMLL B. CROmi. Nta York 

COMMITTEE ON ADMISSIONS AND ETHICS 
DR. GEORGE B. EUSTERMAN.' Rochutn, Minn. 

DR. JOHN L-'KANTOR- M.iu Yocli , -I '' 
• DR. FrjiNK D. GORHAM. St. Loui'l 


MONDAY. APRIL 30, 1934 
SESSimi S‘.-ES‘ A. M. 
Haul Trayniorc. Atlantic City 


PRESIDENTIAL ADDRESS 
: DR. JOHN BRYANT. Boston. Mass. 


, ' In Mcmoriam 

: ' , dr; .THOMAS W; GRAYSON by DR. CLEMENT R. JONES 
' DR. F..H. BAETJER by DR. THOMAS R. BROWN 

, 1 . "The Humoral Factor Producing Gastric Inhibition 
'v;^ Following Carbohydrate Ingestion." 

Dr. J, P, Quigley, Cleveland, Ohio. 

2. "Inflammatory Lesions of the Small Intestines.” 

Dr. Phil Brown, Rochester, Minn. 

3. "The Relationship of the Gastro-Intestin^l Tract 

and Diet to the Deficiency Diseases." 

Dr. Maurice B. Strauss (by invitation), Boston, 
Mass. 

4. "Cincophen Poisoning.” 

Dr. Leon Bloch, Chicago, 111. 

5. "Gastro-Intesfinal Factors as a Part of the Metabolic 

Causation of Arthritis." 

; Dr. Ralph Pemberton (by invitation), Philadel- 

phia, Pa. 


I2.-00P. M. 

THE ALVAREZ LECTURE 

Founded in 1929 by Dr. Frank Smithies 
Lecturer to Be Announced Later 


Adjournment for Luncheon, 1 :00 P. M. to 2:00 P. M. 
2:00 P. M. 

6. "Pancreatitis — ^Diagnosis and Treatment," 

Dr. V. C. Rowland, Cleveland, Ohio. 


9. "Gastric and Pancreatic Enzymes." , ■ ' 

A Report of the Enzyme Committee by . . 

Dr. A. H. Aaron (Chairman), Buffalo, N. Y. 

Dr. H. L. Bockus, Philadelphia, Pa. ■ 

Dr. A. C. Ivy, Chicago, III, ; . , 

10. "The Bacteriology and Certain Clinical Features of " ' 

Chronic Ulcerative Colitis.” . 

Dr. T. T. Mackie (by invitation) , .The Corneli 
Clinic, New York, N. Y. . 

11. "An Experimental Study of the Lower End of the " 

Esophagus.” - - , ' 

Dr. M. Feldman, Baltimore, Md., and ' 

Dr. T, H, Morrison, Baltimore, Md. 


Executive Session at 5 :00 P. M. 


ANNUAL DINNER. 7: JO P. M.. • 
Hotel T raymore, Atlantic City 


TUESDAY, MAY 1, 1934 
MORNING SESSION, 9:00 A. M. 

12. "Diseases of the Portal Vein." 

Dr. James F. Weir, Rochester,. Minn, . 

13. "The Importance of the History in.jCall Bladder ■ ; 

Disease," • 

Dr. Martin E. Rehfuss, Philadelphia, Pa.. - ' 

14. "Studies on Alteration of Function in Biliary .Tract 

Disease." • ' 

Dr. I. S. Ravdin (by’ invitation) ,: Professor of 
Research Surgery, University of, Peiinsylyania. ; 

15. "Lowering the Mortality from Appendicitis.’’- , . 

Dr. J. Russell Vefbrycke, Jr., Washington, D. C. . r 

16. ."The Importance of Inheritance , in Disease , to the : 

Gastro-Enterologist." - ' 

Dr. •' Madge Thurlow Mackliri, (by invitation). ■ 

- London, .Canada. , 


" ,7. ."Newer Physiology of the Pancreas.” ; . .■ 17 ,. —The Epidemioiogy; Diagnosis . and TKatment of' "1 

' ' / . Dr’. Arthur C. Clasen, Kansas City, Mo. ’ .. .- , ’ Amoebiasis.” ' i 

,8. ."Diab'etes Mcliitus, Its Physiological Essence and ■ Dr. Frank Smithies, Chicago, III.- 
Rational Treatment.” y '.■>.}[ 

• -JDxi W.-.Ai- BoldYreff. Battle Creek, Mich,-. --AdJoummEDt for-Luncbcob;, 12:00 M. ro -1:00 P. M. , - 
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- 1:00,'R M. ' v:', ‘ 

' ■ • ;fr SYMPOSIUM' ON PEPTIC ' 

, : ; 18.; ."The Significance. ; of Alkalosis in Treatment of 
Peptic Ulcer.” . ' , . ; ■ 

' Dr. Sara M; Jordan, Boston, Mass.; 

19., "Alumiiium Hydroxide in the Treatment of Peptic 
: ' ;UIcer.”'-: ' _ , , 

E)f. \Ector C. Myers. Cleveland, Ohio. . 

20. "The Niche as a Criterion of Healing in Peptic 

■ \-Ulccr.”-;' ^ • ;; 

. Dr. Jacob Bucksteiri (by invitation) , New York, 
:■ N. Y.':,...; 

21. “The Treatment of Peptic Ulcer Based on 1,435 

Cases.” 

Dr. Edward s. Emery, Jr., Boston, Mass. ■ 


22. A Rationale for the Treatment of Peptic Ulcer." 

\ ’ Dr. A. B. Rivers, Rochester, Minn. 

23.. "The Incidence of Gastro-Jejunal Ulcer following 
Gastro-Enterostomy in 143 Cases.” , ' 

Dr., J. W, Hinton, New York, N. Y. 

The following Papers will be read by title: 
"Studies in Nocturnal Secretion.” 

Dr. Asher Winkelstdn, New York, N. Y. 

"Chrpnic Cardiospasm — Its Diagnosis and Treat- 
ment.” . ' 

Dr. E. B. Freeman, Baltimore, Md. 

"A Report of a Case of Pernicious Anemia with 
Normal Gastric Juice.”. 

Dr. A. L. Levin, New Orleans, La. 


EIGHTEENTH ANNUAL CLINICAL SESSION OF THE 
AMERICAN COLLEGE OF PHYSICIANS 


The Eighteenth Annual Clinical Session of the Ameri- 
can College of Physicians will be held at the Palmer 
House, Chicago, Illinois, during the week of April 16, 
1934. Dr. James B. Herrick, Chicago, is General Chair- 
, man in charge of the preparation of the program of clinics 
and local arrangements. Dr. George Morris Piersol, Phila- 
delphia, President of the College, is in charge of the pro- 
gram of general sessions. 

■ The clinical week is so outlined that clinic.s. lemonstra- 
. tions, ward-walks, etc., will be given during each forenoon 
in Chicago’s chief hospitals, medical schools and labora- 
tories. The afternoons and evenings will be devoted to 
general sessions. Sixty eminent authorities from the 
United States and Canada have been selected to present 
papers dealing with recent trends in the diagnosis and 
treatment of disease. 

Following the first evening session. Monday, April 16, 
there will be a Smoker at which a program both entertain- 
ing and instructive has been arranged. Dr. H. C. Raven, 
Associate Curator of , the American Museum of Natural 
History, New York City, will present a lecture with mo- 
tion pictures and a demonstration of a trained chimpanzee. 

■ The Annual Convocation for the induction of newly 
elected Fellows will take place Wednesday evening. The 
; chief addresses wilF be. delivered by Dr. George Morris 
. Piersol, President of the College, and by Dr. Grant Flem- 
ing, Director of the Department of Public Health and 
-Preventive Medicine; McGill University. 

On -Thursday evening. April 19, the Annual Banquet 
of the College will be held. Dr. Glenn Frank, President 
of the University of Wisconsin, will be the guest speaker. 

OPENING GENERAL SESSION 
' Monday Afternoon, April 16, 1934 , 

2:00 O’CLOCK 

GRAND BALLROOM. PALMER HOUSE 

r. . Addresses of Welcome; . „ 

James B. Herrick, General Chairman of the Eigh- 
' teehth Annual Clinical Session. 

- Austin A. Hayden, President of the Chicago Med- 

- ical- Society. . 

Irving S. Cutter, on behalf of the Chicago Med- 
: - v' --ical Schools. ■> , ’ : . ' . 


2. Response to Addresses of Welcome; 

George Morris Piersol, President of the American 
College of Physicians. 

3. Arteriolar Infarction. 

Jonathan C. Meakins, Montreal, Que. 

4. Malaria Therapy in Asymptomatic Neurosyphilis. 

Paul A. O’Leary, Rochester, Minn. 

5. Bronchoscopy in Pulmonary Disease; Its Present 

Status as an Aid in Diagnosis and Treatment. 
Gabriel Tucker, Philadelphia, Pa. 

6. Diaphragmatic Hernia. 

Carl A. Hedblom, Chicago, III. 

7. Observations on the Diagnosis and Treatment of 

Peripheral Vascular Disease. 

Eugene M. Landis, Philadelphia, Pa. 

8. Hepatic Function in Relation to Hepatic Pathology. 

Frank C. Mann, Rochester, Minn. - 

SECOND GENERAL SESSION 
Monday Evening, April 16, 1934 
8:00 O’CLOCK 

■ GRAND BALLROOM. PALMER HOUSE 
Presiding Officer 

JAMES ALEX. MILLER, NEW YORK. N. Y. 

1 . Development and Disappointments in Blood Studies. 

Roger I. Lee, Boston, Mass. 

2. The Tuberculosis of Childhood. 

Charles Hendee Smith, New York, N. Y. 

3. The Permanent Nature of Various Acute Infections. 

Allen K. Krause, Tucson, Ariz. 

, 4. Therapeutic Pneumothorax in Experimental Lober 
Pneumonia in Dogs. 

Simon S. Leopold, Philadelphia, Pa. 

5. ^ Virus Diseases of Animals Transmissible to Men. 
Karl F. Meyer, San Francisco, Calif. 
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, 10:20 O’CLOCK ' '' . 

SMOKER ' ' '• - . 

, RED . LACQUER ROOM, PALMER. HOUSE'- ' 

-An unusual program of entertainment, both- amusing 
and instructive, has been arranged. 


THIRD GENERAL SESSION 
Tuesday Afternoon, April 17, 1934 
, . 2:00 O’CLOCK . 

, GRAND BALLROOM. PALMER HOUSE 

Presiding Officer 

' ERNEST B. BRADLEY,. LEXINGTON, KY. 

].. Energy Exchange in the Study and Management of 
Disease. 

L. H. Newburgh, Ann Arbor, Mich. 

2. Leucopenia in Tuberculosis with Rc|)ort of a Case 

. ■ Showing a Complete Neutropenic Episode for 

One Week — Recovery. 

. ; ChafRs H. Cocke, Asheville, N. C. 

3. Newer Clinicopathologic Considerations of the 

Monocyte and Monocytic Leucosis. 

. : Charles A. Doan and Bruce K. Wiseman, Colum- 

. .. ’ bus, Ohio. 

.4. . The Diagnosis and Management of Certain Types 
. v of Chronic Diarrhea. 

; Philip W; Brown, Rochester, Minn. 

. ' . Small ' Intestinal Intubation; Experiences with a 
Doublc'-Lumined Tube. 

' T. Grier Miller and W. Osier Abbott, Philadel- 

phia, Pa. 

6. The. Criteria of Alcohol Intoxication with Special 

Reference to 3.2 Beer. 

A. J. Carlson, Chicago, III. 

. INTERMISSION 

7. The Rights of .the Tuberculous Patient. 

Francis M. Pottenger. Monrovia, Calif. 

8. , Metabolic Stimulants (Sodium Dinitrophenol) . 

Edward L. Bortz, Philadelphia. Pa. 

9. Surgical Treatment of Pulmonary Tuberculosis. 

Ralph C. Matson, Portland, Ore. 

10. Allergic Diseases in General Practice. 

Harr>' B. Wilm'er and Merle Miller, Philadelphia. 
Pa. 

11. Institutional Treatment for the Chronic Invalid and 

Convalescent. 

Elmer L. Eggleston, Battle Creek, Mich. 


FOURTH GENERAL SESSION 
Tuesday Evening, April 17, 1934 
8:00 O’CLOCK 

GRAND BALLROOM, PALMER HOUSE 
Presiding Officer 

ARTHUR R. ELLIOTT, CHICAGO, ILL. 

. .. 1: ■ The -Encephalitis Epidemic in St. Louis. 

' . David P. Barr, Sf. Louis. Mo.. 

2. .,Rbsults of Further Studies on the Physiology. of the 
. ' ! •, L. TAntcripr Pituitary. ■ . , . ' 

' . ; , J..B. Collip, Montreal, Que.. - . ■ - 


3. Treatment'of Angina Peetdris. and Congestive Heart .. . 

• , .'Failure by Total. Ablation of thT Thyroid, in.- ' .- 

Patients without Thyrotoxicosis. . . 

Herrman L. Blumgart. Boston, Mass. -. : 

4. Studies of Cell Potencies and Some Relations to 

Neoplasia. , ' 

Stanley P. Reimann, Philadelphia, Pa. 

5. Biliary Dyskinesia. . ’ '. 

A. C. Ivy, Chicago, III. . . 

6. Hematogenous Pulmonary Tuberculosis. 

James Alex. Miller, New York. N. Y. ! 


FIFTH GENERAL SESSION - 
Wednesday Afternoon, April 18, 1934 

2:00 O’CLOCK ' ; 

GRAND BALLROOM. PALMER HOUSE ' 

Presiding Officer 

JAMES G, CARR. CHICAGO, ILL. 

1. The Recent Trend Towards a Differentiation Be- 

tween Allergy and Immunology, and the Rela-: , 
tionship to Clinical Medicine. - 

Lay Martin, Baltimore, Md. ■ , - . - 

2. An Explanation of the Mechanism, of Infantile ^ ' 

Paralysis Production in the Human. ' 

John A. Toomey, Cleveland, Ohio. 

3. A Critical Discussion of the Etiological Factors in 

Arterial Hypertension. 

Soma Weiss, Boston. Mass. ' 

4. Remarks on the Diagnosis of Coronary Occlusion. 

Louis Hamman. Baltimore, Md. 

5. Cutaneous Tuberculosis and Its Relationship , to ■ ' - 

General Medicine. ' , , 

Francis E. Senear, Chicago. 111. , ’ ■ 

•INTERMISSION 

6. The Complement Fixation Test as a Guide in the 

Treatment of Chronic Diseases Resulting from 
Focal Infections. . . ' 

A. F. Jennings and S. W. Wallace, Detroit, Mich. 

7. Glycogen Formation in Diabetes. . ' : 

F. D. W. Lukens. Philadelphia. Pa. : 

8. Trends in Diet in Diabetes. 

R. T. Woodyatt, Chicago. 111. , ' 

9.. The Diabetic Child. ■ , ' 

Henry J. John, Cleveland, Ohio. , . , ’ 

10. Alkalosis: A Clinical Problem. r . 

Charles T. Way and Edward Muntwyler, Cleve-', ; 
land, Ohio. , , ' 

11. Certain Bases of Physical Therapy. , y 

Thomas P. Sprunt. Baltimore, Md. •’ 

12. Acquired Heart Block with Adams-Stokes Attacks -.. 

Dependent Upon a Congenital. Anomaly. (Per* 
sistont Ostium Printum) : Report of a Case; 
Wallace M. Yatcr, Washington, ,D; 'C.; Chay, W. ^ '/ 
Barrier, Fort Worth. Tex., and -Paul E. Me-,. 
Nabb, Washington, D. C. ; , ; 

ANNUAL CONVOCATION '■ . ; . 

Wednesday Evening, April IS, 1934 , . , ‘‘i 

■ ■ . 8:00' O’CLOCK'' ' ^ 

GRAND BALLROOM,' PALMER HOUSE; •; ; 

.' .The general professioii, arid .'the general public, are cor-, ; 



V SociETiKs, Programs ANi> Proceedings ^ , . . . . ST 

-dially invited.; No special admission tickets arc required.' tend. Official reports from the Executive Secretary and 
.1. Gdnvocation Ceremony. , Treasurer will be read; new Officers, Regents and Gov- 

■ 2. 'Address: , '‘Thc Medical Aspects of National Health the Presidcnt-dect; Dr. Jona-, 

'• Insurance" . : - than C. Meakms, will be inducted into. office. 


: Grant Fleming. Director, of the Department of 
■ . Public Health ‘ afid Pre'vcntive Medicine, Mc- 

Gill University, Montreal, Quei 
; 3. - Presidential, Address.' " 

, George Morris Piersol, Philadelphia, Pa. . 

V. j: PRESIDENTIAL RECEPTION 

: L : RED LACQUER ROOM . ' 

The Reception will follow immediately after the pro- 
gram. Newly inducted Fellows should sign the Roster 
' and secure their Fellowship Certificates during the interim 
' between the Convocation and the Reception. 

' ' - 'dancing 

, SIXTH GENERAL SESSION 
Thursday Afternoon. April 19, 1934 
•V ■ 2:00 O'CLOCK 

= GRAND BALLROOM. PALMER HOUSE 

Presidinp 'Ofiicer 

: JONATHAN. G. MEAKINS. MONTREAL, QUE. 

, . r. Further Studies on Granulopenia with Report of 
. Fifteen Additional Cases. 

Stewart R'. Roberts and Roy R. Krackc. Atlanta, 
Ga. 

, 2. ; Non-painful Features of Coronary Occlusion. 

S. Marx White. Minneapolis. Minn. 

3. Classification of Vascular Disease with Special Ref- 

erence to Etiology, Pathological Anatomy and 
Pathological Physiology. 

Nathan S. Davis. Ill, Chicago, 111. 

4. Blood Pressure Variations as a Guide to Treatment 

and Prognosis., 

. Clarence L. Andrews, Atlantic City, N. J. 

■ 5. . The Early Recognition of Mycardial Disease. 

, - Walter L. Bierring, Des Moines, Iowa. 

6. The Use of Verodigen (a Digitalis Glucoside) in 
Cardiovascular Disease: Its Pharmacological 
' Assay and Effects on Animals. 

; W. D. Stroud, A. E. Livingston, A. W. Bromcr. 

J. B. Vandcr Veer and G. C. Griffith, Phila- 
clelpbia. Pa. 

. . INTERMISSION 

7.. Cardiovascular , Observations in 215 Neurosyphi- 

■ ■ ■ litics. . , 

Clough T. Burnett and. Charles A. Rymer, Den- 
. ' ver, Colo. 

., 8. Influential Factors in R.ccovcry from' Rheumatoid 
■ Arthritis. ■ 

' Russell L. Cecil, New York, N. Y. 

, , 9. Creatine Metabolism and Blood Cholesterol as Aids ' 
in the Diagnosis arid Treatment of Hypothy- 
roidism in Children. 

Julius H. Hess, Chicago, 111. , . 

The Annual General Business Meeting of the College 
will he held in the Red Lacquer Room immediately after 
the last paper. All Masters and Fellows arc urged to at- 


Thursday. Evening 
8:00 O’CLOCK 

GRAND BALLROOM, PALMER HOUSE 
■ THE ANNUAL BANQUET OF THE COLLEGE 

(Procure Tickets at the Registration Bureau) 
Toastmaster: James B. Herrick, Chicago, 111. 
Address: "The Renewal of . America.” 

Dr. Glenn Frank, President of the University of 
Wisconsin. 

' FINAL GENERAL SESSION 
Friday Afternoon, April 20, 1934 
2:00 O’CLOCK 

. . GRAND BALLROOM, PALMER HOUSE 

Presiding Officer 

JAMES H. MEANS, BOSTON. MASS. 

L THE UNITED STATES PHARMACOPOEIA 
J XL Its Relation to Internal Medicine and the 
Scientific Nature of Its Revision. 

Virgil E. Simpson, Louisville, Ky. 

2. The Treatment of Lung Abscess. 

Frederick T. Lord, Boston, Mass. 

3. Evaluation of Methods for Testing the Functional 
Capacity of the Liver. 

William J. Kerr, San Francisco. Calif. 

4. Abdominal Pain: Its Significance and Diagnostic 
Value. 

Thomas R. Brown, Baltimore, Md. 

5. Diseases of the Nervous System Producing Dysfunc- 
tion of Other Organs, and Dysfunction of 
Other Organs Producing or Simulating Dis- 
eases of the Nervous System. 

Lewis J. Pollock. Chicago, 111. 

6. The Blood Sedimentation Test: The Value of Its 
Use as a Routine. Especially in Pulmonary 
Tuberculosis. 

Paul H. Ringer, Asheville, N. C. 

7. The Thymus and Status Thymico-Lymphaticus. 

A. Graeme Mitchell. Cincinnati. Ohio. 

INTERMISSION 

8. Undulant Fever. 

Joseph L. Miller, Chicago, 111. 

9. Personality Study in the Practice of Internal Medi- 
cine. 

Edward Weiss, Philadelphia, Pa. 

10. A Study, of Ten Cases of Bronchomoniliasis. 

John W. Flinn, Robert S. Flinn and Zebud M. 

Flinn, Prescott, Ariz. 

1 1. Factors Influencing Operative Mortality in Hyper- 
thyroidism. 

Willard O. Thompson. S. G. Taylor, III, and 
Karl A. Meyer, Chicago, 111. 

1 2. The Interrelationship of Renal and Gastrointestinal 
Disease. 

, Harry Gauss, Denver, Colo. 




CLINICAL MEDICINE 
DISEASES OF DIGESTION 

Adraiiam Higham Aaron, 

Attociate Pr^estor of Afedieine and TherapeuticSt 
UnivtrsUy of Buffalo ^fedical School, Aitfndino 
Phyfieian, Biiff^o General JJo»pital. <0 I'torlh 
Slreft, Di^alo, New York, 

Walter CLEsniNT Alvarez, M.D., 

Assoeiale Pro/estor of Medicine, UnittrsUy of 
AfinnesoUi (Mayo Poiindation). hfayo Cfinie, 
^ Boehesler, Minnesoia, 

Af.BEnT FnEonnicK Huger Andresen, Af.D., 

C/mical Profetnor of Medicine (Gaelroenlerolofn) 
Long laland College of Medicine. Attending Phy» 
eieian (Gastroenterology) Long Island College 
HospUaf. , Chief of GasU'oenlerologieal SertUe, 
Pothamus Memorial Clinic, Brooklyn. Chairman, 
Sfclion on G.B, and Proctology, A,M.A. SH 6th 
Are., Brooklyn, New York. 

J. Arnold Bargen, B.S., M.S. in Med., M.D., 

AtsUlani Prtfessor of Medicine, Mayo Founda- 
tion, UnitersUy of Minnesota. Consultant In 
Medicine, Mayo Clinic, Bochesler, Minn, /n- 
teslinal hospital sertiee at St. Metys Hospital, 
Rochester, Minn. Mayo Clinic, Rocnetler, Minn. 

. JoiiN Minor Blackford, 

Chief of Medical Division, Virginia Mason //o»- 
pilal and Clinic, Seattle, U'dth. 

Leon Bloch, M.D., 

Ast'i Clinical Professor Medicine, Rush Medical 
College. AUending Physician, Michael Reese 
IhspHal. Attending Physician, Cook Coanly 
Ihspilal tOOG to 1020. ilO S. Michigan Are., 
Chicago, JlUnois. 

Arthur Leonard Bi/domfibuj, 

Professor of Medicine and* Executive Head of 
Division of Medicine, Stanford UnitersUy School 
of Medicine. San Froneixco, Calif. 

Bussell Sage Boles, M.D„ 

Atsociale in Medicine, University of Pennsylvania. 
Visaing Physician to the Philadelphia General 
Hospital. Consuliing Gastro-Enterologist, U.S. 
Veterans Bureau, Philadelphia. Rittenhouse 
Plaza, Philadelphia, Pa. 

He.vry L. Bockus, AJ.D., 

Professor of CastnhEnlerology, Graduate School 
of Medicine, University of Penntyltania, At- 
tending ^Gastro-Bnlerologist, Graduate Hospital, 
University ^ Pa. Physician in charge of Deparl- 
menl of GastrO’ErUerology, Bryn Maitr and 
Abington Memorial IlospilaU. 2^ South iSth 
Street, Phila^lphia. Pa. 

Harlow Brooks, M.D., 

Emeritus Professor of Clinical Medicine, Uni- 
Tcrsily ^ ^ Beffevue Hospital Medical Allege. 
Attending Physician, Rellnue Hospital. Con- 
, suiting Physician French Hospital, St, Vincents, 
Fifth ^Avenue, Polyclmie, Beth Israel, Greenteieh 
Hospital, Ml. Vernon Hospital, St. Johns Hos- 

S ital, Yonkers, South Side Hospital, Vassar 
rothers Hospital, Poughkeepsie, eie, 47 West 
mh Sired, Nexo York, N. Y, 

Thomas RicirAnDSON Broavn, M.D., 

Associate Profejsor of Medicine, Johns Hopkins 
University, Physician in charge Division of 
Digestive Diseases, Johns Hopkirw Hospital. 
VisUing Physician, Union Memorial Hospital, 
Hospital for the Women of Maryland, ^Church 
Home ana Infirmary. Member of: Association of 
American Physicians. American Gaslrck-Entero- 
Ingieal Assoetalion, Amerieon Medical Associa- 
tion, Maryland Medical and Chirurgieal Faculty. 

. 12 East Eager Sired, RalUmort, Maryland. 

William Fitch Cheney, 

Clinical Professor of Medicine (Emerilus), Stan- 
ford University, Sdiool of Medicine, San Fran- 
■ cisco,- Calif . • 


Edgerton L. Crispin, 

AUending Physician, Los Angeles Coimly Hos- 
pital, Los Angeles, Catif, 

Burrill B, Crohn, M.D., 

Inslruetor, Post-Graduate MedieinCf Columbia 
University. Associale in Medicine, Mi. Sinai 
Hospital. Contuiiani Gastro-Enierologist, Roeka- 
teay Beach Hospital, 1075 Park Avenue, New 
York, N. Y. 

Prof. Joseph Edmond Dude, M.D., 

F. R.C.P., F.A.C.P., Chevalier de la 
Legion d’Ho-nneur. 

Professor of Clinical Medicine al VUniversitc de 
Montreal. Pfysieian to the Hofcl-Dieu HoipUal, 
Montreal. Af^bre correspondant de la SoeUU 
Medicate de Paris, President of **La Societs 
dAlimentation et de Gastro-enterologie" de Mon- 
treal. 454 Sfwrtrooke Streci Eash Montreal, 
P. Q., Canada. 

Elmer Leslie Eggleston, M.D., F.A.C.P., 

Chief of Gastro-Enlerolooical Section, The Dattte 
Creek Sanitariam. Battle Creek Sanitarium, Battle 
Creek, Mwhtgan. 

G. B, Eusteraian, M.D., 

Head of Section in Medicine, Mayo Clinic. 
Chief of Clinic Services in Diseasts of the Di^es- 
lite System. Associate Professor of Medicine, 
University of Minnesda, Mayo Foundation. At- 
tending Physician, Si. Mnry^s and Colonial 
Hospitals. Mayo Clinic, Rodicsler, Minnesda. 

Juuus Fribdenwald, M.D., 

Professor of Gattro-EnleroXoqy, University of 
Ma^land. Visiting Gastro-Enterologisl io the 
UnivertUy. Union Memorial, Mercy. Church 
Home ana Infirmary, Women's and Sinai Hos- 
pitals, Baltimore. Trustee of the Institute for 
Advanced Study, Princeton, N. J. S013 N, 
Charles Street, liallimore, Maryland. 

Ernest Howard GAirnEn, M.D., 

AstociaU m Medteine, Johns Hopkins UnitersUy, 
Baltirnore. Afember: American Atedieal Attoeia- 
tion, American Gaslro-Enterologieal Association, 
Southern Afedteal Association, American CoUepe 
of Physicians, Medical and Chirurgieal FaeuUy 
of Aforyland. VisUing Physician Johns Hopkins 
Hospital, Union Alemorial Hospital, Church 
Home and Infirmary, Hospital for the iVomfri of 
Maryland, Don Sccours Hospital. f2 Bast Eager 
Street, Baltimore, Maryland. 

R. H. M. Hardisty, M.D., 

Lecturer in Medicine, McGill University. Assist- 
ant Physician. Royal Victoria Hospital. 5/4 
Medical Arts Bldg., Afanlrcal, Canada. 

Allan A. Jones, 

Professor of Clinical Afedictne, School of Medi- 
cine, University of Buffalo, Buffalo, New Kor^. 

Clement Russell Jones, M.D., F.A.C.P., 

Professor of the Principles of Medicine, Unitersily 
of Pitlshurgh Dental School. Visiting Physician 
AffTO' Hospital, Pretbylerum Hospital, Mayview 
liotpilal, folk Clinic, Pilbhurgh, Pa. 1102 Em- 
pire Building, PUtshfugh, Pa. 

NonLu Wiley Jones, 

Professor of Medicine, School of Afedidne, 
UnitersUy of Oregon, Portland, Ore. 

Sara M, Jordan, M.D., 

Gastro-Enterotogist, Lahev Clinic, New England 
Baptist Hospital Staff, New England Deaconess 
Hospital Staff. COS Commonwealth Avt., Boston, 
Mats. 

Joseph Wtlltaw LAnmone, A.B., M.D., 
F.A.C.P., 

Associate Professor of Clinical Medicine, WojtA- 
inglon Unitersily Medical Sdiool. Assistant 
Radiologist for Gaslro-Enterolorr, The. Edicard 
Mallinckrodt Institute of Rodiolo^, Washington 
University Afedteal School.^, C17 IfeaumontlMedi- 
eal Bldg., St. Ijoais, Mo, 


Jean Roger Arthur LeSaoe; M.D,., B.A;. 

Assistant in Medicine and Chief of the Gasiro- 
Inleslinal Division, St. Luke's Hospital, Montreal 
Joint Secretary of the "Soeiete seienlifuiue tTAU- 
mentation et de Gaslro-enterologie", Afontrea! 
Secretary for Canada at Ihd ''Gateile Medicale dc 
Paru," France, and of Ike French-speaking Coun- 
tries. Second Secretary of the **AiD.R.Af." 
(Canada). Member of the EdUor\a.\ Staff of the 
review: ‘'L'Union Aledieale du Canada", MS 
Sherbrooke St. East, Afontreal, (Canada. 

B. B, Vincent Lyon, A.B.. Sc,D.. 
F.A.C.P*, . . 

Assistant Professor of Medicine, Jefferson Medi- 
cal College. Assistant Physician, Jefferson Hos- 
pital. Chief of Clinic, Gastro-Jnlestinal Depari- 
menl of Curtis Clinic, Jefferson Hospital/ 203i 
I^ust Street, Philadelphia, Pa. 

Ciurles Martin, . ; 

Dean, Faculty of Medicine, Magill 'UniversUy, 
Monlreal, Cana^, ‘ , 


Lay Martin, M.D., 

AstfKiale in Medicine, Johns Hopkins UniTO'siiy. 
Assitlanl yisiling Physician, Johns Hopkins 
UnitersUy. 1201 N. Calvert Street, Ballimort, 
Maryland. 

John Gaston Matber, 

P/»y#i'cian in Charge, Gaslro-IntecUnal Division, 
Henry Ford Hospital (since 1D2(>), Crodaaled 
from Johns Hopkins Medical School in HUB. 
Henry Ford Hospital, Detroit, Af iehigan. 


Wm. Gerry Morgan, A.B., M.D,, Sc.D, 
LL.D., 


Regent of Georgetown UnitersUy. Dean of the 
Department of Aferfteme, Professor of Gatlto-, 
Enterology, Physician to Georgetown UnitersUy 
Hospitaf. ConsuUarU to Garfield Hospital end 
Galtinger Municipal Hospital. 1801 Eye Sirtk, 
Washington, D. C. 


Francis D. Murphy, M.S., M.D., 


Professor Medicine and Direrfor of thc Depari- 
ment of Internal Afedicine, Afargueffe UnixeniW 
School of AferfCcine. Afedteal Direetar of Afil- 
iraufee CduTily Cencpol Hospital. 5Io - West 
irweonem Arenue, AftVtrauJiee, R'&conem. . 


AJoses PAUI.SON, B.S., M.D., FA.C.P.,- 


Alembcr of American Gaslro-Enlervilo^ AMoctd- 
Iton, American Society tj Bacieriologisls. Asso- 
ciate in Afedicine, Johns Hopkins UnitersUy.' 
Assislanl VisUing Physician, Johns Hopkins 
Hospital, also Viiili/tj? Physician, Gaslro-lntesti- 
nal Division of the Afedteal C/tnie. and member 
^ the Afedteal 5(0^ (Gastro-Enten^ogy) . of ^ihe 
Uiaanostic Clinic of the Johni Hopkins Hospital. 
Afedicnl Arts HuiWin^, J3ol/£more,' Afo/yfand. 


George Morris Piersol, M.D., B.S., 


Professor of Afedtcine, {fnodae/e '5eAool of Af^i- - 
cine of the c/nirereiVy of Pesinsyltania. Physician^ 
to the Graduate SehexA Hospital . , Phytieian-m- . 
Chief, Abington Afemc^tai Hospital.. Arfiee. 
Consultant in Aferficme, Philadelphia General. 
Hospital. 19J3 Spruce Street, Philadelphia, Pa: 


Martin Reufuss, 

Clinical Professor of Afedicine iGastro-Enten}hgy)i - 
Jefferson Afedical College, Philadelphia, Pa. ' ^ 


Vernon C. Rowland, MJD., ; , 

Associate Professor Western Reserve UniversUy* ■ 
at present mainly in Denial College.' Formaly tn 
Afwical Coflesre end sllU lectures by meilfliwn- 
May do more teaching later. Visiting 
St. Luke's HospitaL in charge of Gastr^I^^inal 
Clinic. 7016 Euclid Avenue, Cleveland; Onto.' 


L.EON SemFF, M.D., . . 

Assistant Professor ^'Afedteinej University of . 
Cineinnali Afedicol ^hool. ' Assistanl AU^vimg 
PAvitcian. Afedteal Sertiee, Cinctm^J 
HotpUaL Dircclor, .G^frpiniedinal 
cinnaii -CeTwral Hospital. ■ A08 Doctors Blag., 
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Howakd TaANCis Shattuck, M.D., 

• • ‘ PrcfcsiOr of Medicine^ N. . Posi-Groduate 
- Medical School of Colombia Unittnily. AlUiuP 
ing Physicion^ N, Y. Posi-Craduale HospUat. } 
:33 East 6Slh Street, New York, N. Y. 


Sidney K . Simon, M.D., 


professor Gasiro~EnUrology, Graduate School, and / 
'• • Associate Professor Clinical Medicine, School o/ /’ 
' Medicine,. Talane Unicersiiy, New Orleans.: 
Chief of Gaslro~Inlestinal Strcice, Touro Infirm^ 
ary. New Orleans. Visiting Physician, Baptist, 
‘Hospital, New Orleans. ibtO Aline Street, New ., 

’ Orleans, Louisiana. 

VmGn; E. SnipsoN, M.D., ' : if 

Professor Clinical Medicine, Medical School, 

. Unirersiiy of Louisville. Member of Slajfs of 
. Norion Infirmary and Louisville Cify HospilaL 
Consultant Internal Medicine KosUir Crippled . 
/ Children's Hospital and. Masonic Widows and 
^ ' Orphans' Home, Louisville, Ky. HOO Francis 

Building, Louisville, Kentucky, , 

Ho^ceItY- S opEn, M.D., 

' ; Staff: SU Lakes ■ HospUdl, De Pauf Hospital, 

" - ' Jewish HospilaU 3701 ircirmimfer* Place, SU 
Louis, Missouri. I 

Gyrus Cbessey Stotgis, M.D., . 

Professor of Internal Medicihe, University of 
1 Mic/ziffon Medical School. Director, Thomas, 

; ; Henry Simpson Memorial Institute for Medical 

Research. Viredor, Dej^tmeni of Irderhal Medi- 

• cine, VnitersUy Hospital. Simpson Memorial 
Insliiaie, Ann Arbor, Michigan. 

M.VRTIN G. VoRHAUS, M.D., 

AUending ' . Physician, Hospital for 
Joint ' DUeases. Chief . of the Medical Clinic, 
i/o»pi7ai for Joint Diseases. ItiS U'«f 58ih 
■ - Street, New York, N. K, 

Harry Guaier Wai-cott, M.D., FA.C.P., , 

Enuritai Professor of Gailro-Eniavloyy, Baylor 

• UniwiUy Colieje qf Medicine. ' Member Staff 
Baylor VnicersUy fiospUal. Graduale Baltimore 
Medical Cotleae IWl. AttoeiaU Profestor of 
Clinical Pathology, Baltimore Med.ColUge i90L-2; ■ 

• ■ . Professor , of Gastro-Enterology, Southicestern 
’■ ' University Med. College iSOi-tOH; Professor 

Gastro-Enterology Southern Methodist University 
, - Aiedieat Cottege iStii-iSlS;. Professor Gastro. 

Enlerology Baylor University College of Medicine, 

■ f91i-i9iO. im Medical ArU Bldg., Dallas, Tex. 

' f ■ • 

LtilHERFlSKEWARHEN, A-B,, M.D.,F.A.C.P„ - 
■Professor of Medicine, Long Island College of 
Medicine. Physician-in'Chief, Long Island CoL 
• , lege .Hospilat J St. John's Hospital. Medical 
Director, Brooklyn Home for Consumplivf- 
Consuttirig Physician, Melhodisl Episcopa' 


Seale Harris, M.D., 

. ,•> 'professor Emeritus of Medicine, Universitv of 
'jmgf vtiabama. ^ Visiting Physician, Eifniingham feap- 

li^t Hospital, Birmingham, Care of Seale 
■W Harris CUnici Highland Ate, a/ Sycamore Si., 

Birmingham, Ata. 

Henry J. John, M.D-, 

Head of Didhelw Department and Laboratories at 
Cleveland Clinic, for the last 13 years. {Only 
■ private practice present). 10515 Carnegie 
Avenue, Clevetand, Ohio. 


: pilal, Har6or Hospital, Brooklyn, South 
Bay Shore, Brunswick General, AmilyvilU. 200 
/ Hicks Strek, Brooklyn, N. Y. 

Frankein W, AYhite, M,D., 

Consulting Physician, Boston . City Hospl , 
Instructor, Post-Graduate Courses, Harvard Aledt 
. cal School. 322 Marlborough Street, Boston, Mass 


% 


L. G. Zerfajs, 

Associate Professor of Aledicine, Iridiana C/ni- 
' versify. Chief Clinician, Indianapolis City Hos- 
pital. , 

NUTRITION 

Clifford Joseph Barborka, B.S., M.S., 
Sc.D., M.D., F.JLG.P., 

Iiutructor in Medicine, Northiieslern Univertily 
Medical Sehbbl. Formerly Consultant Physician,, 
, ■ Afayo Clinic ' 1921-1932. . Passavani Memorial 
'llospitat. 700 N. Michigan Avenue, Chicago, III. 

Reginald Frrz, M.D., . 

Associate Professor of Afedieine, Harvard Aledical 
, - ' School. 721' Huntington Avenue, Boston, Alass. 

E. B. Freeman, M.D., 

Associate in Clinical Aledicine, Johns Hopkins 
University. Assistant Visiting Physician, Johns 
Hopkins Hospital,UPbysivian-in.chief. Maryland 
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CHRONIC ULCERATIVE ENTERITIS^= 

I3y 

. PHILIP CORK; M.D. 

and 

WILLIAM C., 150ECK. M.D.. F.A.C.P. 

LOS AN'OEUiS, CAIAFOUMA 


] ]^ROM a group of .inflaiiimaioi y lesions involving the 
. small bo\veI Crolin, Ginzberg and Oppenheimcr (1) have 
recently exirac led a clinical and pathological entity which 
they terra “regional ileitis.” Harris, Bell and Brunn (2) sub- 
, . sequently. reported three similar cases and called this new 
disease “chronic cicatrizing enteritis.” The purpo.se of our 
paper is to describe a similar case having noteworthy features 
under the more inclusive name of “chronic ulcerative 
enteritis.” , . . - 

Essentially, this disease occurs in young adults as a sub- 
acute or chronic ulcerative lesion of unknown etiology con- 
- ' fined i-athcr sharply to the small bowel with a pronounced 
tendency to cicatrization and stenosis. Clinically, it simu- 
lates in many ways chronic ulcerative colitis. 

Tlie investigators cited 'above have designated four types 
of this disease but we prefer to regard them as phases since 
they are all ijrogrcssivc stages of one disease process. These 
■four phases of chronic ulcerative cntei'itis are, (1) the early 
; phase, characterized by an insidious onset with intraabdoni- 
, , inal inflammatory symptoms which may become more severe 
and simulate acute appendicitis ex'cept for its slower onset 
. arid its progression into the chronic stages. (2) A chronic 
phase, characterized by more or less severe ulcerative enter- 
itis with recurrent moderate diarrhea and abdominal cramps. 
(3) A lalcr phase, characterized by stenoses which produce 
. obstructive symiitoms. This phase is the one most cojnmonly 
. ■ encountered. (4) A. fourth phase, characterized by persistent 
fislulac ^yhich occin spontaneously between loops of bowel 
or appear; late, postoperatively, as abdominal fistulae such 
, as may follow appendicectomy or subsequent to entero- 
. anastomosis. 

. Our patient presents noteworthy features in regard to long 
. duration of the ailment (six years), its complication, appar- 
ently by amebic infection, a possibility which was not con- 
sidered in the dilfei’ential diagnosis by the above authors, 

' , extensive, progressive, ulcerative involvement of the ileum 
and jejunum and by the existence of marked pseudo-poly- 
, posis located between ulcerating areas of mucosa. 

. CASE HISTORY 

. . 'Mrs. 0. E. D., aged 30, housewife, prcsenled herself August 29, 1932* 
for advice, eoiieerniiig the continuance of unliamchic trcatnieul. 

. ■ Her past history disdo.sed on attack of typhoid fever in 1912 following 

which she was unusually well and strong until May 1927, one year after 
the hirlh of her third child: then began the prc,sent syiuptoins of inte-s- 
. tinal cramps and dilfusc intestinal soreness associated with .altomalo 
diarrhea and constipation. The intestinal soreness had been practically 
constant for five years with considerable variation in intensity, worse 
when the diarrhea occurred at which tinie.s the dull soreness. would give 
' •way to severe cranip-likc pains of short duration; these would “double 
■" • , her up.” Diarrhea, up to seven or eight stools daily, of a watery diar- 
■ , acter without obvious pus. blood or mucus at any time alternated with 
; ijeriods of niild constipation during these live years. By tlie^ end of the 
' jirst year, the patient had decreased froni her average weight of 100 
pounds to 7.3 pounds. ■ ; 

. . After considerable consultation an appeiidicectomy had been per- 

, ■ formed on May, 30, 1923, because it whs considered that she had. an 
appendicitis due to .a’rat4>ic infection, amobae previously haying- been 
. ’found in her. stools; At opcralion, a chronic obliterative appendi.v was ' 

• . . . •found imd the bowel was said to juivc been “reddened and diseased.”. 

■ ; Yfith subsequent re.st. tonic luedicat inn and much aplinniebic treat- 1 

, ' ..inent the, patient regained considerable strength. during the next six 
■ months'.' Then . the alteriiating diarrhea’- and mild cbnslii)alion, ■ the 
abdominal - cramps find ' diiru.sc soreness, and tlic, loss of .weight and- 
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strength recurred with severity and again after rest iind tonic treat.meut, 
she improved. This cycle of improvement and relrogre.ssion had recurred 
several timc.s so that the patient had become a semi-invalid over the 
five year period. Along with other antinmehic trentnient. when we 
observed her she had just completed her tenth series of a course of 100 
anayodin tablets. She felt, for her, nnu.stmlly well; the uhdoniinnl sore- 
ness had almost ceased. For the past few wi-eks. she had been attending 
to .some of lier home duties. The family history was culircly negative 
for tuhereulosis. 

Phpiiral examination revealed a thin woman with a pasty complexion, 
a malar flush and witli a feinperatnre of 93.7, pulse 7t, blood pres.suro 
114/30, weight 97 pounds. General examination was ne.gati\e. except 
for a dilTu.se, mild tenderness in the lower abdomen and Uie feeling of a 
sen.se of resistance in the rigbt fornix on vaginal cxamiiirttioii allbough 
no definite mass could be made out. There was an appendicectomy scfir. 

Three stool examinations were negutive for blood, parasites or ova. 
The hemoijlobin was 73':^, with 1,100.000 erylhroeyles and 3,201) leuco- 
ey'tcs. A ijastric analysis revealed normal iieids. The Wasserrnann was 
negative. A stereoscopic rocnlijenoiirarn of the chest was negaliic. Fur- 
ther observation and at least a temporary ce.ssalion of nntiamehie treat- 
ment with a continuance of a program of curtailed ex(>rtion and a sniwith 
high calorie, high vitamin diet were advised. 

.SECOiVD STUD)': The patient did not n'turn for li\e months. By 
February ], 1933. diarrhea laid gradually increased to four to seven 
stools daily. Her weight dropped from 97 pounds to 33 pounds. 'I'lireo 
attacks of alidoniinal cramping pain liad occurnal asscieiated with lom- 
iling. each lasting a day or two. The patient beeaine markedly emaci- 
ated and dehydrated. Tenderness was noted in the right lower quadrant 
and it was felt \-aginany_1hat the howi'l could be palpated in the riglit 
fornix. A tight fibrous ring was observed iusitlc the rectum. The tem- 
perature was 98.5, blood pressure lOt/60, piilsc 96, Otherwise the exain- 
innlion was e.ssuutially negative ns previously described. .Xu unsali.s- 
faetory proctoscopic examination, for a distance of 1.5 cm., revealed a 
.slightly reddeneti mueous membrane yvitb a small ulcer just inside the 
ring. Smears were taken from the ulcer but on e.xaininalion no amebae 
or cysts were found. In two of four stool examinations, a very occasional 
cyst of Kndameba hystohiica was seen. There was no blood or pus in 
tile s})ocimcns. .\ few Emiamcba coli cysts also wore seen. The hemo- 
globin was 75% with 1,52 1,000 erythrocytes and 7,200 Icneocy les. 

Progress: Eleven grains of enietin and 4.3 grams of Ireparsol were gi\ en 
over a two week period without definite change in the condition. 'I’hc 
temperature ranged from subnormal to 100.6°. The weight had dropped 
to 79 pounds. By May 16, however, her weight increased to 31 pounds. 

On iMay 29, 1933, another attack of cramping pains occurred; this 
was accompanied by vomiting. Deilqite small bowel peri.slalsis hocanie 
visible; the abdominal wall had a doughy feel. .-Xn immediate operation 
for the relief of the suspected obstruction was advi.scd. It was fell, 
preoperatix ely, that Uie lesion was a chronic intestinal ohslniclion. the 
primary lesion probably being tuberculous (as a cause of the diarrhea,; 
and this or possibly postoficrntive. adhesions following the appendicec- 
toiny was producing obslnielion. Y-ray studies of the gaslro-iiilestinal 
tract were not considered ndvisnhlc hceau.se of tJio obslruclix e signs and 
symptoms. 

At operation, the surgeon felt a small mass in the cecum. The Icrminnl 
si.x inclics of llie ileum were normal. Tlio ileum, proximal to this, was 
large, “wet” ami hosu-like; a red inllamed linear area was prominently 
exhibited in the serosa. There xvere. a few while, longitudinal girdle sears 
throughout the involved bowel; these caused stenosis with almost com- 
plete obslnielion, the iipjionnosl scar was about three feed distal to the 
pylorus. The iiilestino was divided five inches above the iltticccal valve 
and the ends were closed. A lateral miastomosi.s from a relatively normal 
portion of the upper ileum was made to the ascending colon. A second 
lateral anastomosis from the jejunum to the transvor.se colon was made 
after the discovery of a more proxim.'d ob.slriiction. Fhe eiay.s imsl- 
operalivcly, a recto-vaginal fistula developed; this persisted until the 
patient died. Twenty-five days postoperatively. the incision broke doxyn 
and a fiKial-listula developed. With so many leaks. and so little remain^ 
■ing intestinal ab.sOrbing-surfaee. the patient .succumbed to inniiilioii ami 
infection July 20. 1933, seven aiid one-half weeks postoperatively and 
six years after the onset of symptoms. , . 

, . 'PATHOLOGY.' : ' , ■ ' \ 

' The aulopsy (limited to the abdomen) was performed by Dr. George - , 
D. Maner. Grds.sly, the intra-iibdominal appearance was that noted -af 
•the operation with llie addition of imiltiple ventral fist nlae from the 
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breakdown of all tlic anastomoses. Tlio blind ends of Ibe 

however, had not broken down. The (tolon was /ll 

cxrenl for t}m .sinnll r<x'to-\ aginal fistula (which -was idcntjfiea but not 

ovamined further) and a very snpcrliciid ulceration, 3 cm. _m diameter, 

in the ceeimi from one edpe of which originated a small benign 

mass fl-igiire 1). The ileocecal valve and the distal five inches of the 

ileum were devoid of pathology. The remaining portion of the small 


Microscopically, the most striking feature was the almost complete 
absence of tlie epithelium of all of the diseased small intestine (Figure ,3). 

In some places there was evidence of metaplasia: a Hat pavcment-likc 
or cuboidal epithelium had replaced the glandular epithelium (Figures 



)''i,,iirc I. tiross specimen of cecum showing large shallow ulcer and 
[/oljfioid mas.s. Tenninal ileum free of idccration. 

hirwel. with the e.xreption of the proximal three feet, was largely the lo- 
cal am of ulcers of varying size, depth and shape, separated liy hridgesof 
^«ollcn iiiucosa and the presence of polypoid masses (Figure 2). Scars 
wcie numerous and in a few places these had caused marked constriction 
of the bowel producing almost complete obstruction. There was some 


Figure 3. Section from ileum sliowing deep ulceration, edema, and 
almost total absence of epithelium. 


4 and .3), hut generally llicrc was very little evidence of cpitlielializalion; 
instead, there was a loss of all glandular structures. 

The submucosal coals were edematous and in the muscular layers the 
swelling had produced marked separation and Jamination of the muscle 
fillers (Figures 3 and 1). The blood vessels wore congested in some areas 
and empty in others. Tliere was no evidence of free hemorrhage hut 
small deposits of licinosiderin were noted in the .suhmiico.sn. There was 
a tendency to dilnlalion of the lymphatics. 

There was considerable plnsmn-ccll inrillration coincident willi a 
.scattering of eosinopbiJes and nenirophiles (Figure 5). Giant cells were 
encountered occasionally hut none were of the Lnnghans’ type. 



Figure 2. Gross .specimen from ileum showing many typical iilcors and 
psetidopolypo.sis. ' . . 

undermining of the edges of file ulcers and of I be, scarred areas! The 
bowel wall was thickened, particularly in the snhmiicosal clcmenLs.' The , 
regional glands were normal. The other abdominal organs essentially, 
.were normal, i • 


Figure 4. Section from ileum showing ulceration, edema, and metaplasia 
of epithelium. 


Peycr’.s patches seemed to have been destroyed and replaced by 
scars and localized thickening of the submucosal coal.s causing a tend- 
ency to stenosis. Rarely, one encountered a solitary lyrripli follicle; 
when pr&scnt, it showed destrnctive changes and marked Teplaccmcnt . 
by the infiltrating phisma-ccUs. . . • 

The nfcer.s were liolh sliallow nnd deep. Tlic shallow ulcers were. 
eharaclcrized by de-struclioii of' the epithelium and suhmucosa lying 
'above the musciilaris mucosae. The deep ulcers'pcnclrated to or into 
the muscularis (Figures 3' and d). No evidence of perforation was 
observed;" ■ ' ' 
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Figure 5. Higli power niagnificalion of rectangular area marked in 
Figure 4 showing paYeiiient-likc. epitiieliimi, edema and infiltration 
chiefly by plasma cells. 

The pathologic picture in no way resembled tuberculosis; 
amebae Averc not found in the tissues. It was apparent that 
the process was one of progressive ulceration with little or 
no oddence of repair. As in those cases previously^ described 
in the literature, microscopic study failed to contribute any- 
thing capable of explaining the etiology of this disease. 

COMMENT 

We believe, that tliis report adds another case to the group 
of cases so brilliantly isolated and described by Crohn. 
Ginzburg and Oppenheimer. These observers called the 
disease ‘-“ri^ional ileitis” because the pathology in their cases 
was chiefly limited to lesions involving the ileum and the 
ileocecal valve. Harris, Bell and Brunn felt that their cases 
belonged to the disease described but that the involvement 
of the jejunum in one of their cases made the term “regional 
ileitis” inapplicable. In our case too, the normal Bauhin's 
valve and the normal terminal ileum and the extensive in- 
volvement of the jejunum would make it seem that the term 
“regional ileitis” is too limited. One might as well designate 
the disease now known as “chronic ulcerative cohtis” as 
“chronic ulcerative proctitis” because the pathology is most 
evident in the rectum, as to call this ulcerative disease of the 
. small bowel by the name of “regional ileitis.” 

' Harris, 'et at, objected to “regionM ileitis” and named the 
disease “chronic cicatrizing enteritis” because cicatrization 
was such a prominent cbaiacteristic of the lesion. The con- 
tributions of both groups of obsenxws, howcA^er, referred to 
the cicatrization and resulting stenosis as being only a 
later, phase or ,v/age of the disease Avliieh complication gives 
rise to an obstruction demanding urgent surgical interven- 
. lion. But it would appear that it should be possible to diag- 
; nose the affection earlier than in its stenotic phases. We feel 
therefore that the name “chronic cicatrizing enteritis” like 
“regional ileitis” also limits too considerably the scope of the 
. described pathology of the disease, but admit the difficulty 
of suggesting a more accurate or inclusive phrase. 

Wo feci that the basic patholo^vin this disease is ulcera- 
tion; its clnonicity produces a picture not unlike that seen 
' in the colon in instances of “chronic ulcerative colitis” as 
, described by Bargcin. Therefore ive .suggest (because of its 
comiirehensiveness) the name “chronic ulceratiAm enteritis. ’ 


type; no glandular involvement occurred nor Avas tubercu- 
losis found clseAvhere on clinical examination including an 
X-ray study of the che.st.' Seemingly, lues could be excluded 
by the history of three normal children, a negatwe Wasser- 
mami and tlie absence of other associated history facts or 
clinical and pathological findings. 

Amebiasis as the cause of the lesions Avas repeatedly sug- 
gested throughout the clinical course. At intervals during 
the scA'cn year’s. Endameha histolytica bad been found in the 
stools and considerable treatment, bad been directed tOAvavd 
this infection. At autopsy attention Avas draAvn by the pathol- 
ogist to the undermined edges of the ulcerations as arr indica- 
tion of amebic etiology. Against the amebic etiology of the 
ulcers might be lislVd the folloAving: 1. amebic cnt,eriUs 
above the ileum is not recorded in the literature; 2. the 
colon and the lower part of the ileum were practically free of 
iuA’olvemcnt; 3. the coustricting, scarred, stenotic lesion is 
not a feature of amebic palbolop’; 4. polypoid growths as- 
sociated Avith ulcers of amebic origin have not been described; 
5. epilbclialization, cbaractevistic of healed, amebic ulcera- 
tions was not in evidence; 6. no “crusting, diphtheritic 
membrane characteristic of amebic infection Avas seeri; 
T. the extensive ulcerations if of amebic etiology should 
ordinarily have revealed amebic pathology elseAvhcre in the 
colon and possibly a liver abcess; 8. the history of watery 
diarrhea with no pus or blood is not characteristic of amebic 
dysentery; 9. finally, microscopically, no evidence of amebae 
Avere found in the ulcers. Therefore avc feel that, clinically, 
the case did not conform to an amebic dysentery and that, 
pathologically, amebiasis could be excluded as an etiological 
factor. It is our opinion that amebiasis Avas an incidental, 
secondary infection, and it had been cleaved up by adequate 
and appropriate treatment. 

The clinical course Avas remarkable because of its duration 
(six years) and because it ran the course of the foiu’ diffemrt 
phases mentioned in our classification given above. The 
ulcerative phase occurred early; it Avas followed by symptoms 
simulating subacute appendicitis for the relief of which 
appendiccctomy Avas performed. Then came a long history 
of recurrent, incomplete obstructions of the small boivel to 
be folloAved, finally, by multiple, late postoperative fistulae. 

Pathologically, the striking features of this case included the 
freedom from ulcerations or of other lesions of the tci’mmm 
ileum; involvement of all but about three feet of the smffil 
bowel; the marked, diffuse pseudopolyposis surrounded by 
ulcerating ai’eas such as lias been reported in cases of chronic 
ulcerative colitis, and the continued actmty of the disease as 
CAfidenced by the red, siibacutcly infiamed, linear areas in the 
thickened, “wet”’ submucosa and serosa. 

Recognized in its early phases, the affection should, by 
surgical resection, frequently haA'e the benign outcome as 
emphasized by Crohn, el al and obtained in one of three cases 
reported by Harris el at. Early diagnosis should be made 
prcoperatWely by a surA'ey of the early signs and symptoms 
and by a thorough X-ray investigation of tlie small intestine. 
At the operating table, the pathology should be recognized 
by the characteristic lesions AAdiicb liave been described by 
others and in this communication. 


SUMMARY 

A case of “chronic ulcci’atiA''e enteritis has been described. 
The term “chronic ulcerative enteritis” is, Ave pelieve, 
preferable to the more binito'i terms, “regional ileitis and 
“chronic cicatrizing enteritis.” 
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T.'RJi\( j the past two ciocacles a number of experimental 
observations have been made upon the eirect of irradi- 
ation of the stomach with reference both to anatomic changes 
so produced and to alterations in gastric secretion which may 
follow. 

All observers agree that, in adequate doses irradiation pro- 
duces definite morphologic changes in the stomach’s mucosa 
as well as temporary decreases in the quality and quantity 
of gastric secretion. These results have led to a consideration 
of the possible use of roentgen therapy in pcjitic ulcer, on the 
theory that a more or less prolonged depression of gastric 
secretory function should have a beneficial effect upon the 
healing of benign inflammatory or of ulcerative gastric lesion.s. 
The actual results of such treatment have been variable, 
possibly because of biologic differences among patients stud- 
ied and dilferences in the roentgenologic technic exliibited. 
The present study was undertaken with the idea of reviewing 
the experimental basis for such treatment and of studying the 
possibilities of its clinical application. 

_Tlie liieraliire on Ihis subject recently has been fully rc- 
viewod_by_ Des,iardins. by INicolesco and his co-workers, . and 
by Yiviani, so that a further critical analy.sis seems unneces- 
sary. The studies of Ivy and his collaborators, however, 
being most recent and complete, therefore, deserve particular 
attention. Tliese investigators irradiated dogs, who bad 
Pavlov pouches, with 160 per cent of the erythema dose for 
the dog, which dose is appro.ximately four timas the erythema 
dose for the human subject. Irradiation of this degree pro- 
duced gastric hyposocrclion with achylia, which condition 
persisted for about three or four weeks; during the period of 
recovery, the gastric acids returned to normal concentrations, 
but not to volumes 'secreted. The secretion of pepsin was 
greatly reduced; the secretion of chlorides was unaltered. 
Morphologic studies" of the.se animals indicated iiermanent 
injury of a considerable degree to the gastric mucosa. Ivy 
and his collaborators concluded that the effect of irradiation 
upon gastric secretion was direct and that other extraneous 
factors definitely could be excluded. Their results, wliich 
may be regarded as a standard, do not differ materially from 
those of earlier "workers. Desjardins, in summarizing the 
evidence on the sensitivity of the stomach to roentgen rays, 
concluded that it is considerably less sensitive than is the 
small intestine, and that the degree and duration of the 
effect on secretion depend to a great extent on the dose of 
roentgen rays used and the hnniber and frequency' of treat- 
ments. He found no evidence for the theory that, small doses 
of roentgen rays act as stimulants to gastric secretion and he 
agreed that the secretory variations observed are due lo a 
direct destructive effect on the gastric mucosa. The clinical 
effccLs, according to both Desjardins and Viviani, are vari- 
able and inconstant-, deiiending also ujion the dose, on biologic. 
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dilferences among patients and on levels of gastric acidity , 
which existed before treatment was begun. 

PURPOSE 01' THIS STUDY 

.Mthough it is admitted that the artificial production by 
roentgen therapy of partial destruction of the gastric mucosa 
in order to cause anacidity or hyposccretion is not, of itself, 
desirable, it is certainly no less so than are the extensive 
surgical procedures required to control symptoms among 
patients who habitually exhibit recurrent peptic ulcers. 
Among certain of these patients the tendency lo formation of 
ulcer cannot be controlled by rigid medical management nor 
iiy consi'nmtive surgical treatment. 1 1 is in this type of case 
that, even aft.er radical gastric resection, there is an abnor- 
mally highly acid gastric secretion and a persislcnt tendency 
to formation of ulcer. Irradiation with resultant atrophy of ■ 
the mucosa might bo the lesser of two evils. For this reawn, . 
in this study of the elfect of irradiation on gastric secretion, , 
we have attemptiid to apply methods of experimentation lo ■ 
the dog which might be applicable clinically. Tliis procedure, 
necessarily, involves the use of a dose of roentgen rays which, 
while affecting gastric secretion will not produce roentgen 
cachexia and wiiieh will permit the maintenance of good, 
health and nutrition in the animals which are being studied. 
Also it involves a longer e.,xperimental period of observation,,. ; 
since acute, depressing cfl'ecls on gastric secretion are less 
important from a clinical standpoint than is the maintenance 
of long continued hyposccretion. The studies to be reported . 
attempt to meet these requirements. We have followed two, 
lines of procedure; (1) depression of gastric secretion by 
fraclional doses of radiation applied lo the intact upper por-,-. 
lion of the abdomen, with repeated .single doses thereafter, and 
(2) smgle doses of radiation of the surgically exposed stomach, , ■ 
■with subsequent irradiation of the intact upper portion of the 
abdomen. In each instance, both the general state of the . 
animal’s nutrition and the levels of gastric acidity were taken , 
as a guide to further treatment, llie experimental animals • 
were observed over periods of from nine to fifteen months; 
studies of the gastric secretions were made at frequent in- 
tervals. Morphologic observations of the gastric mucosa, 
also were made of animals which died or were kiUed as the „ 
experiments progressed. 

METHODS : , 

Dogs were used in nil cxiwriinents. During ihn period of study tfiese. , 
animals wart; mnintninad on n standard kennel ration, lo which .com' 
.syrup and milk were added during the period of anorexia wliicli followed' 
irradiation. One animal with a gastric fistula was used; the remainder . 
were normal. ... ; - 

For the study of gastric secretion, a dose of 1 ing. of hi.stairiino WM 
ndniinislered subcutaneously and gastric juice was (;ollecled by stomach 
tube at fiflecn-mimile intervjd.s for one to one and n balf bpurs there- 
after. Aleat meals (tSO gm. of ground liorso meat and 2.S0 c.c. of wafer; 
"were gi\H;n to all animals in hbont 20 per cent, of the tests, chiefly to per- , 
mil'cbuiparison with the rcsulLs of previous observers. ' . 

Before irradiation, each animal was subjected to'from five to fawen 
'.or' more fractional analyses of gastric secretion,' in order to accustom 
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them to the test procedure, to olifain an idea of tlie nature of the indi- 
vidual gastric secretion, and to eliminate the fuotor of nervous inhibition. 

The gastric acidity xvas deferminod on the filtered gastric secretion in 
the usual manner, using a tenth-normal solution of sodium hydroxide, 
with Topfer's reagent and phenolphthalcin as indicators. The hydrogen 
ion concentration was determined by thcLeeds-Northrup potentfometer, 
using the gold hydroquinonc electrode. Pepsin was determined in a few 
instances by Gilman and Cowgill’s modification of Gates’ niclhod. ■ - 
The wenigen dose employed varied somewhat with the type of experi- 
ment and the size and general condition of the animal. Five standard 
doses were employed, the details of which are given in Tabic 1. The 

, Table I 

Dctaik of rocnlqcn dosane 


PZ5 ' 


KilovoU? 

- Snhoro C»ap 
(Peak 
Kilovolts) ’ 

1 Mini- 
1 mum 
^Yave^ 
Ijongth - 

i ■ ‘ 

■MiUi- 

ninpcrc?^ 

Filter 

I- ■ i 

fr.. ' 

UiNt.nnce,: 

cm. j 

i 

Time, 1 
Alinuica 1 

1 

1 

Rocrit- 
freas . i 

Per 

Minute j 

I'otnl Dof?e 
(roentgen?) 

ISO 

0.1SA 

3 

Alumitmiuj 
1 mill. 

22.5 

m 

115 

13,110 

130 

O.ISA 

5 

None 

1 

22.. 5 

2^ 

27n. 

6,116 

ISO 

0.13A j 

5 1 

Aluminum 
2 mm. 


39 

* 4 

3,003 

. 130 j 

’■ ! 

O.HA 1 

■ " 1 

' Aluminum 
i mm. I 

22 5 

30 

' ,77 

2,310 

ISO i 

1 

0.1 3A j 

1 ' ] 

5 1 

1 ■ ! 
[ ' 

Ahimiiuim] 
1 3 mm. 1 

22,5 

i j 

30 

1 

1 
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one used ruosl. frequently was 3,000 roentgens (international); this is 
approximately of the same iiingnitudo as that used by Ivy and his col- 
Inlwnitors; it amounts approximately to 150 per cent of tlie erythema 
dose for the dog. The largest dose, 13,000 ro:nlijens, was used only 
once; that was in an experiment involving surgical fU((K3sure and irradi- 
ation of the stomach. In other experiments of this type, from one-quar- 
ter to one-half of tliis dose was employed. In all sucli experiments, the 
aPciominal viscera were screened from the irradiated field by the use of 
le.-icl shield.s, thus oliininaUng any clTect on other organ.s which might 
confuse the result. In irradiating the intact nninial. Hie smaller doses 
inerilioned in-Table 1 were employed, the rays being directed as a beam 
into thega.stric region. This proeedtire prohaJily resulted in some irradi- 
. ation of the intestines, spleen and pancreas, 'I’he eonsequenecs of this 
irradiation of other viscera, however, may not have been of great. inir 
porl.ancc. .«ince the gvnond etfeots of irradiation on gastric secretion were 
approxiinalcly the same in tin; two groujis of cn.scs. Control experiments, 
involving irradiation of Ihe hiiici legs, wen; carried out on one animal 
■with negative rc-swlts; as other oViservers have uol^. irradiation of the 
leg.s. thora.x and he.nd doc's not ntfeef gastric secretion to any significant 
degree. 

lUvSULTS 

Tlio.eficcl of irradiation of the inhcl, upper portion of the 
(ihilomen upon the gastric secretion of oiir animals was sonic- 
w-hat less than that previously recorded by Iv-y and bis 
collaborators, altbough w c used a dose of roenlgeii rays of 
apqjroximatcly the sariie magnitude. The dilference may be 
explaiued, in part, by the fact that those observers used clogs 
with Pavlov pouches and confined the irradiation to the 
pouch and to its immediate vdcinity. whereas, in onr experi- 
ments, irradialioii .was; for obvious reasons, less accurately 
loealizcd. ; , 

. It will be noted that for three dogs the tola! amount of 
irradiation required to produce anaddily varied from .5,310 
to 11,950 roentgens. . liv the largest animal of the three (dog 1) 
there was little change in gastric acidity until the final frac- 
tional dose of the fii-st course of . irradiation was giv-cn, hut 
anacidily finally developed which persisted for about three 
weeks; gastric, acidity thereafter never was markedly affcclcd 
by irradiation (Fighre 1), In a .smaller animal (dog 3) which 
■ received the same total rocnlgen dose, a reduction in gastric, 
acidity occurred somcwliat earlier; almost conijilete ana- 
ciclity was maintained for about twice as long a period, and. 
return to nonnal gastric secretion was slow'; in this dog also; 
a. relatively gi'oater eUcet from subseciuent irradiations oc- 
ciuTed. In a third animal (dog 4) of approximately the sanie 
weight as dog 3,' anacidity developed after a total dose of 
.5,310 roeniffens and there w:as evidence of a more severe and 
lasting disturhance of gastric secretory capacity. These 
results may bc.st be e.xplaincd on the basis of biologic dill'cr- 
enccs. It is possible that, with the ia.st dog, the small in- 
testine may have been irradiated Id a greater degree than 
with the other two, since it w'as the only animal of the group 
in which. diarrhoea developed. The' most significant features 


Figure 1 (dog 1). The efFect of irradiation of gastric region on levels of 
free hydrochloric acid in gastric juice. Each line represents the maximal 
acidity attained by stimulation with histamine on the day designated. 

of the experiments on this group of dogs which were irradi- 
ated over the intact abdomen arc: (1 ) the extremely largo doses 
required to produce anacidity in two animals, (2) the rela- 
tively high resistance of the stomach to subsequent irraclia- 
tJon and (3) the low resistance of one animal, possibly because 
of biologic variation. 

The experiments on the second group of animals in which 
the exposed stomach was irradiated arc of greater interest, 
since among lliesc animals, there was no queslion of any 
roentgenologic efiect on tlic inleslincs or other viscera. So 
far as wc arc aw-are, these arc the lu'st recorded experiments 
on irradiation of the exposed and isolated stomach. The 
resistance of all of these animals to irradiation was so great 
that some doubt was cast on the nature of depressed gastric 
secretion reported in certain earlier studies. As Ivy and his 
co-workers have shown, irradiation of the small intestine, of 
itself, lowers gastric secretion; it seems that this may be a 
factor in any reduction of gastric acidity wliich follows 
irradiation of the intact upper jiortion of the abdomen. One 
dog of our series received the huge dose of 13,000 roentgens 
over the exposed stomach aiul survived eighteen days; normal 
gastric secretion occurred for four days after operation and 
complete anacidily did not develop until about a week later, 
pn 
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Figure 2 (dog 7). The results of irradiation of the exposed .sfomai li and 
subsequent irrtulialiou of intact upper portion of abdomen on mevimal 
values for free hydrochloric acid after stimulation with liistamine. 
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A dose of 3,000 roenlgeris over the exposed stomach did not 
produce anacidity in two other animals, and the same dose 
over the intact abdomen given later produced no very great 
change in the gastric acidity of these two animals (Figure 2). 
One dog tolerated 6,000 roentgens ov(>r its exposed stomach 
without obvious systemic effect; anacidity apjienred in this 
animal eighteen days later, and relatively low levels of gastric 
secretion persisted for about ten weeks. Tiiis animal’s gastric 
acidity again was abolished by a second dose of 6,000 roent- 
gens over the surgically exposed stomach given about ten 
and a half months later; previous irradiation over the intact 
abdomen had produced only moderate reductions in gastric 



acidity (Figure 3). Curiously enough, the only animal 
(dog 2), which of the four so treated showed any ill effects, 
was given a dose of roentgen rays practically incompatible 
with life. The other animals, .in spite of the effects of anes- 
thesia, the prolonged exposure of the abdominal ^^scera 
during the process of in-adlation and the relatively large 
roentgen doses, were not any more affected than were those 
in the first group in which the rays were directed to the 
intact abdomen. 

/n bot/i groups of animals, the high resistance to irradiation 
was iiot more striking- than was the tendency of gastric 
secretion to be resumed. After variable periods, and to a 
variable degree, there was a return of gastric acidity toward 
normal which, in certain animals, persisted in spite of actino- 
dermalitis, loss of weight and cachexia. It was definitely 
noted, however, that volumes of secretion were decreased and 
that the duration of secretion after stimulation with histamine 
was brief. The total amount of hydrochloric acid secreted by 
the prcadously irradiated stomach must, therefore, he con- 
siderably less than normal, although single specimens re- 
vealed satisfactory concentrations of acid and correspond- 
ingly high values for the hydrogen ion concentration. 

The pepsin concentrations encountered in the gastric juices 
of these animals after iiradiation deserve brief consideration. 
As the unpublished data of Bollman and Osterberg demon- 
strate, there is considerable varialiility in the normally high 
peptic activity of the gastric juice of the normal dog. These 
variations make it difficult to draw definite conclusions as to 
the exact effect of irradiation on secretion of pepsin. Pepsin 
determinations were made at various times following irradi- 
ation upon four of the animals in this series. Some of the 
results are given in Table 2._ It will be noted that, in two 
cases, the pepsin concentration wvas considerably reduced, 
although One. animal was capable of secreting a . considerable 
quantity of hydrochibric.'acid after stimulation with hista-- 
mine. In two other cases, in which the animals had proved 
lo.be resistant to ,the effects of irradiation, the pepsin Amlues 
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were not so greatly altered. Most obsenmrs who have de- , 
termined the peptic activity of the gastric juice after irradi- 
ation conclude that it is affected to a lesser degree than is the 
acid-secreting mechanism and that significant changes are 
noted only when the hydrochloric acid content of gastric 
juice is greatly reduced. Our results in general are confirma- 
tory hut, because of the knorvn variations in normal animals, 
the findings should not be regarded as absolutely conclusive. 

The effect of irradiation upon the morphologic character- 
istics of the gastric mucosa recently has been studied by Daw- 
son. This material was obtained from the Pavlov pouches of 
dogs used by Ivy” in the e.xperiments to whicli we referred 
in an earlier paragraph. The microscopic appearance of the 
gastric mucosa of our animals corresponds quite closely with 
that dc^ribed by Dawson, in spite of differences in the roent- 
genologic technic employed. Five hours after a single dose 
of 3,000 roentgens over the intact upper portion of the abdo- 
men, there w'as little visible change in the mucosa of the 
stomach; some edema and leukocytic infiltration were noted 
in the submucosa and serosa. In another case in w’hich the 
animal (dog 2) died eighteen days after a dose of 13,000 
roentgens the exposed stomach, there was marked dis- 
organization and necrosis of the gastric epithelium (Figure 4). 
The superficial layers and portions of the neck of the gastric 
glands were completely destroyed. The deeper portions of 
these glands were partially preserv'cd; each contained a ; 
few normal cells situated just above the muscularis mucosae. . 
The “chier’ cells disclosed relativply greater degree of injury 
than did the parietal cells. There was no e\ndent formation ■ 
of new connective tissue and leukocytic infiltration practi- 
cally was absent. • 

In two other instances in which the animals (dogs 1 and 3) 
had received approximately the same total roentgen dose ' , 
over a longer period of time, the histologic picture indicated . . 
a destructive process of a more chronic nature (Figure 5). 

In both animals, there was definite atrophy of the mucosa; 
tills w'as reduced about 50 per cent in thickness. Tlie super- , 
ficial layers of mucous epithelium were partially preserved 
especially in their deeper portions. The erj-pts of the, gastric 
glands greatly were reduced in depth; portions of the neck 
of these glands disclosed the most extensive destruction and, 
in many regions, almost were completely destroyed. The 
chief cells were poorly preserved, and in many of those wdiich 
remained, granules of zymogen were not apparent. The pari- - 
etal cells iS’crc less affected and in many places stood out . 
prominently. Whatever increase in connective tissue there 
may have been probably was more apparent than real, and . 
resulted from the destruction of so large a number, of "epi- - 
thelial elernents of the mucosa. Leukocytic infiltration was ; 
almost entirely absent. , • . 

In one case in which the animal fdog 4) had been in-adiated 
so long as about nine months before its death and in which a . 
considerably reduced gastric secretion had occurred^ there- ; 
after ' without further - irradiation, a somewhat . different. - 
histologic appearance was noted (Figure ,6j. , Sections from . 
this animal revealed almost complete , destruction bf the / 




ICT 



, Figure 4 (dog 2). The deslruclive effect of 
a large single dose of roentgen rays over the 
surgically exposed stomach. 


Figure .5 (dog 1). The eff(!ct of repeated ir- 
radiation of intact upper portion of abdomen 
on the gastric mucosa. There is relative thin- 
ness of the mucosa and disorganization of its 
structure. 


Figure 6 (dog 4). The appearance of gastric 
mucosa nine months after irradiation. Then: 
is possibly some regeneration of the parietal 
cells. 


“chief” cells, especially those of the neck of the gastric glands. 
Tlie parietal cells ■wore numerous, indicating either resistance 
to irradiation or regeneration. The superficial epithelium was 
normal llu-oughout, but the total thickne.ss of the mucosa 
greatly was reduced. Immediately below the superficial 
epithelium, there was some CAddence of fibrosis; there was an 
increase in the collagenous fibrils of the submucous coat. 
Leukocytic infiltration was almost entirely absent and there 
was no appreciable change in the blood vessels. In all sections 
the “chief” and neck cells appeared to be most greatly 
affected; the parietal cells appeared more resistant, a finding 
■which doubtless e.vplains the restoration of acidity of the 
gastric jilice even after hea^\'y irradiation. In this dog, the 
general appearance of the gastric mucosa suggested a repara- 
tive process in which the parietal cells were regenerating. 
In none of the sections studied by us did atrophy and de- 
struction of tlie mucosa approximate that seen in the stom- 
achs of clinical subjects affected with pernicious anemia or 
with other diseases associated with a true, permanent 
achyUa gaslrica.. 

COMMENT 

, From our experiments, one may conclude that any sub- 
stantial or lasting reduction in gastric acidity requires for its 
production a dose of roentgen rays just short of that which 
produces fatal roentgenologic cachexia. Heavy irradiation 
of the surgically exposed .stomach, while relatively well- 
tolerated, did not always produce complete anacidily and 
recluctidns in acidity were at best only of short duration. 
Repeated irradiation of tlie intact abdomen was relatively 
less effective and, in addition, led to the formation of actino- 
dermatitis of various degrees among certain animals. These 
cx-periments indicate again the relative insensitivity of the 
stomach to irradiation and the tendency of gastric secretion 
to be resumed even after serious injury to the gastric mucosa. 
After obserA’ing our exjierimental animals over a period of 
a'yeai- or more, and considering the massive doses of roentgen 
rays required To produce transient reductions in secretion, 
it seems unlikely that irradiation of the stomach offers any 
prospect of. controlling hyperacidity and hypersecretion in 
rhan. . When more conservative, doses were employed at 
longer intervals and the animals Avcrc kept in satisfactory 
condition, reductions in acidity were scarcely sufficient to 
warrant the difficulties involved. Even if roentgenologic 
treatment of coiTCsporiding degi-ee was feasible in clinical 
caises, it seems doubtful whether reductions in acidity of the 
d^ee and duration accomplished in these experiments 
would be of much therapeutic value in human peptic ulcer 
subjects. Such reductions could be obtained by less radical 
. metliodsi.and in fact havcTepealedly been accomplished in 
other ways Avilhoul curative, effect. , 

The cbnscn'ative doses of roentgen rays used by those Avho 


have recently attempted roentgen therapy for gastric hyper- 
secretion in man** have been much smaller than those re- 
quired to produce any significant effect in animals. Even 
such effects as have been described are slight and of short 
duration. It may be argued that a pathologic degree of 
hypersecretion might be alfccted to a greater extent, but this 
has not been the experience of those avIio have studied roent- 
genologic effects in clinical subjects (ViA'iani). In some of the 
reported studies on roentgenologic effects in man, the reduc- 
tion in acidity occurred so soon ^ter irradiation and retimied 
to normal AA-ithin such brief periods that the effects noted 
possibly were psychic rather than physical. 

Among patients affected Avilh ulcer, the relief from' symp- 
toms folloAving radiotherapy is difficult to interpret; it may 
be attributed in some instances to the spontaneous remis- 
sions so common in all IaiTJCs of peptic ulcer. In one recent 
communication, the relief of pylorospasm by irradiation is 
suggested®. As Desjardins has pointed out, symptomatic 
improvement of patients Avith ulcer reported by some ob- 
servers may be due not so much to a diminution of gastric 
secretion or acidity as to an action on the local infiltration of 
leukocytes, Avhich is a common feature in peptic ulcei-. Our 
studies, as avcU as tliose of DaAvson, on tlie morphologic ap- 
pearance of the gastric mucosa after irradiation indicate the 
plausibility of such an explanation; in practically all sections 
studied, leukocytes virtually were absent. Another possible 
hypothesis has to do Avith the effect of irradiation on pepsin 
concentration, Avhich, Avhilc inconstant, might conceivably 
aff'ect certain patients wilb ulcer in Avhom peptic activity has 
been sIigaati to be greatly increased. 

SUMMARY 

1. IiTadiation of the intact upper portion of the abdomen 
of dogs produces a A^ariable and temporary reduction in 
gastric acidity and a definite destructive effect on gastric 
mucosa. It is not possible to maintain a consistently Ioav 
level of acidity for any prolonged period without the produc- 
tion of actinodennatitis or “radiation sickness." 

2. Irradiation of the surgically c.\'posed and isolated stom- 
ach produces a similar effect on gastric secretion Avhich effect 
also is temporary. Larger single doses of roentgen rays are 
required to produce such an effect. Subsequent irradiation 
of the intact upper portion of the abdomen of these animals 
reduces gastric acidity but permanent anacidity has not been 
attained by this means. 

3. There is eAudonce to indicate a considerable variation 
in radiosonsiliveness of different animals. Avhich A'ariation 
does not increase Avith repeated irradiation. 

4. It is suggested that the reported symptomatic unproA e- 
meut of patients affected Avilh ulcer aaIio liaA'e received ir- 
radiation by roentgen rays may be due to an effect on local 
leukocytic infiltration rather than to a direct effect on gastric 
secretion. 
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VHOroCOlJi 

■ i> 0 g 1. A male i>omU-r, weighing 19.7 hg., had been nstcl in 
studies on castric t>ecrclion. A ^astjfic fistula, made Avitli a loop of neum 
according to the method of Mann oxid Bolltrmn, had been ^labhshcd 
in November. 1931. January 17, 1933, studies prehumuiry to irradiation 
were begun. The animal then weighed 22 hg. and wa.s in good condition. 
.After live hi.stamine meals, and one meat meal, a dose of -,310 roenhjens 
was given over tiic intact upper portion of the abdomen Joniinry .10. 
Prior to irradhilion. free hydrochloric acid to the amount of 100 uniis 
repcntcdlv was noted with pll values of 1.3 to 1.1. 1 wo days after irra- 
,U 1.nrl W 111 the usual stimii atloilWitli 


the upper portion of the abdomen February 6; on Febniary; 9, the maxi- 
mal free hvdrocldorio acid vahio after stiimilmioji with histamine was 
110 units. February 13, a third irradiation was given (2,, 310 roentgens). 
Tills and all subserjiicnt dose.s were given over the intact tifiper portion 
of the abdomen. 'Die following day the dog was apathetic and sick, hut 
the maximal levels of gastric acidity were essentially unchanged on 
February M, 10 and 21. Fehniury 22, a fourth irradiation (2,310 
rbenlgcni) was given; itircc days later, there was still no change in 
gastric .secretory ability; on February 23, the first significant decrease 
in gastric acidity (a maximal value of 70 units of free hydrochloric acid 
after stimulation with histamine) was noted. March 1, a (iftli dose 
(3,000 roentrjen.sj was administered. Ga.slric secretion was nonnal on 
Alareh 1; by March t! a marked decrease in total quantity of secretion 
and in gastric aciditv was noted (maximal acid values 45 free hydro- 
chloric acid, and (iO total acidify). On .March 1(1 and M, with histamine 
and willi meat lest meals, respectively, there wa.s no free hydrochloric 
acid; the aninud was in fKior condition hut weighed 20 kg. March 21. 
the dog seemed to be improving, hut anacidity persisted after stimula- 
tion with histamine. A week later, there was a small amount of free 
add, and lest meals at wecklj and biweekly intervals until August 7 
revealed a gradual inereasi! in gastric six:retory eapiieity; the pre- 
irradiation levels, however, were not alluined. A dose of 3,000 roentgens 
(August 7 produced no significant effect, although the animal's gastric 
•secretions were evainined regularly until November 7. During this 
entire period the dog was in cv( client condition, averaging about I kg. 
under its greatest recorded weight. On N'ovi'mber 7, Deeemher 8 and 
Fihnjary 1. respectively, 3,000 roentgens wen* administered: after the 
last two dosi-s. reduelion.s in gastrie aciditv were observed and the nni- 
11 '. d npi'cared to be failing rapidly in strength, February 1, an area of 
a.'linodcrinatilis was noted on the anterior abdominal wall, Fidiriiary 
23. the dog's umditlon was not good, hut after stimulation with hisln- 
mini' I free tiydroi hlorii acid vahi" of 9.5 units was noted with a pH of 

I. 31, Th'. loliovving day, the animal was saeriliced; on gross examina- 
tion all the iihdominal vi.secra appeared norriial. The gastric mucosa 
had a curious dry, moth-eaten appearance stiggeslliig atrophic gastritis. 

'I o ' 0 ’is''vvc space, sijuie of the following jtroloeols have been con- 
densed. ' . 

flog 2'. .5 male mongrel, weighing 11.2 kg., was given 13,110 roentgens 
over the suigically exiiosed stomach. The dog surviv-cd eighteen days, 
was in gor.d condition for iilxmt two weeks, aiui anacidity did not 
appe-ir until cloven days after irradiation. At necropsv, the gastric 
mucosa was congested and edematous; microscopic sections disclosed 
praelioally eoiiiplclc necrosis of the superficial mucosal layer. 

Dog 3; A female shepherd, weighing 11 kg., was given a total of 

II, 930 roentgens in live fractional doses over a period of four, weeks. 

TIie.se, were given over the intact upper portion of the abdomen. Ana- 
cidity developed six days after the last do.se and persisted for about four 
weeks, Metit test meals and stimulation witti histamine thereafter 
re.ve.'ilcd a gradual resumption of gastric secretory activity, hut pre- 
irradiation levels never were nltaincd although the animal was in good 
general condition and maintained its weight. A dose of 3,000 roentgens 
was given on August 8, November 1, and December 7, re.speel5vcly, each 
dose being followed by a jieriod of decrease in gastric sccrolion lin’d then 
by a subsequent increase. The animal was .sacrifie,ed Fehniary 14, At '- 
necropsy, the surface of the stomach showed whitish patches indicating 
peritonetd irritation. The walls of the small intc.stine appeared some- 
what thinner than normal, hut were otherwise not reinarknhie. The 
gastric miicosti presented grosslv an appearance suggesting atrojibic 
gastritis. . ' , ■ ■ , - 

Dog' 4: A male mongrel terrior, weighed 11.6 kg. After the usual 
period^of observation to establish the normal level of gastric secretion, 
the animal was given an irradiation of 2,310 roentgens and 3,000 roent- 
gens on Fehniary 22 and March 1, 1933, rcspeiytivelv; liolh were given 

nvpr. 1no inlnpt urtrvnr t.- -- . 


lor Uve -weeks. 1 he dog was followed for, ten monlhs; therd was a partial 
return of the gastfic sexiretion, but neither the quatitilv nor concenlra- 
tion of acid returned to' normal. On August 8 and August 25, there was 
virtually complete anacidity vvithout obvious cause; the aniinal’s weight 
had returned to normal and it appeared healthy. Fairly normal acid ' ' 
secretion appeared again October. 13; a third dose of 3,000 roentgens ixas 
giv;en Novembor 2, and this wiis followed. by' actinddcrmatitis and'the'- 
remarkablo^ finding.s at necropsy xverc not • 

Dog a; .A male hull terrier, vvelglirag. 12.3 kg. was subjected to the ' , 
usual, training period; seventeen test studies of gastric .secretion after ■ 


stimululiori in the histamine were made over ten weeks. Yaltiea for free , 
hydrochloric acid averaged aliout 100 tiniks, ^vvith occasional .higher 
levels' of acidity (free hydrochloric acid 125 units; and a pH of 1.17 on 
one occasion). March 31, the abdomen was opened witli the animal 
under ether anesthesia. 'The slomuch was drawn, out and isolated on 
all sides by lead shields; all other abdominal vi.scera were .screened by, 
.the same method, A .s'mgle dose of 6,116 roentgens (unfiltered) was given . 
in twenty-two minutes and tlie alidomcn closed in the usual manner. 
Eight days later, the animril’s wound vVas healed and it apparently hiid ' 
recovered; after stimulation with histamine, free hydrochloric acid 
values of 60 units were noted with n pH of 1.61. A week later these , 
values had fallen to 30 units of acid and a jiH of 1,92. April 18, there 
was iximplcle miacidily, which persisted until May 3 at which tiine,one 
Miecimen revealed 20 units of free acid after stimulation with histamine, 
(xrcatly reduced values for free hydrochloric acid after Iioth histamine 
and meat rneal.s' persisted until September 6. After .slitnulation. with 
liistamiiie on that date, free iicid values of 63 units arid u pH of.1.49 
were found. On the following day, 3,000 roentgens were given over the 
intact upper portion of the aVidomen. A week later there was little 
cluirige in gastric secretion from the previous levels but, on Septemlier 
21 and October 6, there was almost complete anacidity. October 13,.- 
50 units of free hydrochloric neid nnd a pll of 1.58 were ohsened after 
.stimulation with hi.stamine. Appro.ximately tlic .same figures were ■ 
obtained on October 27. A dose of 3,000 roentgens was adrainistered 
November 2 mid Deeemher 7, rc.spectivcly. Neither of those dose.s pro- 
tluccd any marked elfeet, although the quantities of gastric .secretion 
ohinined remained at a subnormal level and there was definite decrease 
of free acidity. February 28, the stomach was again exposed. at lapa-. . 
roloiiiy and 6,116 roentgens given over its nriterior surface; lead shields to 
protect other vi.scera were used a.s before. Two weeks later the animal 
was in good condition, the surgical wound was-jiartially lienled, nnd 
there was practically complete imacidity after slimiilation with hisla- 
niine; ii maximal pH of 2.45 was noted with 3 iinil-S of free acidity. 
During the entire period, the dog remnined in satisfactory condition; a 
slight dixlinc in weight was noted after each irradiation, hut this was 
rapidly regained. 

Dog 6: A hull terrior, weighing 11 kg., wns prepared in the usual man- 
ner. May 23, 1933, 3,000 roentgens were ndmiiiistcrcd over iJie surgi- 
cally exposed stomach with the technic previously staled. For two 
months thereafter the gastric secretions were checked tit. frequent 
intervals nhd allhotigh some reduction in gastric' aoldity wnS' noted,, 
anacidity was not ultnined; Angust, 8, 3,000 roentgens syeTn given over 
the intact abdomen; eight days later the maximal gastric acidity after 
stimulation with liistaroinc was 13 units nnd tlie pH 2.26. A week Inter 
gn.slric'setTelions were practically normal nnd they remained at or near 
this sninc level until , .November 6, On Noveinhcr 6, December 8,. 
January 31; nnd February 28, respectively, (his same dose (3,000 , 
roentgens) was given over the inlael tipiicr portion of the abdomen. The 
dog remained in, good condition, its xvcighl wns constant, no aclinodcr- 
inalitis developed, nnd gastric secretion, nllhough persistently subnor- 
mal in acidity, was not aholislicd. 

Dog 7:, A male hull terrier, weighing 13.2 kg., waS treated with 3,000 
roentgens over its surgically exposed stomach on May 25, 1933, after 
the usual preliminary sltidics. The subsequent course of this animal, so 
far ns gastric secrclion wns concerned, almost exactly paralleled that of 
dog 6. A temporary reduction of gastric acidity was noted, with subse- 
quent recovery. On Scplemhcr 8, November 6, and December 8, 1933, . 
and on Jniiuary 31, 19;i4, re.spectivcly, 3,000 roentgens vicre. given over 
the intact upper portion of the abdomen; gastric acidity wns not greatly 
affected by any of these cxjiosurcs, although (here was a consistent 30 
to 40 per cent reduction in the maximal levels of free neid after stiinulu- 
tion with histamine. The dofe remained in good condition, except for. 
the development of n small area of actinodcrraalitis in March, 193). 

Dog 8: A mnle terrier, weighing 13.3 kg., was used os a control. . 
After the usual training period, 3,000 roentgens yrera given over tlie hind 
legs on June 2; September 11, November 7, December 11, 1933, and on 
February 1, 1934, respectively. Neither the gastric secretion nor the 
general condition , of the animal was materially affected by this pro- ■ 
cedtire. , . . 
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SINGLE GASTRIC POLYP* 

REPORT OF AN INSTANCE 
By 

MARTIN G.-VORHAUS, M.D. 
and 

ARTHtJR E. T. ROGERS; M.D. 

. NEW YORK CITY. N. Y. 


I N 1888 , .Menetrier' published a description of gastric polyp 
which stands as a classic in the interpretation of this 
condition. Since then, many reports have appeared so that, 
today, the s^ject is fairly well covered. An excellent review 
of the previous literature is incorporated in the thesis of 
Kirldin and Broders- of the Alayo , Clinic. In addition to 
their; review, four instances of solitary lesions of the stomach 
are cited in a group of nineteen cases of gastric polyposis. 

Unquestionably, the most effective method of diagnosing 
poNq) of the stomach is the roentgen study, provided proper 
technique is exhibited. All observers have emphasized the 
possibilities for error at roentgen observation dependent upon 
food residues in the stomach itself, pressure from the adjacent 
gas-laden colon, foreign bodies in the stomach, notably hair- 
balls, and. gastric carcinoma of the pol^qioid t^-pe. 

. The following: case report is published to emphasize, again, 
the necessity for accurate gastro-intcstinal roentgen-studies 
in a patient where, clinically, the digestive disturbance was 
productive only of vague symptomatology. 

■ ' CASE REPORT 

R; C;, fcmole, ago .SO,' uilmillcd to the Medical Clinic complaining of 
generalized abdominal piuns, occurring five to ton minute.'? after meals, 
radiating to the back and right shoulder and relieved by alkalis, accom- 
pained hy di.stension, heart burn, belching, anorexia, loss of fourteen 
pounds in the past three months, and severe constipation. 

Two years previously, a cholecy.slcctomy had been performed at 
another institution for the above symptoms without relief. Additional 
facts in the past hislorj' include typhoid fever many years ago and a 
previous hysterectomy. 

.The physical exarniriation revealed no pertinent, findings c.xccpt evi- 
dence of loss in weight.. The laboratory study revealed normal lindings 
for the urine and the blood; tlicrc was a low, normal gastric acidity value 
following food test meals. 

Routine riaslro-inlcslihal X-ray studies were made in this department. 
Stomacli linoroscopy and subsequent films disclosed a regular, con- 
stant, punched-out, iilling-defect on the greater curvature of the pyloric 
antnim. On the opposite cun-aturc, there was a fairly constant in- 
cisiira. 7’herc was a considerable gastric residue seen by inspection of 
botli.the three- and six-hour progress films, each film exhibiting the 
greater curvature filling-defect. A diagnosis of single gastric polyp was 
made, dependent upon the cliaracter and persistence of the anomaly 
(Figs. ! &2 and 3 & 4), 



At operation, by'Dr. Pliilip M. Grausman, a hard mass was fell, .about 
four inches from the pyloric end of the .stomach. The, stomach was. 
opened imd this mass was removed.. The patient made an uneventful 
recovery;' . . .. 


' *Fr<im.UjR buparlniMit .ot Gustro-InUstiiuil Ra<liogn'e''y. Cor Joiiil Dis- 

ctiscs, Now V'ork City. . . • . - - , 

. Received for miblicafion, April B, 1934. 


Palhologicat examination, by Dr. Henry L. Jalfe, proved the specimen 
to be an inflammatory polyi) of the gastric mucosa (Fig. 5). 

Follow-up of the patient showed disap])earancc of sjTnptoms pre- 
xaously noted pre-operativcly. 

DISCUSSION 

Special interest in this case centers upon the vagueness of 
the symptoms wliich were associated with such relatively 
extensive pathology. Existence of upper abdominal pain, 
radiating to the back and right shoulder and accompanied by 
dyspeptic symptoms, had led to the incon’ect diagnosis of 



gall bladder-disease at another institution, on the basis of 
w'hich cholecystectomy had been performed. No gastro-in- 
testinal roentgenogram had been made at tlie fu'st hospital 
experience and no report of the gall bladder studies which 
were made, is available. Unquestionably, prior to the first 
operation, gastro-intcstinal roentgen films would have re- 
vealed the true nature of the pathological process in the 
stomach at that time as they did at our hands two years sub- 
sequently. 

In gastric polyposis, occurrence of pain soon after meals 
is a frequent observation. The descriptions of the pain asso- 



Fig. 3 — Stomach, three hours following barium 
meal. . 


ciated with gastric polyp vary as to its degree and location. 
Pain simulating biliary colic is, perhaps, one of the most in- 
frequent types of all pain according to the various writers 
upon stomach polyposis. 

The mechanism of pain production in our case is one 
which is open to conjecture. The roentgenograms demon- 
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Pig. 4— Slomocli, six lioiirs follomiig barium 
meal. Single gastric polyp— A. 


slrate clearly that the polyp was a considerable distance from 
the pyloric sphincter; its pedicle was so short tliat it could 
not have been displaced downwards sufficiently to produce 
pyloric obstruction. There may have been, of course, an as- 
sociated pylorospasm but our films demonstrate no roentgen 
evidence that spasm existed. Antral spasm might have been 
associated with the lesion and is a possible cause for the pain, 
even tJiough the pain’s radiation and location ai'c atypical. 

At all events, these unusual types and locations of pain 
serve to emphasize the fact that pain resembling that of 
biliary colic in intensity, location and radiation may he due 
at times, to organic disease entirely extraneous to the biliary 
tract. The gastric polyp present in this patient was in a 
'loealion and of a size readily demonstrable by routine gastro- 
intestinal X-ray examination. ISi'en in the presence of clear- 
cut roentgen evidence of gall bladder pathology, it is .some- 
times advisable to study the gastro-intcstinal tract ; certainly, 
in those patients Avherc, following cholecystectomy, the 
previous symptoms continue unabated, it hccomis an ab- 
solute necessity that one rule out organic disease of the 



I'ig. 5— Pholomicrogrmn of gnslric polyp removed nl operation. 


Stomach as a cause. This case serves as an example: here one 
has a patient who was subjected to a totally unnecessary . 
cholecystectomy and two years of additional post-operative 
sullcring — a course M’hich classified her as one of those 
patients unimiirovcd by cholecystectomy — simply because 
no stomach roentgenograms had been made when di.strcssing . 
dyspepsia first arose. 

SU.M.MARY . , -y , 

Report is made of an instance of single gastric’ polyT,- 
accompanied by a clinical symptomology resembling biliary 
colic; of cholecystectomy followed by no benefit; the dem- 
onstration of the polyp, roentgenographically; complete dis- 
appearance of all digestive symploias after surgical removal 
of the anomaly. Pathologically, the lesion was of inflamma- 
tory character. 
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RECURRENT “HIATUS HERNIA” SYNDROME OF VON BERGMANN 

By 

FELIX CUNIIA, M.D.* 

SAN inAACISCO. CM.lEOnMA 


lECENTLY, HursP described, under the title of this 
contribution, a peculiar type or variety of diaphrag- 
matic hernia. He so named the anomaly because it had been 
hrouglit to his attention at Von Bergmann's Clinic at the 
Charitc in Berlin in 1931. Yon Bcrgmann- stated that he 
regarded the disturbance of greater frequency than com- 
monly was supposed and thal.it accounted for a large Yaricty' 
of sub-sternal symptoms for which nq.otlicr adequate etiology 
could be designated. _ , ' .. ; 

Friedcnwald" and his associates, in 192.5, described this 
particular variety of hernia and first called attention to the 
fact that it was, necessary, to fludroscope patients so affected' 
in' the recumbent position' in order to demonstrate the lesion, . 
ance, in tlic upriglit position, it could not be seen. At the ’ 
same time, these ohseivers noted that forcible; deep inspira- : 
lion during the ^examination, ; caused the hernia to become, 
more prominent. ' , .. . . .. ; . , 

. Hurst^ believes that this particular vaneiy of hernia should 
be separated from the more usual forms of, hernia of the 

’'Iiislructw in Medicine, UnNcrsitylof Cnliforniti , Medical Schtrol, Snri Frnndis«co. 

'Vj-Hiling physician, Gastro-Entcrologicnl CHnic, San Fruiicisco Polyclinic. nnd 
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■ Heccivctl for iiuldicolion,' April 5, 1934.-- : . ' ' 


diaphragm commonly occurring through the oesophageal 
hiatus. He calls attention to its incidence being . mainly in 
elderly persons and that the tissues inmiedialely adjacent to 
the oesophagus as it passes through the diapliragni, are 
phnormally lax. This laxity Hurst attributes to senile atro- 
phic, changes with, the consequent loss of tone. In the pre^, 
ence of such o point of lowered resistance, it is only necessary , 
to add one other factor, namely, increased inlra-gastric 
pressure, either intermittent or constant ; then . tlic._>ajnc 
.mechanical , factors arc present which - produce lierniae in 
other parts of the body. 

Akerlundf described Oirce types of hiahis herniae: . 

a. Congcnilal — that associated with congenitally shortened 

oesophagus.' , . - ' , . - 

b. . Para-oeso/iliugeal — ^whcrc a portion of. the lovver ocsopha- : 

gus is in.tlic abdomen and some portion of the cardiac end 
. of the stomach , bulges aroiind that low-lying terminus. 
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'Fig. 1— Case 1 — ^Radiogram taken with patient in extreme Trendelen- 
. berg position and using a thick barium mixture. In the upright 
position the “hiatus hernia” could not be visualized. 


. and later protrudes cephalad through the hiatus oesoph- 
agi. 

c.. Hiatus .herniac — where there exists no congenitally 
, shortened oesophagus. 

Akerlund also gave as possible etiological factors: 

a. An cmbr}'ohic defect — a persistence of the recessus pneu- 
maio-entericiis. 

. b.^ Atrophy and lowered nutrition of the tissues, with a con- 
sequent reduction in muscle tone. 

The role of Auerbach’s plexus in the hernia production also 
. . has been mentioned. Alicroscopically, degeneration of gang- 
lion cells in the plexus accompanied by round-cell infiltration 
between -the fibres has been described. 

It is possible that faulty action of the cardiac sphincter 
itself may play a part or, there may occur disturbance in the 
. innervation-mechanism, particularly of the sympathetic 
wliich is derived mainly from the cardiac plexus and tlie 
, greater splanchnic nerves. 

Observation of. Case 1, cited below, brought out that, 
asymptomatically, the patient was much worse when in 
■ periods of emotional stress, . 

: SYMPTOMATOLOGY 

I . Clinically, the complaint may resemble either ulcer or gall 
bladder disease. Most prominent, however, usually is sub- 
sterhal distress or pressure: this may be anginoid in type 
and be referred to the left shoulder and down the arm. 

■ Dysphagia may be experienced, but, in our two cases, the 
. complaint was of food passing up and down the oesophagus 
and seemingly not getting into the stomach. 

Usually, pain, is present and of varying degree of severity. 

. . Often it is subTStemal or is sharply localized in the mid- 

epigastrium or referred through to the back in the region of 
the 7th or 8th dorsal costo-vertebral junction. Sub-sternaL 
pain Avas present in both the patients to be described. 

. . , NocUirnal distress and ag^avation of all syihptoms, particu- 
larly the increase in sub-stemal pressure, present when lying 


in bed and relieved upon sitting erect, frequently is encoun- 
tered. Regurgitation of food or actual vomiting may be 
noted. . 

Inflammation of the involved area is possible; it occurs 
secondarj" to irritant substances in the diet. These may pro- 
duce first, abrasions and, subsequently, if the irritant con- 
tinues, actual infiammation. 

Ulcer of the lower end of the oesophagus is not particularly 
uncommon ; such may easily occur in an area of lowered nu- 
trition and lack of tonus. In such event, the symptoms may 
be those common to ulcer; occult blood in the stools may be 
an accompaniment. 

Boentgenological Aspects: It is perhaps most important to 
bear in mind that tliis particular type of hernia cannot be 
visualized in the upright position; often it is necessary to 
place the patient in recumbent positions, varUng the angles 
of vision during the study, in order to demonstrate the lesion. 
This is Avell illustrated by Case 1, below : it was necessary to 
place the patient in the extreme Trendelenburg position and 
to use a ver>' thick barium mixture before a satisfactory result 
was obtained. 

A second important, fact is that the condition may be in- 
termittent in the character, the degree of its manifestations 
subject to psycluc or emotional influences. At times, the 
hernia actu^Iy may be not present. Thus, repealed exami- 
nations arc required t o demonstrate it. Tliis peculiarity may 
account for failure to discover the hernia in several early 
roentgen examinations in Case 1, particularly when taken 
in association Avith tliis patient’s aggravation of symptoms 
AA'hen under emotional stress, a fact Avhich Avas not discovered 
for some time. 

Deep-breathing manoeuAU’c: The effect of having the pa- 
tient carry on forced deep inspiration to aid in visualization 
of the hernia, is not to be minimized: it is a distinct help. 

The constancy of Adsiializalion is dependent upon several 
factors: 

a. Size of the hernia — usually it is about as large as a Avalnut. 

b. The size of the oesophageal orifice. 

c. The amount of muscular contraction around the oesoph- 
ageal opening. 

d. The position of the patient. 

e. The influence upon the hernia of forced, deep inspiration, 
particularly AAith regard to making it more prominent. 

f. Special roentgen technic, position of patient, etc. 

TREAT.ME.NT 

Hurst has summarized the treatment of the condition as 
being tlirccted mainly tOAvard the avoidance of increase in 
intra-abdominal, and hence, sub-diaphragmatic pressure. 

Flatulency and increased sub-diaphragmatic pressure 
caused by caihohydrate fermentation in either the stomach 
or the intestine must be controlled by diet and, occasionally 
by the use of such preparations as diastase or charcoal. 
Colloidal kaolin Avas administered in our Case 1, Avith bene- 
ficial result. 

Avoidance of any constricting belt or tight garments about 
the abdomen. 

Elimination of roughage and bulk from the diet: bland 
smooth -diet is preferable. With some patients, small meals 
at rather frequent inten'als, say 2-3 hours, appear to lc.ssen 
loAA'cr oesophageal in-ilation. 

Relief of the nocturnal, sub-sternal distress if present, can 
be accomplished to some extent by haAdng the patient sleep 
AA-ith head and shoulders elevated so that any increased, 
intra-gastric pressure is not . directed upward against the 
diaphragm. 

If there is reason to suspect that true inflammation is 
present or that actual ulceration had taken place, supple- , 
raenting the smooth diet AAuth anti-spasmodics, as belladonna, 
papaA’-erine, etc., may hasten faAmrable outcome, by. relaxa-.. 
tion of the cardiac-sphincter spasm. Alkaline thei’apy, : as in 
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jr,g_ 2 — raso 2- Koc'ntfc'i'iiogrnm (aken with pnlient in rcctimbcnt 
posiliun. hi liio iijiriglit position llie “hinlus 
kcr/iia” not visiKiiized. 

instancf^ of jieplic nicer, peiierally is indicalod, -whero con- 
comitant nith the hernia ulcer is proved or suspected. 

CONCLUSIONS 

1. This sjTidrome probaldy is more frequent than has 
been con.'-idered; in cases where digestive symptoms pre- 
dominantly are sub-sternal and no satisfactory, explanation 
can be found, this area should be subject to close scrutiny 
in order to prove the presence or absence of “hiatus hernia.” 

2. The diagnosis is best made by fluoroscopic c.xamina- 
iion and then confirmed by X-iay films. Since the lesion may 
not be visible with the patient upright, observations of the 
patient in the recumbent or' the Trendelenburg position are 
neecssarj- in order fully to demonstrate or to exclude the 
anomaly. 

3. A careful clinical history eliciting the tjqie , of sub- 
sternal distress, the sensation of food moving tip and down 
in the oesophagus plus the tendency for nocturnal aggrava- 


tion of symptoms, oftentimes will suggest the diagnosis and \ 
lead to carrying out of technical procedures which reveal the ' ,, ' 
lesion. 

Tlie two cases cited here were seen recently iii the course ^ " 
of complete gastro-intcstinal studies; 

CASE IIISTOniES , , - < , 

Case 1. — Aliilc. Age 69. Retired. Complained of pain, described as 
boring in cbarnctcr, localized ju.st to tbc left of the ensiform and svbich ' 
radiated through to Ibc back at the level of the Cth costo-verlcbral . 
junction. Pain has been present for varying intcrt-als for past five years 
hut, whereas formerly, it was mild and occurred at varying intervals, 
now it is constant and more severe. He has noted that the pain is 
relieved when his sloraach is empty and seems to be increased on taking 
food. No nausea, but the patient vomits quite frequently usiially" . 

alinosl immediately after eating, vomitus usually consisting of digested ' 

food particles. lie has noticed that his symptoms seem to Ijc increased 
at night and he has been unable to get to sleep satisfactorily; may awake : •, 
■with pain and a pressure under the sternum which is relieved by walking 
around and drinking hot water. Has-awakened every iiour during night, ■ 
for past two inonllis. Has lost 20 lbs. since symptoms became ‘Severe 
hut he attributes this to not eating in order to avoid pain. Before the 
pain became constant and severe he noted that n large meal or taking 
a large quantity of fluid would bring on pain. Ho has had considerable 
financial ui>d family worries and has noticed that when he is more dis- 
turbed mentally his symptoms arc much worse. 

Complete Bocnlgcn studies have been made several times during the ' . 
post five •years by various physicians but have always been reported 
negative. He has experienced prolonged medical, ulcer-regimes hut . 
with indifierent results. 

Patient slated that., at a previous examination, an nttbmpl had been 
made to pn.ss a stomach tube but that he bad bled so profusely that the . 
tubing bad been abandoned. AIkiuI tlirec months later another un- ' 
successful attempt resulted in ijrofuse liemorrhage. ' 

After examining the cnrdio-cosophagcal region in tlic upright po.sition, 
the patient was placed in the recumbent position but no nbnormalilj’ 
was noted, but when he was placed in the extreme Trendelenburg posi- • • 
tion and swallowed a very lliiek, barimn mixture, a hernia alioul tlie ■ '■ 
size of a small walnut eotild be demonstrated. (Figure 1). Placing tlie ■ ' 
patientngoin in the upright position the barium passed into the stomach •, 

, and the lesion could not be seen, Ap ocsophagdseopo was pu.ssed for the ■ 
entire length of the oesophagus, but Tioobnormalily was noted. During , 
the esominnthn there nos no bleeding and no apparent cause disebv- ■ 
cred for the previous profuse hemorrhages when stomach. tubes •were . 
passed. (Figure 1); ■ ■ , , . / ‘ 

Case 2. — Female, -widow, ago '10 -years. _ Complaint: Subste.mal pain ’ ■ 
and dislrc.ss for past year, usually occurring inimediately after meals 
and accompanied by a sensation of food slicking half woy-bettveen 
pharynx and stomacli. Pain is mild, described as a dull, constant ache ‘ • 
sharply localized in one spot. No nausea or vomiting, some belching of 
gas nnd regurgitation of food. Bowels move normally, no dark colored 
or tarry stools observed. At night on retiring, the pain and pressure • '■ 
arc xvorso and the patient obtains relief by drinking several glasses of ; . 
hot xvalcr; otherwise the distress xvill keep lier awake for hours. No loss 
in weight, although during the past two months symptoms have in-, 
creased markedly. in .severity, particularly the localized pain; she has, 
placed herself upon a iiiilk and egg regime wifli sliglit relief. 

Uocnlgcn Examination: Fliioroscopically, in the upright position ' 
oesophagus and stohinch entirely negative. Placing the patient in the 
Trcmielenhurg position, a small iicrnin the size of an almond was seen - 
in the lowest portion, of the oe.sophagus just olio ve tlie diaphragm. 
(Figure 2). ^ , , 


Pratt, Joseph IT. > control studies have been made on animals in which tlie nerve pathways 

‘‘A Study of Steatorrhea, with special reference to its occurrence in have been “blocked” in order to check up pain responses when acid 
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Pancreatic Disease and Sprue.' 
2:222, February, 193ti. 


action upon “exposed nen-e endings" has been made impossible.) 

E. B. Freeman. 


r The author points out that serious errors are. made in attemnting to 
, determine the amount of fat present in_ the feces by gross and micro- 
scopic examination, and that the recognition of most cases requires the 
careful and time consuming methods of the chemist. It is essential that 
the exact amount of ingested fat be known. Adolph Schmidt’s standard 
diet is reconunended. A knowledge of the percentage and amount of 
fat absorbed from the food is of far greater value than the determination 
alone of the percentage of fat in the feces. 

The fat content of the dried feces was determined in thirty-three cases. 
The utilization of starch in the food was normal in all the cases of 
steatorrhea studied. The determination of the percentage of nitrogen 
in thefcccs has proved of no value in diagnosis. Most of the cases proved 
to be sprue or pancreatic disease. 

Comment; It is griitifymg to know ttiat high-grade chemical feces 
work is being carried on in these days of rapid Roentgen-ray diagnosis 
of abdominal disease. In one of the writer’s cases, a diagno.sis of 
steatorrhea was made, due to pancreatic disease. 'The patient liad had a 
gastro-enteroslomy performed some months previous to tlio establish- 
ment of tlds diagnosis. The autopsy revealed that the surgeon had 
inadvertently attached the terminal ileum to the stomach. 

H. TV. Soper. 


Hurst, A. (Londcr.). „ 

. Stomach Diseases as Entities. Archives f. 
January, i93h, Vol. 55, No. 1~2. 


Verdnuungskrankheilcn, 


Hx-perand hypostlienic gastric constitutions are associated with hyper 
and 'hypochlorhydria, respectively. These types may become more 
susceptible to gastritic insults cither because of lack of IICl or because 
of lack of the protective mucoid secretion ns the result of a too rapid 
emptving of tfio stomach. Gastritis reduces the HCl content of the 
stomach rendering in some cases hypoclilorhydric types into complete 
aohvlias. Secondary crfecls of gastritis: in hypcrslcnic individuals it is 
more prone to cause ulcers or ulcerous gastritis due to the effect of HCl 
on denuded areas. In hypostlienic persons the association with achlor- 
hydria is not uncommon, leading often to a gastro-enteritis. The latter 
predisposes to various infections (lack of destruction of organisms), or 
even toxic allergic conditions (rheumatism, rosacea). Relationship 
with pernicious' anemia is slre.sscd, xvhile that of a simple anemia is also 
mentioned. Cancer of.stomach: about 65 per cent of the cancers develop 
from chronic gastritis, the remaining ones are superimposed on gastric 
ulcers. Hyperstlienic types never develop pernicious anemia alUiough 
they may be afllicted witli ulceration. Hxqiosthenic types on the other 
hand are frequently the victims of pernicious anemia without ulcera- 
tion Both txTics, however, are liable of carcinomatous dcgeneraU'on. 

■ , ■ • M. E. Gabor. 


Differential Diagnosis of Pylorostenosis and Pylorospasms. 
Archives f. Verdauungskrankheilen, January, 193^1, Vol. 55, No. 1-2. 

'?irherc are not positive criteria to differentiate these two sj-ndroraes 
’with tlie usual methods. The presence of lactic acid is also not pathogno- 
monic for stenosis produced by cancer. The author advise_s strychnine 
injection (1:1000 and up) which promotes peristalsis. In cases of spasins 
■ a re-establishment of the normal How is attained while the true stenotic 
; stomachs suffer an exacerbation of vomiting produced by antiperistalsis. 
, He suggests the same agents in oesophageal spasms and stenoses. 

M. E. Gabor. 


Pauier, Waptkr Lincoln AND Heinz, ’Tiieodore E. „ , .. 

“Mechanism of Pain in Gastric and Duodenal Ulcer — Study vii: 

Further Observation, Arch. Ini. Med. 53:269-235, 193^1. 

In tliis article a suivey of the literature relative to ulcer pain has been 
made. Experimental work by the authors on patients with benign 
gastric ulcer, duodenal ulcer and gastric carcinoma is presented, includ- 
ing observations of tlie acidity during spontaneous distress, the produc- 
tion of ulcer pain with physiologic solution of hydrochloric acid, and by 
subsequent stimulation with histamine hydrochloride, Kianographic 
and roentgenologic studies of the stomach during distress, together with 
; the effect of calcium chloride and atrophine sulphate on ulcer pain. 

The studies suggest a relationship of gastric acidity to ulcer pain; that 
ulcer pain ordinarily is independent of gastric peristalsis, gastric tone, 
intragastric pressure and pylorospasm, except ns these intluence gastric 
emptying, thereby affecting the chemical nature of the fluid bathing the 
ulcer. Atropine sulphate intravenously did not desensitize the pain pro- 
ducing .mechanism, while calcium’ chloride by intravenous route tem- 
porarily afforded relief. The acid acting directly on exposed nerve 
endings in an irritable -Ussue is defined as an adequate stimulus for the 
production of pain. (Comment: No tissue, sections are exhibited to prove 
’ tliat such ,“e.xposed nerve ’endings” actually exist and apparantly no 


TYile, Udo J., M.D., AND Sams, Wiley AI., M.D. 

A Study of .Jaundice in Syphilis. Its Relation to Therapy. Am. 

Jour. Med. Sciences, March, 1931i. 

Jaundice in early syphilis has been reported since the 16th Century 
and its appearance with late sj'philis, especially cirrhosis, is not im- 
common. This study xvas made under four headings, viz: (a) Untreated 
cases pf jaundice and sjTphilis; (b) jaundice following treatment for 
syphilis with one of the arsphenamines; (c) infectious jaundice; (d) sjqih- 
ilitics who develop jaundice during or after malarial therapy. 

10,021 cases of syphilis were seen in the University Hospital (Ann 
Arbor) from January 1, 1925, to March 1, 1933, and the incidence of 
jaundice before treatment was 0.18 per cent (18 in 10,021 cases). Of 
these cases 4126 were treated witli one of the arsphenamines and 56 
developed jaundice (1.35 per cent). This is 7.5 times as frequent as pre- 
therapeutic jaundice. Cases of post-arsphenamine jaundice can be separ- 
ated into early and late types. In early cases jaundice appears in from 1 
to 15 days and may be ascribed to Herxheimer reactions or toxic 
reactions. 

Late post-arsphenamine jaundice occurs, on the average, 80 days after 
the last intravenous treatment. There are tlirce major theories as to 
the cause of the late icterus; (1) delayed toxic action of arsphenamine on 
the liver; (2) a hepato-recurrence; and (3) an intercurrent infection 
usually in the nature of a so-called “catarrhal jaundice.” 

_ Arsenic jaundice is much more frequent than jaundice in the popula- 
tion ns a whole. Ruge found it to occur 16 times more frequently among 
the personnel of the German Navy treated with salvarsan than among 
the rest of the Nax-y. After recovery patients may again tolerate 
arsphenamino xvithout a return of jaundice. The authors’ experience 
and arguments do not 'altogether agree with the contention of Milian 
that 90 per cent of late cases of jaundice result from a recurrence of 
syphilis m the liver (hepatorecurrence). 

Under number 9 of the conclusions the authors state: “Until more 
accurate means are at hand to determine susceptibility and liver func- 
tion, and until the drug is modiGed to make it less hepalotoxic, post- 
arsphenamine ictenis will continue to be among the severe complications 
of the modern treatment of syphilis.” 

Allen Jones. 


Mourison, Theodore H., M.D., F.A.C.P., and Feldm.vn, Maurice, 

M.D., Baltimore, AId. 

The Redundant Duodenum: Clinical Significance. Annals of Ini. 

Med., 7, 9, March, 1935, 1126. 

Instead of the usual C shape of the duodenum it may assume a U 
shape or V shape or other_ abnormal pictures. 

Normally the first portion of the duodenum is somewhat mobile, the 
remaining portions less so. 

The_ looping in the redundant duodenum is caused by an anomalous 
condition of tlie hepato-duodeno^colic ligament. Ptosis of the superior 
portion of the duodenum results in a loop in wliich tliere occurs a delay- 
in the passage of the opaque meal. There is a marked elongation or 
lengthening of the superior segment of the duodenum in cases of 
redundancy. 

The term dolichoduodemim is preferred to “the redundant duo- 
denum.” 

Radiographic pictures show a loop like a diverticulum in the duo- 
denum just beyond the cap. The symptoms, while not characteristic, 
usually include anorexia, nausea, epigastric discomfort, vomiting and 
headache; so-called bilious attacks may hax-e occurred for years. 
Duodenal stasis is usually present. With frequent attacks, loss of weight 
and strength and neurasthenic sy-niptoms may develop. Constipation 
in sonie, diarrhoea in others, may be present. Mild pain may be noted. 
Hepatic enlargement and_ tenderness under the right costal arch may 
supervene. Gastric secretion is variable; hyqierchlorhydria being found 
in a small majority. 

_ Accurate diagnosis of the condition depends upon X-ray demonstra- 
tion. In the authors’ cases peptic ulcer w-as frequently found and gall- 
bladder infection rarely so. 

In the diagnosis repeated Roentgen-ray examinations should be re- 
sorted to in order that the permanency of the condition may be estab- 
lished. 

In the treatment of the condition a bland diet of liigh caloric x-ahie, . 
rest in bed for four to six xveeks with the foot of the bed elevated, espe- 
cially in those cases associated with mpked enteroptosis, ulcer and the 
more severe grades of duodenal stasis. Surgical measures, duodeno- 
duodenosfomy, duodeno-jejunostomy or g.aslro-jejunostomy may be 
resorted to. , _ . • _ , . , , ' 

Operation xvas not performed in any of the authors’ cases. , , , 

' The Abstractor considers this an important subject and the contri- 
bution valuable and timely. 

Allen Jones. 
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SECTION II — Experimental Physiology 


AN INVESTIGATION CONCERNING CERTAIN SUBSTANCES 
reported to affect the MOTILITY OF 
THE GALL BLADDER* 

I ■ . • 

By 

W. L. VOEGTLIN and A. C. IVY 

CHICAGO. ILLINOIS 


K ELATlVliLY few observations have lieen published 
regarding the pharmacology of the gall bladder in situ 
in the dog, althougli much work has been done on strips of the 
gall bladder and on the isolated gall bladder. The results of 
many investigators regarding the eflrccts of certain drugs on 
the motility of the isolated gall bladder are not in agreement, 
except when the more potent drugs were used. The results 
on the effects of drugs on the gall bladder in situ arc also in 
conllict. I'hesc conflicting reports probably arc duo mainly 
to the inadequate control of extrinsic factors which play a 
role in the evacuation of the gall bladder as well as to the 
employment of inadequate methods of recording changes in 
intrav(!sicle pressure. Those factors, which, aside from the 
jihysiological state and response of the intrinsic musculature, 
may cause an apparent contraction or relaxation of the gall 
bladder are; (a) changes in liver volume, (b) increased gastric 
or duodenal motility, (c) changes in intra-abdomihal pres- 
sure, (d) increase or decrease^ in the muscular tone of the 
abdominal muscles or of the diaphragm and (e) variation in 
the depth of anesthesia. • 

In the present study, these factors have been eliminated or 
controlled, and the eflects of certain drugs on the motility of 
the gall bladder in situ in the dog has been determined, 
utilizing a sensitive method for the determination of changes 
in the intravesical pressure. 

METHODS 

Changes in the intravc-sicnl pressure were recorded by Uic nielbod of 
Ivy and Oldbcrg (17) wbicb was found to record slight changes satis- 
factorily. The cystic duct was clamped,. avoiding Uic cystic artery, and 
a trocar was placed in the dome of the gall hladdori Uecordings were 
made by connecting the trocar to a Beckmann tambour writing on a 
.smoked drum. Changes m liver volume, intestinal motility and mus- 
cular tone of the abdominal muscles and diaphragm were controlled, 
in the case of those drugs causing apparent contractions or relaxations 
of the gall bladder, by inserting a rubber balloon between the lobes 
of tlic liver. This balloon wnsdn turn connected to n second tambour 
after the method of Bainbridge and Dale (2.) Any changes recorded 
by the gall bladder tambour which were duplicated by tlic tanil)our 
, connected to the phantom gall bladder were rejected as being tlic result 
of extraneous factors. Changes in intra-abdominal pressure xvere elimi- 
nated by allowing the abdominal incision to gape and covering it with 
a towel. ..Narcosis was maintained at.- a constant level by running 
tlic experiments under barbital, : using ether only during the oper- 
ative procedure. ' Since cholecysloltinin ' is the most potent excitor 
of the gall' bladder known at the present time, all giill bladders were 
tested by preliminary injections of this material. Only those respond- . 
ing satisfactorily to tills stimulus wcre.uscd in investigating the follow- 
- - ing substances: pilocarpine, calcium chloride, pituilrin;, choline 

(ficclylchoUnc), methyl guanadine, hydrochloric acid^ hypertonic 
■ sodium chloride solution, cyslitic, papaverine, atropine, epinephrine, 
ephedrine, peptone, magnesium sulphate, ami various Jolly suhstances. 
These substances were injected intravenously, while solutions of 
' - peptone, glucose and magnesium .rii/p/ia/e also were administered by Inins- 
, ■ duodenal instillation. , The dogs were fasted 24 hours prior to the 
experiment to insure' well filled gall bladders. . 

' *Krora ibe Department of Physiology and l*liQjinac?o1offy, Noirtliwestcrn Univcfsity, ■ 
Clucnpo. • ■ ■ ' ' 

Jleccivcd for publicfilion, April 6, 1934. ' - 
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RESULTS 

Pilocarpine is. said to cause a contraction of the gall ; 
bladder in situ in dogs or isolated (18) (30) (34) (35) and.in . 
the cat (26). Little or no evacuation of the visualized gall 
bladder under the influence of pilocarpine, however, has been' ' 
demonstrated in man (14), (20) (27), or in dogs or cats ■. 
(.3) (32). In our experiments, pilocarpine in doses of 1/2. . 
mgm., in loio, gave a strong, well sustained, tonic contraction , . 
of the gall bladder in silu in each of four barbitalized dogs! ■ 
Changes in liver volume, as recorded by the phantoip gall 
bladder, occurred with the fall in blood pressure, but per- 
sisted for a shorter period than the changes in intravesical , 
pressure. The contraction of the gall bladder was promptly ’ 
relaxed by atropine. . ' 

In four dogs, the gall bladder was visualized with lelraiodo^ .. 
phenolphthalein. No diminution in the size of the cholccysto- '. / 
gram was noted in any of these unancsthetized dogs^ifter the .. 
subcutaneous injection of 4 mgm, of pilocarpine. The gall 
bladder bile might be moved into the cystic duct, but no dis- ■ 
charge into, the duodenum followed. Since we know that / 
pilocarpine markedly increases the resistance offered by. the:' 
intramural portion of the common bile duct to the flow of 
bile into the duodenum, these results arc not surprising. In ; 
other words, pilocarpine produces a biliary dyskinesia.. 
These results confirm those of Bassin and ^Tiilaker (3) on 
the dog and the cat, and the observation that pilocarpine is 
not cfTeclivc in causing gall bladder evacuation in man 
(vide supra). , ' , 

Piluilrin. Tliis substance according to some reports cither 
relaxes or has no elTect on the gall bladder in siiii, or isolated, ' 
of dogs and guinea pigs (.5) (13)., Kalk (19) reports an im- . . 
mediate primary relaxation 4vilh a secondary rise in gall 
bladder lone in decerebrate cats after a latent period of 5-15 
minutes following the intravenous administration of pituilrin. 
Similar, changes in the human gall bladder have been demon- 
strated rpcntgcnograijliically. Many investigators have re- 
ported on the evaqualion of the gall bladder in man folloAving 
the subcutaneous injection of 1 or 2 cc. of pituilrin (3) (4) \ 
(14) (19) (20) (27) (.33), (et al). , ; ; , . 

In our experiments, "pitressin” (the pressor — diurctic- 
antidiuretic fraction of pituitary extract) when given intra- , 
venously in doses of 1 cc. caused a strong rise in intravesical , 
pressure in six dogs and slight relaxation in one dog. The rise 
in pressure followed a laterik-peribd of from 10 to 18 minutes 
during which period the gall bladder often showed ah appar- 
ent relaxation. Since this fall iii pressure did not invariably 
occur, and when it did occur it was' accompanied by a de- 
crease in liver volume, we believe the pressure fall to be an 
artefact insofar as the gall bladder is concerned. The height . 
of the contraction is' attained in from 1 to 2 hours after • 
injection and is considerable, corresponding to as much .as 
15 cm, of bile pressure, pilressin, when administered sub- 
cutaneously in.doses of 2 Ip 4 cc,, gave variable results. A rise 
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in gall bladder pressure occurred in 4 dogs, wlnlc relaxation 
vras seen in one dog. No apparent efl’cet was noted in 2 dogs. 
The latent-period following the subcutaneous injection of 
pitressin was about 45 minutes with the smaller doses (2 cc.), 
although only a very short latent-period (4-6 minutes) fol- 
lowed the administration of 4 cc. The ma.ximum rise in 
intravesical, pressure was 10 cm. of bile pressure. The oxy- 
tocic principle of pituilrin {'"oxylocin,” Parke Davis and Co.) 
was irregular in its action. A small contraction was seen in 
3 dogs, relaxation in two and no apparent effects in two, 
when this substance was injected, intravenously, in amounts 
of 1 cc. A transient fall in blood pressure accompanied each 
of the injections. In those trials which revealed a contraction 
of the gall bladder, no appreciable latent-period preceded 
the rise in intravesical jiressure. The rise quickly reached a 
maximum (2-4 cm. bile pressure) and slowly subsided in 
about 15-20 ihinutes. 

Our results with pitressin in the dog with the gaU bladder 
in sUu were similar to those of Kalk (19) on the human gall 
bladder when studied roentgenographically and in the 
decerebrate cat. Our observations, however, contradict the 
findings of Houssay and Rubio (15), who used the trans- 
planted gall bladder, in the dog. It is possible, in view of the 


thought to be produced by factors other than a true muscular 
contraction of the vesicle. 

Hydrochloric acid. Three to 10 cc. of N/20 MCI when in- 
jected intravenously were found to have no effect on the 
motility of the gall bladder in situ in dogs. This experiment 
was performed primarily to ascertain if the absorption in the 
intestine of the MCI of the gastric juice might have an efl'ect 
on the gall bladder. 

Sodium chloride solniion. Hypertonic sodium chloride 
solution which is known to increase the propulsive motility 
of the intestine when injected intravenously (30%), has been 
reported to have an inconstant effect on tlie gall bladder in 
dogs (29) (31). This substance when injected intravenously 
in amounts up to 20 cc. failed to give a motor response in 
four dogs. 

Cystine. Cystine HCl in amounts up to 5 cc. of a 0.2% 
solution gave no rise in intravesical pressure. Cystine was 
used because preliminary tests indicate that it is present in 
cholecystokinin. 

. Papaverine. This thug has been said to cause relaxation 
of gall bladder strips from the dog and the cat (24) and of the 
isolated gall bladder of the guinea pig (10) (11). In our ex- 
perience this drug caused no decrease in the intravesical 



Record on smoked drum of gall bladder contractions following injoclion of Pitressin. 


long latent-period, that these workers did not observe their 
preparations sufficiently long to nolo, the delayed contraction. 
We have no explanation to offer regarding this delayed con- 
traction of the gall bladder after pituitrin, which is a very 
interesting phenomenon when compared with the action of 
cholecystokinin and pilocarpine. 

Calcium chloride intravenously has been rcijorled as caus- 
ing some evacuation of the gall bladder (3) (4), No rise in 
intravesical pressure was noted in any of our five dogs in- 
jected with a 5% solution of tliis salt in amounts up to 5 cc., 
although some augmentation- of the tonus rhythm was 
regularly’ observed. 

Choline (acetylcholine) may cause some slight evacuation 
of the gall bladder in man (14) and in the cat (4). \3Qien this 
drug is injected, a mai’ked change in liver volume occurs 
along wdth the fall in blood pressure, but a true contraction 
of the gall bladder in situ was not noted in any of the three 
dogs follomng the intravenous injection of this substance. 
If a contraction of the gall bladder in situ occurs in the dog, 
it is entirely masked by the effect of the change in liver 
volume incident to the fall in blood pressure. 

Glianadine (methyl guanadine sulphate) is said to be 
without effect on the isolated gall bladder of the guinea pig. 
(lb). In doses of 2 mgni. per kilogram it caused a brief rise 
in intravesical pressure in two dogs in our series. This rise 
was coincidental rvith the rise in blood pressure and was 
duplicated by the phantom gall bladder. It was therefore 


pressure upon the intravenous administration of 15 mgm. 
or the subcutaneous injection of 25 mgm., either during the 
resting stage, or at the height of a tonic cholecystokinin con- 
traction. If papaverine is effective in relieving biliary colic, 
its action must be on other tissues than the gall bladder. 
However, it docs not cause an increase in the tonus rhythm 
of the gall bladder as morphine generally does. 

Novocaine. This drug has been reported to relax the iso- 
lated gall bladder of the guinea pig (10) (11). Infiltration of 
the abdominal incision with 20 cc. of 2% procaine caused 
no relaxation of tlic viscus in either of our two dogs wdthin 
one hour. 

Atropine is said to cause relaxation of the gall bladder of 
the guinea pig, dog, cat, and monkey when isolated and 
in situ (2) (5) (6) (7) (8) (16) (22) (35) ct al. 'NVe found that 
atropine promptly relaxed the contraction induced by 
pilocarpine. Only occasionally it relaxed slightly the resting 
gall bladder. Neither did it abolish the response of the gall 
bladder to cholecystokinin, but it may decrease the vigor of 
the response. Atropine is the most potent ch-ug, except deep 
ether anesthesia, Avhich we have tried, for decreasing gall 
bladder tone. 

Epinephrine. This agent is variously reported as causing 
contraction, relaxation, or as haxdng no effect upon the gall 
bladder when isolated or in situ (2) (5) (8) (13) (21) (et al). 
Wc were unable to demonstrate any constant effect following 
the intravenous injection of even as much as 1 cc. of 1:1000 
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solulioh, slowly. A slight relaxation was observed in two 
, clogs . lollowing this dose which, given intravenously, is 
enormous. ; . ^ .. 

Ephedrine. This drug, which in many instances acts like 
epinephrine, but more slowly over a more prolonged period, 
had no effect on the gall bladder motility. Doses of 20-25 
mgm. were administered intravenously. In this dose blood 
pressure is markedly elevated (40-100 mm. Hg.). 

: Peptone (Witte). Tliis substance was administered intra- 
yenously in a 1% solution in amounts up to 5 cc. An irregular 
rise in intravesical pressure coincidental noth blood pressure 
changes resulted. The rise in intravesical pressure was dupli- 
by the tracing from the artificial gall bladder, showing 
that the rise in intravesical pressure was not due to a true 
cohiraclwn of the gall bladder. The trichloracetic acid 
: precipitate from 3 grams of Witte’s peptone, when injected 
intravenously, produced only a slight vasodepressor effect, 
and no effect on gall bladder motility. Tlic trichloracetic 
acid precipitate was used' because this reagent precipitates 
cholecystokinin from peptone-containing solutions. 

Similar results were obtained when a peptone from another 
source (Armour) was used. Thus it is evident from tliese 
results, that when peptone is instilled into the duodenum to 
effect gall bladder evacuation, it does not act specifically on 
. the gall bladder after absorption into the blood. 

) .Fatly subslanc^. Varioi^ fatty, substances were injected 
intravenously without obtaining any contraction of the gall 
■ bladder. ThescTncluded the non-saponifiabte fraction from 
200 cc. of olive oil, glycerol (3 cc.), and oleic acid (5 cc.). The 
intravenous injection of chyle (120 cc. containing 1.0-2.5% 
fat) , collected from the thoracic duct of dogs which bad been 
fed a fat meal (egg yolk and cream) was ineffective in causing 
a contraction of the gall bladder in situ, in barbitoiizcd dogs. 
Neither did it cause any decrease in the size of the cholccysto- 
^am in any of three unaiie^hetized dogs. The mechanism of 
the-, apparent contraction of the , gall bladder following the 
intravenous injection of oil emulsions and the effect of vari- 
ous digests of fat has been reported in another publication 
(31)i .Thus, we have so far been unable to demonstrate that 
an agent' present in food or resulting from the digestion of 
, food-causes gall bladder contraction upon being administered 
intravenously. 

Magnesium sulphate. This substance when injected intra- 
venously has' been reported to depress slightly the gall bladder 
of the dog in situ (23). In our experiments, this substance 
on intravenous injection (200-300 mgm.) was without effect 
on the gall bladder response to cholecystokinin. 

. Magnesium sulphate. Solutions of magnesium sulphate 
(25-.33%) when placed in the duodenum of anesthetized dogs 
have been reported to cause evacuation of the gall bladder 
(25) (28). Others have been unsuccessful in confirming this 
.(].) (9) (12). In our experiments the duodenal instillation 
of 33% magnesium sulphate in amounts up to 70 cc. showed 
conflicting results. One dog showed a slight, but definite 
increase in the tonus rhythm of the gall bladder; another 
manifested slight relaxation: and six other experiments were 
entirely negative. 

In these experiments it is to be recalled that the nen’e 
paths were blocked, at least most of them. Wc were primarily 
/interested in ascertaining if magnesium sulphate acting in 
, the intestine effects evacuation of the gall bladder by produc- 
' ing the hormone choleci’stokinin, and not in attempting to 
obtain a reflex contraction. In answer to this question our 
.results show that if magnesium sulphate acting in the in- 
testine does excite cholecystokinin production, the action is 
feeble and vai-iable, consideralily more feeble and variable 
. than 'Avhen dilute hydrochloric acid or "fatty digests" arc 
present in the upper intestine. We believe that magnesium 
sulphate effects evacuation of the gall bladder primarily by 
decreasing the intramural re.sistance of the common bile-duct. 
That a reciprocal nervous mechanism is concerned in mag- 
; nesium sulphate “evacuation” has yet to be demonstrated. 
(For a review of the literature, see Reference Ifla). 
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Peptone.' Peptone, by duodenal instillation, ha^ been 
widely used in human patients as a means of evacuating the 
gall bladder. Attempts to show a contraction of the gall 
bladder in situ in anesthetized dogs following this proceddre ' 
have been negative ( 1 ). We were also unsuccessful in demon- 
strating any rise in intravesical pressure after the introduc- 
tion of 200 cc. of Witte’s peptone into the duodenum of bar- 
bitalizcd dogs. The results cited above on the effect of pep- 
tone intravenously on the gall bladder show that peptone 
does not act by being absorbed into the blood unchanged. 
Themechanism by which peptone instilled into the duodenuhi 
causes more or less evacuation of the gall bladder, we believe 
is analogous to that of magnesium sulphate. 

Glucose. From 60 to 75 cc. of 60% solution of glucose, 
when placed in the duodenum of barbitalized dogs, was 
ineffective in causing any change in gall bladder tone over a 
period of 30_minutes. Hypertonic glucose was used because 
some investigators (35) have used it in man to produce 
evacuation of the gall bladder. If it causes evacuation of the 
gall bladder, it must act similarly to magnesium sulphate. 

CONCLUSIONS 

1. Cholecystokinin, pituitrin and pilocarpine are the 
only drugs which we have investigated which, when injected 
intravenously into barbitalized dogs, give what weint^ret 
to be a true, muscular contraction of the gall bladder in situ. 
(It has been shoivn by others that ergotamine may increase 
tlic tone of the gall bladder in situ (2) (5) (23).) 

2. Pituitrin. This drug is particularly interesting in that 
it causes a slow, gradually increasing contraction of the gall 
bladder of the dog which appears ordy after a latent period of 
from 10 to 18 minutes, whereas cholecystokinin and pilo- 
carpine cause a contraction ivithin a minute after intravenous 
injection. (Tins action of pituitrin on the dog’s gall bladder/ 
is the same as that reported for the human gall bladder bv 
Kalk.) 

3. Cholecystokinin is the only substance known that 
causes gall bladder contraction on intravenous injection' 
in the dog without a concomitant change in blood pressure 
or a general parasympathetic stimulation. 

4. Calcium chloride regularly increases the tonus rhythm 

of the gall bladder of barbitalized dogs when injected intra- 
venously. ; 

5. Methyl guanadine, choline, hydrochloric acid, hyper- , 
tonic solutions of sodium chloride, cystine, various fatty sub- 
stances, papaverine, epinephrine, ephediine, magnesium sul- 
phate and peptone upon intravenous injection have no direct 
effect on the motility of the gall bladder in situ in barbitalized 
dogs. 

6. Atropine appears at present to be the most reliable 
drug to produce relaxation of the gall bladder, although it is 
not marked in its action, and does not prevent the action of 
cholecystokinin, but does prevent the action of pilocarpine. 

7. Tlic intraduodenal instillation of magnesium sulphate; . 
peptone and glucose does not lead to gall bladder conteaction 
and evacuation via a humoral or hormone mechanism. If 
magnesium sulphate when administered^ jntraduodcnally 
docs cause the formation of chplecystokinin, the amount 
formed is meager in comparison with that formed when dilute 
acids and “fatty ^gests” are introduced into the duodenum. : 
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THE ANTIPEPTIC INFLUENCE OF GASTRIC MUCIN* 

E.\BL A. ZAUS, Al.D., and LEONARD S. FOSDICK, PIT.D. 

CHICAGO, ILLINOIS 


C ommercial gaslnc “mucur is offered as a phys- 
iologic substance or method to promote the healing 
of peptic ulcersd == Like other agents used in ulcer therapy, 
it is supposed to protect the regenerative response against the 
action of the digestive juice. The mechanism of Us action is 
considered threefold: 1. reduction of the free acid; 2. me- 
chanical protection; 3. inhibition of peptic activity. 

: In vitro experiments havc shovTi that one ^am of com- 
mercial mucin “combines” ndth 12 to 15 cc. of a O.lN/IICl 
solutiont®, about one-tenth the amount ivhich a similar 
quantity of NallCOs is capable of neutralizing. Therapeutic 
doses, for the control of the free acid, arc calculated upon this 
basis. Clinically, however, these doses have not uniformly 
proven effective in the control of gastric acidity-* ^ 

Endogenous mucus proliably is a major agent in the pro- 
tection against mechanical and chemical irritants. Thousands 
of mucus cells pour their secretion upon the surface. The mu- 
cus, which is kiiovTi to resist peptic digestion, adheres firmly 
to the surface-epithelium and gastric “pits.” It is mote 
difficult to get experimental evidence to show that., orally 
administered, mucin supplies the same kind of mechanical 
protection than it is to find clinical proof of such action. 
Clinical xvotkers have seen patients in whom alkali manage- 
ment had failed to arrest symptoms in whom the substitution 
of mucin has resulted in the prompt relief of symptoms. 

Laboratory experiments,^ offered as oyidcnco of mechanical 
action, in most cases demonst rate the effect of pl l upon peptic 
activity. For instance, the frog-leg immersion experiments 
are an example of pH effect. Dragstedt and Matthews'' 
found that the digestive action of gastric juice roughly is 
proportional to the concentration of free HCl, and relath^ely 
independent of. the concentration of pepsin. The critical 
acid point for the digestion of frog’s legs, blood supply intact, 
was found to be 0.15% HCl (pH 1.5), or about 40 cc. of 
0.1 N.HGI per 100 cc. of gastric juice. 

On the other hand, viscosity experiments offer indirect 


*DepartmcnL<i of I’hysioIoBy and of Clu-mislry. Norlhwwlcrii Univ.;reity I).-nlnl 
Sdiool and tlic Dfparlineijt of Mcdiema, Nottliwistorn Uinvctsily M.-dirad 
School.. 

Received for publication, .March 10, 1934. 

tnpduco the pll of ."iO CO. of a Sri folution of cominarcial (.-.Lslric mucin froni « to J. 

1. KofcLoii. S. ]. Treatment of Peptic Ulcer with Mucin. Prcliinmiiry report, 

J. A. Afcii. Ar.m., 96:673, 19.11. , . . , „ , • . i.- i 

2. Kim, S. A., nnd Ivy, A. C. I’rcvcntion of Experumintal Uiiodeiml Ulcer liy lecil- 

ins Neutral Gastric Aliirin. j. A. Afrd. Ar.w., 97:lol 1,1931. . 

3. Jones, K. K., and Ivv, A. C. Titration Curves of Oitstric Muem. Proceed. Soc. 

Exp. iliol.& Med. 2912111 . 1931 . . a ,r , , 

1. Atkinson. .A. J. Gastric Mucin in Trealincnl of Peptic Ulcer. J. A. Aled. .Assn.. 
98*115.3 193^ 

5. Pulm'er W. LT' Fundamental Dillicullie.s in the Treatment, of Peptic Ulcer. 
J. A. Med. Arm., 101:1601, 19.93. 


6 . 


9. 


Dracstedt, L. R.. and MaUltcws, W. B. 1 lte^Dig(*slipn of LivinK T by Uo>- 
trie and Pancreatic Juice. Am. ^ 55:29, 19J3. 

Miller, C. O.. and Dunbar. J. M. Cliangc in Viscjjsily of Mucm vvith pH. Proc. 


Soc. Exp. Biol. & Affd., 30:627. 1932-33. 

Osterbetfr, A. E., Yan/nnt. F- R*, Alvnrc?., .•* v.^. -v '*' '*• y**/;-,:'' -»* y 

Methods of Measurement and Factors which InUiience It. J. Urn: Itivesl. 
l‘''55l 1933 

Crandall! LiitliDn A.. Jr., nnd lloberks, Georse M. Ohscrvmtions on Admiiiislra- 
tionof Chondroilin in Peptic Ulcers. Proc. of Soe. Exp. Bwl. and Med. J0:,0 », 


1933 

10. Bahkin. B. P., and Ivomarov. S. A. The InllucncB of Ga.slric .Aliicirt on Peptic 

' . .Activity. T/ie Can. Med. rlssn.’ Jen/. 27;163, 1932.. _ , , . 

11. Zaiis, E. A., and Fosdick, L. S. The Llfect of Saliva upon Giistric DiccsUon.- 

dour. /Icnfai nrretireA, 1-idt, 193-1. / ' . . ‘ - / 

12. Gninan, .A., and Cowgill, G. B. Die, Dcterminiilion of Peptic Activity. An 

Eicnmiimtioa nnd Application of the m.., 1 . 0,1 of Pmienlvtie 1 itrnlion. 

, , J. Bio-C/irm., 08:713,1930. 


“Gates Method" of Proteolytic Titration. 


evidence of mechanical protection. The reports of Miller 
and Dunbar' show that gastric mucin has, at a pH of 2, IL 2 
times the viscosity, and at a pH of 4.98, 2}4 times the vis- 
cosity of mnein at a pH of 7.4. Should mechanical protection 
be a' function of viscosity, gastric mucin probably should be 
somewhat more effective in the treatment of gastric than 
of duodenal ulcers. 

As stated above, Dragstedt and Matthews think the acid 
factor much more important than is the pepsin. However, 
one group of workers,® has reported an increased pepsin 
content in the ulcer stomach. In a limited number of obser- 
vations, we have found a high pepsin content in the mormng 
residual gastric juice of ulcer stomachs, as imich as was 
found in the apjietite secretions of these subjects. To rule 
out pepsin entirely, it would be necessary to find an_ ulcer 
developing in the. absence of pepsin, _ or healing failing to 
occur when gastric pepsin was totally inliibitcd. In a recent 
report by Crandall and Roberts® on the effect of chrondroiiin 
on peptic ulcers, 45% of a scries of 22 cases were relieved of 
symptoms. They ascribe the improvement to its systemic 
action. In the light of the “antipeptic” properties of cliron- 
droitin recorded later in this paper, wc would bodncliucd 
to attribute tlie beneficial results to its local action. It 
would bo interesting to repeat their work, studying at the 
same time, the curve of peptic activity in relation to the 
symptom picture. . , • • u 

Commercial gastric mucin has been shown to inhibit the 
action of pepsin. Babkin and Komarov^® have suggested that 
the inhibitory effect of commercial mucin may be duo to the 
mucoilin-snlphuric acid and some impurities, such as soaps, 
present in it. The late antipeptic effects, as was shown by 
them with pure mucin isolated from dog’s suh-maxillari’' sa- 
liva. was thought to be due to the release of inhibitory 
substances, such as mucoilin — or chondroilin sulphuric acid. 
Their deductions were based upon observations made over a 
24- hour period (Mett’s tube method). Inhibitions varying 
from 23 to 75%t are described. The greatest inhibitions 
were shown where a considerable drop in free acid of the 
samples occurred. IVhen the pH was kept fairly coiiMant, 
an "‘antipeptic” power of 25-^10% could he noted. 

During tlie course of an investigation of the effects of saliva 
upon gastric physiology,'' we carried out a series of observa- 
tions upon the antipeptic effect of gastric imiciii in compari- 
son with that of salivary mucus. Because our method elim- 
inates some of the variables offered by the Mett’s tube 
method, and also because other variables were checked, we 
wisli to make the following report. 

METHODS 

Samples of Wilson’s commereiul nnd of .washed purified fimchi were 
used. As the results were alike for both, only one ^oup will bo reported. 
The calcium salt of chrondroiiin sulphuric acid 50% pure fbaru^ 

.was .supplied through the courtesy of Dr. Lauian A. CranuaU. Hie 
■pepsin solution was made from ArmoiiFs 1-10,000 spongy pepsin— m a 
modified Sorensen’s t)tycine — NnCl— HCl bulTcr (pH ...O). The Gates- 
Gilman-Cowgill'- photographic film method was used to determine 

175% inliikition, i.e,. oclivily of n 1.0% pepain BoluUon reduced to tliKt ot a 0.25% 
• ' snlutioii. . * ' ■ . ■ 
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piplK. iuAiMty. Briefly, tins eoiistsUs m exposing the gelatin-silver sur- 
lato o! n sijeniilly jireparoil iiliolognipliie iilin to the action of the «li- 
on ' 'n !' I'limites at a tcinporatnrn of 25 degrees C. 

the (ilins arc then read eoloriinetrically against a standard, and tlie 
peptic activity conipiited from a logarithmic plot of color changes pro- 
(Uiced i)Y vurious (lilulions of u standard papsin solution. 

Jt is evident that this -inctliod avoids at least- t«o of the variables 
nihercnt in the Metfs tiilic method: l._ Auto digestion of pepsin itself. 


® “.1’’* pepsin loses about 28% of its 

r,. irs incubation. 2. In incasiiring the inliibiting etfects 

Dnioilhlo titnf itflnr n 0.1 l.r 


activity after 21 hours ,..,..,..,.,.. 1 , 11 . ... ju m. „ 

of siibsthnecs, it is iiowible that after a 21 hr. period of incubation 
(Men s tube method) there may be additional inhibition due to llie 
rcicoso of c’lcavago-nroducts of liydroly«is: i.o.. in Uic coso of gastric 
’ /nur/n, of .such iiiiiihitory substances as mttcoitin or c/iront/rot/tn std~ 
. plume acid. 

Jd deicnniiiing the inhibitory inllucnce of eoiiuiiere.ial gastric mucin, 
tlie following “time .sample.s.” were n.vomined; 


, . 1. _ Iimiicdinte: Comiiiercial gastric mucin was added to freshly made 
. pepsin solution, pTl controlled, and peptic activity was determined ini- 

■ mediately by the pliologrupbie. film inetbod. This was done to measure 
the immediate nntipeptic inflnenec of commercial gastric mucin. 

2. Three hours’ incuhation at 37° C.: Commercial gastric mucin 
wn's added to freshly mode pepsin solutions in gla.ss stoppered flasks, 
and then iiiculialed at 37° C. for three hours. The three hour period 
was eho.sen arbitrarily becaii.so it wa.s felt the orally odmini.stcred mucin 
may remain in the stoniiieli for such a period of lime. The solutions 
were then te.slod for peptic activity. 

3.. Twenty-four hour incubation at 37° C.: 'flic same procedure was 
.carried out as in (2) increasing the lime to 21 hours. This period of lime 

■ was eho.sen .so llial comparisons could be made between the lllin and 
Melt’s lube method. 


The pH of the sblutions were’taken by the nuinhydronc inctliod, 
before and after adding commercial mucin, and before and after incuba- 
tion. Tlie bnlfering properties of the solution used were found to control 
hydrogen:ion i-oncuntratioii within .0.5 to .1 of a pH. 

; Powdered egg -albiinnn was added to one group of solutions to de- 
. tcrinine whether or not tlie presence of tliis substrate in the Mott’s Inbe-s 
e.xertcd any jnlluenee upon jieptin activity. 


BKSULTS 

. - , Immediate Effect of Commercial Gastric Mucin Upon 

the Action of Pepsin: In Table 1 is reporlecl the average of 
resiilLs obtained on adding O.o% gastric mucin to several 
concentrations of fresitly made 1-10,000 pepsin solutions as 
described in 1 under “Methods.” It is seen that the mucin 
c.xcrts from 20 lb 25% inhibitory effect upon the 1%, 0.5%, 

0.25% solutions of pepsin, the concentrations of the latter 
most frequently found by the authors in the basal secretions 
of the lilcer-stomach. Osterberg, et al.,^ in determining the 
effects of various gastric contaminants upon peptic activity, 
report comparable results. Allliough it is evident that 


Table! 

The Immediate Inhibiting Influence of Gastric Mucin upon 
Peptic Activity. {Gelatin Film Method). 


Gravimetric 
% Pepsin 

% jHkciVi 

i , , 

i % Active Pepsin 
(film) 

% Dwrca.se 
in Activity 

Due to Mucin 

1.00 

0.50 

0.80 

20 

, 0.50 

0.50 ' 

0.38 

25 

0.25 

0.50 

0.20 

20 


Table 2 

Effect of Gastric Mucin after 3 Hours Incubation with Pepsin 

Solution. 


Gras-imelric 
% Pepsin 

% Mucin 

9!. iVclive Pepsin 
(Iilin) 

% Decreiise 
in Activity 
Due to Mucin 

' 1.6 

0.0 

0.72 

0 


0,5 

0.70 


13 Northrop J. II. Cryslalline Pepsin; Hydrolysis nnd Tnoclivalion hy Acid. 
■ ' J. Gct. Phy*.. ,16:33. 1932. 


Table 3 ... 

Peptic Activity of a 1% Pepsin Solution After Incubation wiOi 
Gastric Mucin for 24 Hours — ,37 Degrees C. 


Trial 

Gruvi- 
iiielrie 
% I’epsin 

% Mucin 


% Active 
Pepsin 

% Decrease', 
in Aetivity 
Due to Mucin 

No. 3 

1.0 

0.0 

0,0 

0.66 



i K' i 

0.5 

• 0.0 

0.38 

48 ■' 

No. 7 

! 10 

0,0 

i 0.0 

0,58 



1.0 

0.5 

t 0,0 

0.38 

35 ' 

•No. 12 ] 

1 

JO 

0,0 

' 0,0 

0,60 


1 

1 0 

0 5 

I 0 

0..3I 

44 


gastric mucin exerts an immediate “antipeptic” effect, it is 
doubtful if such would be siifricient to appreciably influence 
the progress of an ulcer. 

Apparently, the inhibitory effect is not due to absorjition 
of pepsin because were this so it would be expected that with 
a constant mucin concentration, the peptic activity of the 
more dilute solutions of pepsin would show larger percental 
inhibition. 

2. Activity of Pepsin after Three Hours Inciibalion with. 
Commercial Gastric Mucin: In Table 2 the results are shown. 
No inhibitory ofl'cct is seen. We are at a loss to explain why 
the immediate anti-peptic effect should hav'c been lost after 
three hours. 

3. Does Commercial Gastric Mucin Incubated for 24 
Hours with Pepsin Show Greater Inhibitor^' Influences than 
Fre.sh Mucin? The results obtained in this group of experi- 
ments showed more variation than those already reported. 
In Table 3 are shown two extremes: trials No. 3 and No. 7, 
inhibitions of -18% and 35%, respectively. This is from 10% 
to 25% greater tlian is the immediate inhibitory effect of 
mucin. It is fell that this increase possibly is due to the re- 
lease of some inhibitory substances as mucin is hydroUzed, 
possibly substances similar to chrondroilin sulphuric acid. 
Several experiments run. with a 0.3% solution of the calcium 
salt of clwndroilin sulphuric acid showed immediate “anti- 
peptic” eflcct of about 75%. Therefore, it is quite possible 
that the greater inhibitorj’ effects reported by Babkin and 
Komarov'” may have been due to the release of such a sub- 
stance during the time required for operation of the Mett’s 
lube method. 

4. The Effect of Adding Egg Albumin to Pepsin-Mucin 
Solnlion: The addition of 1 gm. of powdered egg albumin 
to 100 cc. of pepsin solution incubated for 24 hours (Table 3) 
did not modify the antipeptic effect of commercial mucin. 
Tlierefore, it can be assumed that the presence of egg al- 
bumin in the Melt’s tubes does not contribute a variable to 
account for the difference of the residts obtained by that 
method as compared with the pholographic-fihn method. 


CONCLUSIONS 

1. The immediate “antipeptic” effect of commercial 
gastric mucin (pH controlled) is about 20%. After 3 hours 
incubation in vitro this effect is lost. 

2. Commercial gastric mucin, incubated for 24 hours at 
37 degrees C. in a pepsin solution (pH controlled), develops 
a greater “antipeptic” effect (35-48%). It is thought that 
this may ho due to the hydrolysis of mucin, releasing a suIh 
stance similar to mucoiliii or clwndroilin sulphuric acid. 

3. The calcium salt of chondroilin sulphuric acid lias a 
marked immediate “antipeptic” effect (about 75%). 

4. Tlie results obtained indicate that the Mott’s tube 

method may yield an incomplete picture of the - 

ring when the inhiiiifory influences of a siihslance arc beuio 
measured. , . . , 


Asoda, Dn. Yosmo. 

Significance of Jhc Liver in (he Metabolism of Lipoid Bodies. Study 
]~Umngc in the Amounts of Lipoid Bodies in (he Blood and the Bile 
j;i Parenteral Administration of Lecithin to Normal Babbits— The 
Japanese ,/otirnal of Gaslroenleroloc;)-. Imperial Unirersilv of Kioto. 
.Japan, lot. V, No. 4, Dec.. tOiiS. p. 115. 

Dr Asoda slates that since (he liver plays a part in the metabolism 
of carbohydrates and of protein, it must, in some wav. be concerned also 
with fat and hpoid Iwdies. He cites the clinical evidences that when 
hepatic function is faulty changes occur in blood cholesterol and total 
fatty acids* Since niost observers have limited their investigations to 
blood studies, and since gall stone incidence and catarrhal icterus appear 
to bear relationships to defective fat metabolism with resultant iinbai- 
ance of cholesterol and fatty acids in blood serum, he considers that 
observations upon the ehcniical variations in the liver’s excretion, viz — 
bile, are warranted as possibly throwing light upon one of the functions 
of the liver which may be disturbed due to faulty metabolism of fat and 
lipoid bodies. 

In the particular study under discussion, Asoda estimated the amount 
of iMithin and cholesterol in the blood and in the liver bile in the event 
of disturbance of the hepatic function of rabbits and when a lipoid body, 
as lecithin, was administered parentcrally. The paper reports the re- 
sults obtained first, when intravenous and subcutaneous injections of 
lecithin wwe made in normal rabbits. 

From his experiments, Asoda feebs that the following conclusions ore 
established; 

In the case of parenteral administration of lecithin to rabbits: 

. 1. The total fatty acids, total cholestcrols and lecithin in the blood 
increased to some extent and then fell gnidually to the normal height. 
The_ change was more marked in intravenous than in subcutaneous in- 
jection. 

So far as each fraction of the lipoid bodies is concerned, the degree 
of the quantitative change became smaller in the order; lecithin, total 
fatty acids and total choh’sterols. 

2. BoUt the concentration and the aniount of lecithin and cholesterol 
in the hepatic bile were increased hand in hand. The increase was more 
pronounced in intravcnotis than in -subcutaneous injection, and in 
lecithin than in cholesterol. 

Smithies. 

.Asoda, Dn. Yostiio.. 

Significance of the Liver in (he .Metabolism of Lipoid Bodies. Study 
11 — bn the Metabolism of Lipoid Bodies in Hepatic Disturbance in 
Babbits — Ibid — supra — P. 12i'/. 

Since Asoda’s experimental investigations concerned with iulra- 
venous and the subcutaneous injections of lecithin into normal rabbits 
appeared to prove that such produce quantitative augmentation of Uie 
lipoid bodies not only in the blood but also in the bile, the Author 
investigated the effects of similar procedures when the livers of rabbits 
definitely were abnormal. lie submits a brief review of experimental 
and clinical investigations where it has btx:n shown that, in varioiis forms 
of liepatic dweases (gall-stones, cirrhosis, catarrhal icterus), certain 
quantitative alterations of tlie lipoid bodies^ have been noted. Asoda 
quotes Nakatsuka of his own Clinic as having proved that, in case of 
hepatic poisoning, there is a decrease in the amount of bile, cholesterol. 
Lecithin in bile lias not been adequately studied. 

In the present series of c.vperimcnt.s, liver function in rabbits was dis- 
turbed by peroral e.xiiibilion of carton tetrachloride, by repeated in- 
jections with india ink and by ligation of the common bile duct. The 
studies appear to warrant the following conclusions: 

I. In hepatic disturbance in rabbits: 

1. When a imison for hepatic parenchymatous cells is previously 
administered to rabbil.s, tlic lecithin and total cholesterol in the blood 
arc increased in the blood and decreased in the bile. 

2. When the hepatic stellate cells arc blocked, the lecithin and total 
chole-sterol both in the blood and the bile are not widely different from 
the normal. 

3. When the cholcdochus is ligated, the lecithin and total cholesterol 
in the blood are simultaneously increased. ^ 

II. When lecithin is injected into the vein of a rabbit whose liver 
has previously been disturbed: 

1 . The rate of diminution of t he lecithin in the blood is slow’cd down 
in all the three forms of hepatic disturbance mentioned above, but 
especially in the case of injection of India ink. 

2. No increase in lecitliin and total cholesterol is found in the bile 
in any of the three forms of hepatic injury. 

TIL From the results obtained it is concluded that: 

1. The liver plavs a part in the regulation of blood-lecitliin by dealing 

with increased lecitliin in the blood. . . 

2, The regulation of increased lecithin in the blood_ comprise.s two 

factors, (1) the excretion of loci thin from the bile by the liver and (2) the 
action of fixing the lecithin in the blood exerted by the reticulo-endo- 
thelial cells. . ' . , , 

Smithies. 


Pehez, G. 

Lc modificazioni analomiche della cislifellea c Ic variazioni delta flora 
ballerica biliare, ncUa colecisto-gastro-enteroanaslomosi {Anatomic 
modifications of the gall-bladder and variations of the biliary bacterial 
flora in cholccysto-gastro-enleroanastomosis) Policlinico, -'iL-'iO-ol. 
.famittiy 15, 193h. 

Experimental biliary anastomosis in tlie dog was attended with the 
danger of immediate, grave, ascending infection, which led to the death 
of the. animal in 17% of the cases. When the animals survived tlie oper- 
ation, the cystic bile was constantly contaminated with pathogenic 
germs, whatever the type of anastomosis or the segment of the gastro- 
enteric tube conjoined. In the fatal cases, large anastomotic openings 
were found which bad permitted tlie rellux of gaslro-cntcrlc contents 
into the gall-bladder. In the dogs sacrificed after a period of survival, 
ordinary stomata of small dimensions were present. Apparently the 
gravity of the infections was in direct relation to the size of the artificial 
communication created. The coli bacteria were found most commonly 
after anastomosis. The common pyogenic germs (staphylococcus and 
then streptococcus) were next in order. The bacterial flora tended to 
diminish progressively as the length of the post-operative period 
increased. 

The cholecysto-gastro-enteric anastomosis modified notably the 
anatomic configuration of the gall-bladder. Macroscopically the gall- 
bladder lost the form and character of a biliary reservoir, being trans- 
fonued into a choledochus-like canal by its new office of emptying the 
bile directly. ITistologically, there were signs of inflammation, localized 
largely in the mucosa and in the lymphatic zone of the neosloma. 
Such inflammatory signs, however, disappeared with time, and the 
lu'crosis of the mucosa was replaced some three months after operation 
by a regeneration of hx'perpiaslic type from the contiguous healthy 
mucosa. The cystic contents were constantly invaded by germs, how- 
ever, and the biliary tract ns reconstructed should be considered a 
tocus minoris resisicntiae for the development of infection, ascending 
or descending. 

S. M. Me. 


Bickel, a. .and Wagner, H. I. 

The Mechanism of Secretion of the Small Boieel in the Human. 

.Archives f. Verdaiiiingskrankheiten, .January, 1935, Vol. 55, No. 1-2. 

The authors conducted investigations in this respect on a resected 
portion of the ileum used for implantation in a case, of atresia vaginae. 
This is one of the very limited case.s where such studies were undertaken 
on humans in contrast to numerous other experiments on dogs with the 
well known Tbicry’s ileum fistula. The secretory niechanism is regu- 
lateil partly by ncuro-rcflcctory and partly by chemical agents. Stimuli 
for secretion m the small guts are due to the so-called absolute reflex 
factors in animals, while in the human an additional factor, namely that 
of a psycho-physiological response, is added. The latter is brought on by 
processes in the cerebrum giving a possibility thus to e.xplain secretory 
neuroses. Numerous experimentations by instillation of different agents 
into tlie vagina such as protein (meat extracts), butler, carbohydrates, 
alcohol, etc., have shown that the latency to produce secrction is con- 
siderably shorter in the human than in the animals (2-3 minutes). 
Kephatogenous origin as a bye-factor in establishing additional secretion 
of the small intastincs is to be found only in humans and this is offered 
ns probably the cause of discrepancies found between the results of 
human and animal secretions of the small bowels. 

M. li. Gabor. 


Elman, 11., and C. T. Eckert. 

Neiitralizalion of Gastric Acidity following Pyloric Closure. Proc. 

Soc. Exper. Biol, and Med. 30:13A3-t3‘'iA {.June) 19S.I. 

In previous experiments from this lalioralory it was shown that, the 
neutralization of gastric acidity, studied by means of an acid test meal, 
was definitely accelerated by division of the pyloric sphincter. The 
present experiments show that closing the pylorus partially or com- 
pletely, produces the opposite effect, i.c., a delay or complete absence 
of neutralization of the acid test meal. 

These ex'periments add fiirtlier evidence to the idea previously 
expressed that there is an actual pyloric control of gastric acidity pre- 
sumably because the sphincter influences the degree^ of regurgitation 
of alkaline duodenal contents particularly pancreatic juice into the 
stomadi. Of additional interest is the finding in inany of the c.xpen- 
ments of hyperemia of the gastric mucosa nnd_ definite inflammatory 
changes in the duodenum most marked just distal to the partly oc- 
cluded pylorus. In one dog a perforated ulcer at this point, with death, 
from peritonitis, was found; 

L. T. C. 
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MORTALITY IN DIABETIC CHILDREN* 


HENRY J. JOHN. M.D. 
CLEVEfAND. OHIO 


M ortality in diabetic children in the pro-insulin era 
was very liigli indeed. One needs but to look at Chart I 
to see the tremendous difference insulin has made in the mor- 
tdity of cliildrcn before and after the insulin era. In this par- 
ticular field, insulin completely has transformed the situation 
of a hopeless outlook into a most hopeful outlook. The silua- 
;tion is getting better each year with the spread of knowledge 

[PER CEIST GF I THE AVERAGE AGE AT 
PER , CHILBREK. LIVING AGE DEATH InSlDJABETICS 
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years of age), 186 (87%) are living and 28 
dead. (Table 1). This table includes all the 
children whom I have seen and treated, but the mortality, 
does not represent a mortality which happened under my 
c^c, for such a rnortalily was included in five children: one 
died of a postsurgical, adrenal insufficiency (one adrenal com- 
pletely fibrosed at postmortem, the other presented acute 
henaorrhage throughout the gland) and in addition a thyroid 
ensis, as he was suffering from severe hyperthyroi^sm; two 
died in coma in the pre-insulin era; two more died in coma, 
uicy having been brought into the hospital in extremis. 
The remainder of the twenty-three children died at home, 
most of them in rural districts where the family physician 
did not have adequate facilities for continued observation 
and, dependent upon such, modif^yung their care.. 

In spite of this, the large majority of children is living, 
as Talile 1 indicates, and of the 186 children Imng, forty- 
eight (25.8%) have had their dial)eles ten or more years. • 
In fact, in just two more years, there ^vill be eighty-eight of 

Table 1 

T/ie Age at Onset and the Length of Diabetes. 

BOYS AND GIRLS 

(John) 


Durntion of DJabotes in Years 


3 4 5 6 7 8 9 10 11 12 13 14 15 16 



Cliort 1 — (a) Graphic representation of the difference in the span of 
life of diabetic children in the pre- and post-insulin era, and (b) the 
increase in the length of life in adults in tlie post-insuh'n era. 

as to the proper use of insulin and the crowding out of the idea 
that insulin is to be used only as a last resort. Quite the con- 
trary; especially in dealing wdth children, insulin shoidd be 
used in the earliest possible moment iffter the diagnosis has 
been made so as to stop the degenerative process in the pan- 
creas as soon as possible. I give insulin to my children 
' patients in my office, as soon as the diagnosis of diabetes is 
made— particularly if they have high blood sugar and aci- 
’ dosis— so that not even the few hours are lost that elapse 
between the time the patient leaves the office and treatment 
is started in the hospital. One docs not lose any time in giving 
anti-diphtheritic serum when once he makes a diagnosis of 
diphtheria. This procedure too, has not happened over 
night but has been a gradual .process in the education of 
medical men. The giving of insulin in an acute stage of 
diabetes in a child is equally important. 

In spite of the fact that we still deal with a certain 
mortality in diabetic children, most children live. In re- 
viewing a group of diabetic children under my care frero 
1920 to 1931, a period which includes a couple of ye^s in the 
prednsulin era, I found that among 214 cliildren (includmg 
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these (^%), who will have had their diabetes ten yeare or 
more. This situation is most encouraging. There should be 
little mortality in this group, for the longer a child has had’ 
diabetes, the better are his chances for living. This is well- 
illustrated in Table 1, M-liich shows that of the twentv-eight 
children who died, eleven (39.2%) died in the first year of 
their diabetes, and eighteen (61.2%) died in the first three 
years of them, diabetes. Of thfe eighteen children who died in 
coma, eleven (61%) died in the first three years of their 
diabetes. After that early experience, it is observed that 
coma appears but sporadically. 

In Table 2, I have classified the indiridual patients who 
died, according to (1) the cause of death, (2) sex, and (3) the 

Table 2 

Mortality in a Scries of 2/4 Diabetic Children* 
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Total deaths 23. Of tlicsc I look, care of 5. Cause of death of iIicst'; 

No. 3. Adrenal msufiidcucy after denervation, 

5. Coma, preinsulin era, 

6. Coma, preiasulin era. brouglit in last uUigc. 

24, Coma, hrought in last stage of coma. 

Coma, died one hour after reaching ho^ipiUil. 

♦Jodudes preinsulin era — ngess 1-20 yettrs. 

P.hl. — Postmortem. 

duration of the diabetes. It is quite obvious that coma ranks 
first, causing eighteen (64.2%) of the twenty-eight deaths. 
Many of these deaths, as I have already indicated, were 
unnecessary and probably would not happen today even in 
the same localities and environments. 

Doctors still have a fear of “insulin reactions” when the 
child is vomiting and not eating, and forget that thpe 
symptoms usually mean severe acidosis, a condition in which 
the insulin dosage should be doubled or tripled. Acidosis is 
sliU mistaken for acute appendicitis and cliildrcn arc rushed 
to the operating taWc, or infections occur and, when the 
child begins to vomit, the family promptly discontinues all 
insulin. In case 19 (Table 2) four teeth were exlTactcd and 
septicemia followed. Such occurrences, fortunately, gradu- 
ally are becoming past historj-, and the future will have much 
better do/o to offer. 

Jn Table 3, I have rmdewed certain mortality series which 
are available in the literature. One must evaluate such fig- 
ures by taking into consideration whether they are from the 


pre-insulin era, or. of the insulin era, or combinations of both 
periods. Thus, when we consider Joslin’s entire series of 750 
children, the mortality is 28.9%; when this scries is separated 
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and only the insulin era is reviewed, there is a mortality of 
but 9.3%. Since the childi’en of the insidin era are nearly 
75% of his total number, it would indicate that the mortality 
of the prc-insidin era Avas 93%, in which circumstance the 
insulin era figures arc even more striking. 

MulhoUand, in a small series in the insulin era. records a 
high mortality, namely, 32%. However, the scries is too 
small, for thus computed each death counts up 2.5%. This 
is not a true picture of conditions; besides Ave know not the 
reason for this, as there arc many extraneous factors AA’hicb 
influence the rnorlalily rate. Joslin’s figures too are quite 
different Avhon be considers merely the mortality of those 
who Averc under his OAvn care at the lime of death, and so it is 
Avith all medical AAjorkers. 

In my OAvn series of 214 children the mortality rate Avas 
13%. I hare already presented a detailed analysis of 'these 
deaths. 

Wffien Ave consider deatlis from coma, (Table 3) my figures 
run quite parallel vrith those of others, namely, 66.6%, 61% 
and 64% of deaths from coma, Avith the exception of Escu- 
dero’s data Avhich exhibit none. This illustrates the heaA^y 
toll which had to be paid in the past to this factor in spite of 
the insulin era. Mortality statistics for coma in children aatII 
improA'-e only Avhen acidosis is recognized early and adequately 
combated. Mortality from coma aauU ahvays be high AA'hen 
the treatment is started late, regardless of Avho treats the 
case. This point needs to be stressed heaAnly by medical edu- 
cators in instructing medical youth, AA’hich is becoming better 
and belter prepared to deal Avith the problem each year. 

There is only one other condition AA’hich I tabulated in 
Tabic 3, Auz: tuberculosis. Its incidence in diabetic mortality 
still is high — somewhere between 10 and 15%. 

In case 22, Table 2. a girl Avho developed diabetes at the 
age of fifteen, was married at eighteen and at nineteen bad a 
healthy baby. The baby survdved his mother, Avho died at 
the age of twenty-one of acute, disseminated, pulmonai’y 
tuberculosis. 

Such, then, briefly is the history of diabetic children in the 
pre-insulin and the insulin eras. I dai’e say that statistics 
starling from 1930 Avill present a much brighter picture. The 
period prior to 1930, covered the beginning of a new era and 
the study of a new problem. From 1930 on, Ave should see 
results of a problem Avliich has been Avorked out and placed 
on a sound basis; even the public is better educated today 
tlian it Avas in 1922 and it seeks medical aid much earlier 
than formerly Avhen complications arise so that noAV a medi- 
cal man has a boiler opportunity to deal early with emer- 
gencies. ' , 

, ’ ■ SUMiMARY 

.1. A rcA’icw is presented of 214 cases of diabetes in chil- 
dren, under my care from 1920 to 1934, Avlfich period goes back 
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. two. years into the iire-iiisulin era. A gross mortalitv of 13% 
. IS recorded. 

, f|ie 186 children living, forty-eight (25.8%) have 

: had their diabetes ten or more years. 

.3. Of (he twenty-eight children who died, 39.2% died 
, in the fifstyear of their diabetes; 61.2% died in the first three 
years of their diabetes. 

4 . ; In children, deaths from coma as given in the litera- 
ture, run about. 6.3% of the total mortality. 


tuberculosis, in my own series, were 
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THE EFFECT UPON THE GASTRIC JUICE SECRETION OF VARIOUS 
COOKED PREPARATIONS OF HADDOCK {Melanogrammus 
B.e^le:Rnus) AND OF LOBSTER (^Homarus americanus^* 

; By 

A. ALLEY, M. D. 


.MONTIIEAL, 

I T IS important to know for the complete evaluation of the 
.nutritional values of fish, as of any other food, not only 
its content of protein, carbohydrate, fat and vitamincs but 
also its effect on the gastro-intcstinal tract. Food, in turn, 
will be properly digested and prepared for absorption only 
if the secretory and motor apparatus functions adequately. 
Palatability of the food and the possession of certain 
chemical (extractives, etc.), and physical (solids, liquids, 
etc.), properties arc very necessary to the adequate function 
of the gastric glands and proper motor activity of the 
stomach. Products of the digestive disintegration of food 
substances (“natural chemical stimuli”) also arc known to 
influence the motility of the stomach (Babkin, 1928). 

Data are scarce concerning the effect of different fish and of 
different fish preparations on the secretion of the gastric 
glands. Gordeiefl' (1906) using a dog with a Pavlov pouch, 
compared the effect on the gastric secretion of salted herring 
and of herring from which the salt had been previously 
washed. The former stimulated three times as large a secre- 
tion, although it was given in equal amounts, as the latter. 
The salLfreed herring also was shown to possess strong 
secretagogue properties because it stimulated a secretion 
equal to that of an equivalent amount of raw meat. Boldy- 
reff, working on Pavlov pouch dogs, demonstrated that his 
fish extract ("fish bouillon”) stimulated a much greater se- 
cretion of gastric juice than his meat extract (“meat bouil- 
lon”). He showed the same to be true of the products of 
fish and meat digestion and also true of equivalent amounts 
of meat and fish. Boldyreff observed an especially large 
secretion when he introduced a small fish, Colhu! gobio, or 
a fish “bouillon” from this and other small fish into the stom- 
ach of a dog. “Bouillon” from the larger species possessed a 
smaller secretagogue power than that of the small species. 

‘ This decrease is possibly explained by the fact that there 
ivas a smaller proportion of skin on the raw food from which 
the extract had been prepared. Komarov in 1 931, using a dog 
with a Pavlov pouch obtained an 85% increase in volume of 
gastric secretion on haddock broth to which the skin was 
added as compared with meat broth or haddock broth without 
skin. 

An investigation was carried out by Alley (1932) on the 
effect of various fish (cod, haddock, mackerel, lobster) and 
beef heart on gastric secretion. The juice was collected from 
a pouch built from the lesser curvature region of a dog's 
• stomach G^rmour 1930). The Armour pouch was used 
rather than the Pavlov pouch because it was thought impor- 
tant to know the type of juice with which the mucous raem- 
lii'ane of the lesser curvature region would come into contact. 
Such knowledge is important for the understanding of both 

. »Dcpnrtmciil ot Physiology, McGUI University. Montre.il. Canada 
‘ Ucceivod for imblicntion, April 6, 1934. 
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the normal and the pathological conditions of the stomach. 
Only the second or chemical phase of the gastric secretion 
was studied by introducing the different foods directly into 
the stomach through the gastric fistula. It was found that 
the fish (cod, haddock and mackerel) was as strong a stimulus 
of the acid and fluid of the gastric secretion as was beef 
heart, while lobster was a much stronger stimulus. The 
peptic power of the juice secreted on haddock and lobster 
was liighcr than that on cod and beef and much higher than 
that on mackerel, probably due to the high content of fat in 
the mackerel. Cod, haddock and lobster remained in the 
stomach as long as beef heart while mackerel remained longer. 
Results from the above cx-periments gave us a fair under- 
standing of the effect of these substances on the secretory 
and motor functions of the stomach. Their value in dietetics, 
however, was not complete since only the chemical phase of 
gastric secretion was studied and the fish was given in a 
Yaw stale. In the present investigation it was decided to 
give the fish to the dog by mouth and to prepare it according 
to different culinary procedures. 

METHOD 

A dog yvilh n pouch from the lesser curvature region (Armour jKiuch) 
was usM. The food given was boiled, baked, fried and smoked had- 
dock, boiled lolisler, and rnw beef heart {control). 250 grams were given 
broken in srantl pieces approximately 5 c.cm. in size. The haddock was 
prepared by' baking in an oven at 360° F. for half an hour, or boiling 
in water for 7 minutes, or frying in butter a centimeter deep in a pan 
for 15 minutes. For tlie smokerl liaddock, “finnan baddie” was nsed. 
The lobster was lioiled for one-lialf hour. Tlic beef heart was minced 
and nil visible fat removed. 

The experiment always started when the gastric glands were resting, 
i.c., no secretion (lowed from tlie pouch. Tlie secretion from the 
Armour poucii was collected liourly and filtered immediately. Tlic free 
and total acidity were determined by titration, Topfers reagent and 
plicnolpbtlinlein' respectively being used as indicators. Nirenstcin and 
Schiffs modification of Mett’s mctliod was used for the determination of 
peptic activity. The content of dis.solved mucin was determined by the 
increase in the reducing power of the gastric juice after it bad been 
hydrolyzed by boiling xvitb 2 Normal ILSOj for hours. Hagedorn 
and Jen-sen’s method was used for determining the reducing power. 
The amount of glucose (read from the Hagedorn and Jensen Tables) 
niiilliplicd by eigut gives the content of dissolved mucin (lA ebster and 
Komarov 19.32). Between experiments, tlie animal was fed on a con- 
stant diet of oatmeal porridge, raw beef beart, milk, cod liver oil, salt 
and water. 

RESULTS 

The course of the volumes of secretion after the different 
preparations of haddock, showed some striking variations. 
(Table 1 and Figures 1 and 2). The first hour secretions were 
very close, being tvilhin 1 c.c. of each other. Tlie second how 
secretions however varied greatly: that of bmlcd haddocii 
showed a considerable drop, baked and fried fish a smaller 
drop, while the secretion of smoked fish remained quite hign. 
Throughout the remaining tliree hours there was a continual 
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Table 1 

Volume of sccrdioti in c.c. for successive hour and half-hour 
periods folloxoing ingestion of food. 
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The lota) acidity (Table 2) ivas the highest with lobster 
and smoked fish while baked fish gave the lowest. It is of 
interest to note that lobster, fried and smoked fish gave 
relatively low free acidities. 

T.,uile 3 

Peptic power and outpiil of pepsin calculated from Melts units 
for successive hourly periods. 
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fall in secretion ivith all preparations o.vcept in the third 
hour of boiled haddock 3vhich remained the same as in the 


The pepsin (T able 3) is seen to be the liighesL after boiled 
lobster in both power and output followed closely by baked 
fish. Salted and fried fish gave somewhat lower but fairly 
similar figures for pepsin. Boiled fish gave the smallest out- 
put even though the concentration was not the lowest. 


second hour. The baked fish gave the highest total volume 
and boiled fish the lowest. The durations of secretion varied 
considerably, that of baked fish being the most prolonged. 
The secretion on boiled lobster was remarkably diflerent 
from that on boiled haddock (Table 1). The powerful effect 
of the lobster may be observed from the fact the volume of 
secretion in the second hour remained lugh while that of 
boiled haddock dropped greatly in that period. The raw 
beef heart gave less secretion in the first hour, shorter duration 
and less total volume than the cooked fish. 

Table 2 


Total and free acidity; average concentration of acid in milli- 
eqiiivalenis per litre for successive hourly periods. 
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Haddock 

Smoked 

Bcpr Iic-arl 
Haw 

Lol>sicr 

Boiled 

Tola! 

Vrt'C 

■I'QVal 

Frep 

Tola! 

Frctt 

Tomi 

Free 

Total 

Vttre 

Total 

Free 

' 1 - 

146 

108 

111 

103 

146 

102 

152 ^ 

101 

142 

102 

152 

n 

2 

147 

108 

117 

10.3 

ISl 

m 

139 

113 

147 

IQ 

157 

11.5 

'■3 ■ - 

U3 

101 

\40 

97 

142 

93 

146 

97 

136 

98 

139 

91 

■ 4 

131 

94 

ISI 

119 

125 

79 

131 

83 

121 

81 

115 

67 

Averngt' 

Acidity 

144 

10.3 

112 

101 

- 

144 

. 

97 

118 

100 

112 

103 

147 

101 


Table 4 

Concentration of dissolved mucin in mg. per cent and its onlpui 
in mg. for successive hourly periods. 


Hours 

Haddock 

Boiled 

Haddock 

Bakcti 

Haddock 

Frictl 

Haddock 

Smoked 

Reef benrt ^ Ixibsler 
Raw ' Boiled 


Cone. 

Out- 

put 

Cona 

Out- 

put 

Cone. 

Out- 

put 

Cone. 

Out- 

put 

Cone. 

Out-' ^ 
put jConc. 

Oul- 

pul 

2 

96.8 

13.7 

100. B 

M.O 

ai.« 

11.1 

59.2 

8.4 

93.6 

10.2. 96.0 

13.0 

»> 

82,4 

4.0 

99.2 

8.8 

96.0 

7 . 7 

74.2 

8.5 

86,1 

7.4I102.4 

11.1 

3 

92.8 

4.7 

106.4 

6.5 

104.8 

6.6 

68.8 

1.4 

105.6 

3.3460.0 

0.8 

4 

96.8 

4.0 

131.2 

6.0 

132.8 

5.6 

52.8 

1.6 

112. 0 

3.8192.0 

2.8 

Total 

Output 


26,4 




31.0 


22 9 


26,7 


Avcnige 

Conceo- 

tration 

93.6 

1 


1 

9T.6 


67.2 


95.2 

1 

1 


Dissolved mucin (Table 4) followed a course similar to 
that of pepsin but did not show such a respectively great in- 
crease with lobster as a stimulus. 

DISCUSSION 

From the above results it will be seen (Table 5) that the 
various preparations elicited very different responses from 
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-Tables ' 

Average. figures !or ihc secrelion durinf Jour hours, after innes- 
'Jjon ’ of ihe dijfereni food substances. 


' ■--! 




Giistric , 

Food 

of 

Exi>cri- 

incnts 

nurntioD' 

Avcrnffc' 

Vol’me' 

'/btol 1 
. Are. 

C.C. 

Acidily. 

Average 


hrs.mirw.i 

Tolal 1 Free 
ni.c(x./Ht 

Haddock: 

Boilcfl 

' 3 

. 4 : 40 

1 

29.9 

■ 1 

144 

105 

Bakc<I 

3 

4 55 

35.4 

142 

101 

Fried 

• 3 . 

l-'.i 25 

32.9 

144- 

97 

Smoked 

2 

1 ' 4 23 

35,1 

148 

100 

fjobstcf: 
Boiled ' 

rt 

1 , ^ 

3 .(5 

32-4 

147. 

tot 

Bccfhcart; 
- Uaw 

3 

, 4 15 

1 28.4 

1 ' 

142 

103 


l*epsiu 

Iconccnjoutput 
Cnlciilutml from 
Mbit’s Unlu 


230 

272 

210 


323 

262 


661 

9096 

7610 

7722 


10160 

309 


Mucia 


Cone, 

*np.% 


(Onlpulj 

mg. 


93.6 
103.2 

97.6 
67.2 


101.0 

95.2 


26.4 

35.3 

31.0 

22.9 


33.0 

26.7 


the gastric glands. Of the haddock preparations the baked 
muscle, was much the strongest stimulus giving a secretion 
'df the greatest duration and volume and highest pepsin and 
miicin content. The free acidity of the baked fish secretion 
was thejowest. The boiled fish with its water-soluble con- 
stituents greatly reduced became a Aveaker stimulus than did 
baked haddock, the secretion shoAAing a decrease in volume, 
pepsin and mucin. TIic smoked fish caused a greatly increased 
total • acidity, but dower, peptic power and mucin content. 
Tlie effect of the fried fish was not greatly decreased fay tlie 
butter causing a low free acidity' and somewhat reduced pep- 
sin and mucin. Boiled lobster is shown to be a much more 
powerful stimulus of the gastric glands than is boiled haddock 
as demonstrated by its higher volume, total acidity, pepsin 
aiid mucln of the secretion. ' r 
Oiir present knowledge of the action of different secreta- 
gogiies on the gastric glands can only explain in part the 
difference in', effect of the various fish preparations. Fish, 
during the process of . boiling, loses its water-soluble constitu- 
ents such as inorganic salts and other extractives — substances 
which are powerful stimulants of the gastric glands — and 
with their doss , a' somewhat diminished secretion occurs as 
compared Avith that of the other fish preparations. During 
the baking of fish, roast products are formed Avhich not only 
stimulate the taste but also probably act as secretagogues to 
the gastric glands; this may explain the greater secretion 
AA’hen the subject is fed on baked fish. Tlie secretion on fried 
fish seemed to he little affected by the fat present, as the 
free acidity, peptic power or concentration of mucin were 


only, slightly depressed. The effect of the smoked fish may be 
explained chiefly by the presence of salt which not only in- 
creased the amount of secretion but also lowered the peptic 
pOAA'cr of gastric juice (Gordeieff). In spite of the fact that a 
great deal of juice was lost on opening the shell of boiled 
lobsters, this food Avas still a very strong stimulus — much 
stronger than Avas boiled haddock. It is known to have a 
much higher ash content than has haddock (McLcster, 1931), 
The duration of secretion was much shorter after lobster 
than after haddock. 

It is believed that the data reported in this investigation 
may he of use in the elaboration of proper diets Avhen a de- 
crease or increase of gastric secretion is desired in an effort 
to aid various disorders of gastric function, especially those 
of the lesser curvature. 

SUM.MA.RY 

From the results obtained on the above experimental ani- 
mal it is seen that haddock-muscle, prepai'cd in Amrious ways, 
stimulated different types of gastric secretion. Baked haddock 
was the strongest stimulus, especially for fluid, pepsin and.- 
mucin. Of the three remaining preparations, boiled, fried and 
salted haddock, boiled haddock stimulated a lower volume 
and smaller pepsin output, although the secretion continued' 
someAA'hat longer in duration. Little inhibition Avas noticed 
from the fat of the fried fish. Smoked fish AVas a strong 
stimulus to fluid and acid production but weak for pepsin 
and mucin concentration. Lobster, in spite of the resulting 
secretion being of shorter duration was a much stronger stim- 
ulus for the volume of secretion as avcU as for acid, pepsin 
and mucin content than was the boiled haddock. 

The writer wishes to Ihnnk Utc Biological Board of Canada for the 
cxcellcnl facilities provided for tlic carrying out of ttiis work at the 
Atlantic Biological Station, St. Andrews, N.B., and Dr. B. P. Bnhkin 
for his valuable help and criticism. The writer also wishes to thank the 
Banting Bescarcli Foundation for defraying some of the expenses by 
supplying tlie experimental animal and certain apparatus. 
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ABSTRACTS 


CoNNEUY,- Joseph E., M.D., and Goldavateh, Leonadd J., M.D., 

■ ' New York, N. Y. 

' Therapy in Pernicious Anemia: observafions covering two years of 
■ continued use. Annals of Internal Medicine, March, i93/i, p. Hi7. 

' Results of the continued parenteral adniinistralion of liver extract to 
a. scries of patients with pernicious aneinio, some of whom have been 
under this form of treatment for as long as Iavo years. 

The extract used for the first six months Avas of such concentration 
that 5 c.c. corilai'ncd the material derived from 100 gm. of liver. Later 
the concentration was increased m that the same aniount of active 
material wa.s contained in 3 c.c. of solution. No liver, liver extract, kid- 
ney or other specific anti-anemic substance was eaten during the study. 

' Weekly intramuscular injections were given for a period of si.x months 
and the condition was regarded as satisfactory if the red cell count was 
about 4,5 million or above ik if neurologic lesions, nlr^dy pr&wnt, hod 
shown no progression nor new ones become mamfest, jf there had been 
no recuircnco of signs or ’ symptoms referable to tbe gaslro-intcslinal 
tract, and if the patient felt well. , , 

Some of the patients were then given the mjection-s eyerj- second week 
While some were continued on Aveckly doses another slx monlns, and if 
their conditions were satisfactory injections were given every three or 
ifour weeks. ,, • : ■ . . - 


With one exception a count of 5 million was not maintained but in 
the majority 4.5 millions or above was attained. In comparing tli^e 
figures with Murphv’s, half of the patients were in groaUy reduoed cir- 
cumstances and with three exceptions no iron or Avholc liver was taken. 
Of the 38 patients 21 maintained n licmoglobin level of 13 gm. or more 
per 100 c.c. of blood, 17 ranged hebveen 10 and 13 gm. per 100 c.c. of- 
blood. . • 

The patients were divided into two groups; tliose who had received 
oUicr forms of therapy and were in remission, and lliose who had not 
been given previous treatment. After iJie latter group had reached 
normal red cell counts the course ivas the same as in the first group. 

Neurologic nianifcsln lions if present at the beginning did not progr^ 
nor did any symptoms of involvement of the nervous system appear in 
lliose who were tree from them at the start. Some regained locomotion 
and some relumed to flcciipaf ions. 

xVbnormal deep leiidon rellexes and impaired vibrators' and position 
sense shosved no improvement. An occasional temporary return of 
aero-paresthesia or glossitis svas noted. _ , ■ 

In 2000 intramuscular injections no severe reactions foUdsved nor svas 
there a .single infection. _ ' , 

Pain in the site of injection was not severe and the patients did not - 
wish to reliim to oral therapy. ’ 

Allen Jones, v 




■ X-RAY’S CONTRIBUTION TO THE DIAGNOSIS OF THE 

“ACUTE ABDOMEN”* 

By 

WILLIAM H. STEWART, M.D. and H. EARL ILLICK, M. D. 

NEW Yoniv CITY. NEAY YOEK 


A t first thought, one might question whether the 
roentgen examination of any patient with an “acute 
abdomen” could he of value. The term “acute alidomen,” 
has been coined by the surgeon for those cases which come 
within Ins province where immediate surgery is deemed 
necessarJ^ Usually, in such instances, by the time that they 
have been diagnosed as “acute abdomens,” the only question 
remaining is how soon need operation be performed. 

jMore and more, however, the modern surgical tendency is 
to be as sure of the diagnosis as possible before the operative 
procedure actually is carried out so that the method of ap- 
proach and the surgical treatment may be most efficacious. 
There are certain lesions in wliich roentgen examination par- 
ticularly is helpful; in the actual diagnosis or in the differen- 
tiation of lesions, more and more is the surgeon depending 
upon the X-ray for aid. 

Without much additional discomfort to the patient and 
while preparation is being made for operation, certain impor- 
tant information may be obtained by the alert surgeon which 
information will help him greatly in the proper management 
of his patient. The X-ray may aid not only positively in con- 
firming a suspected diagnosis but also negatively in ruling out 
certain lesions which might add confusion in a case. In cer- 
tain instances of trauma, resulting in the production of in- 
ternal injury, without the facts obtainable by roentgen study 
“watchful w'aiting” may result in loss of the patient just as 
certainly as might hasty operations. Frequently, when all 
the information possible to obtain is before the surgeon, he 
may. decide that it is wisest not to operate at all and that 
the patient has the best chance for recovery >vith medical 
treatment alone. 

In discussing the various lesions in which the X-ray may 
be of assistance in the diagnosis of the “acute abdomen,” it 
it would seem useful to group them into classes as: 

1. Obstruction — caused by intestinal adhesions, hernia, 
concretions, malignancy; 

2. Perforation of: duodenal ulcer, gastric ulcer, diverticu- 
lum; 

3. Rupture of kidney; 

4. Inflammation — resulting in acute cholecystitis, acute 
.appendicitis; 
a. Intussusception; 

6. Colic-biliary, urinary; 

. . 7. Hemorrhage — :from ulcer, malignancy. 

,1. INTESTINAL OBSTRUCTION 

When the clinician is confronted with a patient in whom 
tlic question of obstruction arises, the X-ray examination 
may be of consideralile value. The first procedure is to obtain 
what is called a “flat film,” that is a film mthout the use of 
any opaque medium either orally or rectally administered. 
.This may he taken with the patient supine, but it is pref- 
erable to have the patient erect. As a rule, the patient can 
he gently jdaced in a silting posture at the edge of a bed or 
stretcher and a film exposed wth the tube in front and the 

♦From tlic Roentgen Dihoratofies of The Lenox Ilni Ilospitol. 
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film behind or the reverse. At times, one may even fluoro- 
scope such a patient without danger and certain information 
may be obtained as for example: the excursion and mobility 
of the diaphragm. In the presence of an obstrucled small 
intestine from any cause, the “flat film” will show dilated, 
gas-distended, small intestinal loops wliich usually criss- 
cross the abdomen in the so-called “step ladder” or “herring 
bone” pattern — a finding quite characteristic for small in- 
testinal obstruction. The degree of the distention of the 
loops depends on the completeness of the obstruction. In the 
large intestines, the coils of gas-distended colon do not assume 



Figure 1 — Fluid levels with gas above, demon- 
strated in acute intestinal obstruction when the 
patient sits or stands up. The cause of the ob- 
stniction ts-as a band of adhesions close to the 
ileo-cecal valve. 

the appearance as described above; more commonly, one 
finds dilated gas-filled coils and loops corresponding to the 
general location of the large bowel. 

If one has been able to examine the patient in the upright 
position, he may also be able to show multiple fluid levels, 
with gas above them (Figure 1). This finding is of extreme 
importance as a confirmation of a well-established obstruc- 
tive intestinal lesion. 

Usually the first question the surgeon asks is “^\fiiere is the 
obstruction?” It is possible to reply in only a general Avay. 
From the roentgenographic standpoint, the location often is 
difficult to determine inasmuch the distended loops of in-. . 
tesline overlap and overshadow the point of obstruction ais 
well as blot out the cause of the stoppage. At.times, the coils 
of dilated intestine proximal to the obstruction may be fol- 
low'ed down to the point of constriction although it may be 
difficult to ascertain the nature of the lesion. However, the 
clinical history may aid in determining the location and cause 
of the obstruction. If the case is post-operative, adhesions , . 
usually account for the trouble; the character of the operation 
and the location of the scar are valuable aids in locating the • 
obstruction. If the small intestine is distended and visible . 
in the left side of the abdomen and the patient has had no 
■ ’ . T ' ^ ' ' 'M85 



previous surgicar procccluvo., there is a strong probability ■ 
01 obstruction from appendicular disease, adhesions or 



Figure 2— Typical, roenlgenograpliic appearance 
in aciUc, "smalt iiitcslinal obstruction. The dis- 
■ tended, : small intestinal coils crisscross tlic ab- 
domen in a so-called “lierringbone” or “step- 
ladder” appearance. The obstruction was due 
to an appendicular abscess. 

abscess. (Figure 2) Malignancy often is the cause of obstruc- 
tion ui non-operalcd patients (Figure 3). 

It is not usually advisable to give a barium meal better to 
localize the silo of . obstruction when the patient already is 
vomiting and the clinical diagnosis of acute abdominal ob- 



Figure 3 — Acute, intestinal obstruction with 
markedly, distended coils of small intestine due 
to an annular cancer of the distal ileum. Patient , 
was apparently well until three weeks ago when 
she began vomiting following wliich there were 
■ abdominal pain and distension. 

slruction already has been arrived at; the exact localization 
of the obstructed area may not be of so much importance as 
is immediate surgery. Moreover, in an almost completely 
obstructive lesion, barium may act as a “plug,” thus turning 
the case into one of complete obstruction requiring immediate 
surgical relief or death rapidly will ensue. If a barium meal 
should be given it would be ad^^sable to exhibit only a swal- 
low or two of the mixture and then follow this small _med by 
frequent fluoroscopic and roentgcnograpbic laminations. 

' Such a procedure may he done al "the hedside, the iilins being 
made with a portable X-ray apparatus. As^ a rule, it is 
difficult to localize the exact point of obstruction oven after 
barium has been given. More than once, however, it has 
been our experience to find that, following a barium meal, an 


obstruction has become lessened and in some cases of an in- 
completely obstructive lesion, the patient went on to re- 
covery. 

One of the frequent causes of intestinal obstruction is 
kinking of a loop of gut in a hernial sac or the. adhesions re- 
sulting from such a lesion. The patient, may first be seen by 
the physician when complaining of the symptoms due to an 
acute intestinal obstruction: on physical examination hernia 
may be overlooked and the patient referred for X.-ray exam- 
ination with the belief that Iluire is some cause other than ■ 
hernia for the intestinal obstruction. It is in such a case as 
this that the roentgenologist is helped by inquiring whether 
the patient has, to his knowledge a hernia or “rupture.” We . 
distinctly recall one patient in whom a hernia was suspected 
and an X-ray e.vamination was made at the bedside. It 
was reported that only vcr>’ slight gaseous distension of the 
small intestines was distinguishable in the right lower abdom- 
inal quadrant. At operation, the patient had a loop of small 



Figure 4 — Peculiar sltattnw.s of rectal and sigmoid 
fecalilhs causing a partial, intestinal obstruction. 


intestines kinked and angtilalcd in a hernia. This was a very, 
early case, the entire duration of symptoms being only a 
matter of a few hours before the operation was performed. 
Where a longer interval elapses before the patient is operated 
upon, the dilated coils may present a typical appearance of 
intestinal obstruction when a “flat” abdominal X-ray film . 
is exposed. 

Our personal experience with concretions as a cause of in- 
testinal obstruction is limited to fecalilhs and gall stones. In 
both, the X-ray examination revealed the lesion. In the first 
instance, the patient complained of increasing constipation 
until finally no bowel movements took place no matter what . 
measures were utilized. The patient, as well as the examining 
physician, made the observation that when she strained, at 
times, there would be a protrusion of a hard mass from the 
rectum which mass could easily be pushed back. The 
roentgen examination demonstrated four calcified ring-like 
shadows thought to be large gall stones. (Figure 4). A gall ' 
bladder examination, by means of the Graham lest, however, 
was negative, the gall bladder being beautifully outlined with - 
a normally dense shadow in which there were no visible 
stones. These four shadows above mentioned proved on 
direct examination to be huge /ccah7/ts. 

Frequently, gall stones are a cause of intestinal obstruction 
and usually can be detected by the X-ray examination. One 
very interesting case resulted in the demonstration of a large 
calcified gall stone as the cause of the small intestinal ob- 
struction. There had been a spontaneous cholecystoduodenal 
fistula and the gall stone had passed dovm into the terminal - 
ileum about a foot or so from the ilco-cecal valve, rcsidling in , 
an obstructive lesion which made surgery necessary. The . 
g^l stone practically was the size of an average gall bladder. 
(Figure S). 

Malignancy of Ihc inteslinal tract occasionally is the cause. , 
of obstruction. It may be gradual in onset or appear with . . 
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Figure 5 — Partial obstruction to the ileum from 
a large gallstone; a barium cfysma was given 
to exclude any lesion of the colon. 


sharp, tmsuspected violence with complete stoppage. When 
malignancy involves the small intestine, one has to depend 
upon the “flat film” for diagnosis. Wlien its occurrence is 
^adual the lesion is more difficult to recognize especially if 
it involves the large intestines; in the latter circumstance, one 
can resort to the barium clysma, witli or without air in- 
sufflation. Wlien obstruction is sudden, the X-ray findings 



Figure 6 — Air is present benealb both sides of 
the diaphragm due to a perforated gastric ulcer. 

The onset of the sjTuptoms occurred less than 24 
hours before the roentgenographic examination. 

are much the same as those seen when adhesions are the 
cause. 

II. PERFORATION 

Gastric and Duodenal Ulcer: \\ffien the physician examines 
a patient in whom there is suspected rupture of an ulcer, 
usually immediate operation is indicated. Such a case may 
be examined by X-ray before operative proccdm’e as an aid 
in the tliffcrential diagnosis where one or more common es- 
sential signs are lacking. Usually the value of the X-ray 
consists in demonstrating . free air beneath. the domes of the 
diaplnagm. This is facilitated if the patient is sitting upright 
or lying on the normal side, the X-ray film then being placed 
behind the patient. Free air foims a characteristic quarter 
mooh-shaped area outlining the under surface of the dome 
of the diaphragm on the right side and sometimes the left 
side as well. (Figures 6 and 7). - If this air “bubble” can be 
demonstrated, perforation of an abdominal Uscus: , most 
probably an ulcer of the stomach or of the duodenum is the 
offending lesion. In rare instances, the examination may be 
reported “negative” for free air but a ruptured ulcer may be 
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found at operation, neverfhelcss: hence a negative finding 
should not lie accepted as absolutely ruling out a perforate!! 
xdscus. 

One interesting case, on bedside examination, was found 
to have a large cavity containing fluid with air above, ap- 



Figure 7 — .-tnother example of an acute perforation of .a 
duodenal ulcer in which air was demon-strated l)cnc.'ith the 
diaphragm. 


parently corresponding with the lesser peritoneal cavity. 
This turned out to be an ulcer on the posterior wall. ])erforatcd 
and associated with a large ai'oa of localized pf“ritoniti.s. 
(Figure 8). 

Diverlicnloxis is a fairly common lesion of tie colon and it is 
not unusual to have patients referred for X-ray examination 
who arc suffering from acute divertictilitis vith an obstructive 
lesion in the distal colon of rather marked degree, even com- 
plete. Tltis has been our e.xpericnco repeatedly in middle- 
aged or older patients who have an obstruction in the pelvic 
colon to a barium clysma. The tendency is to regard such 
lesion as malignant but, often, when the patient is re-exam- 
ined 24 hours later, diverticula are discernable. In fact, wc 
are much more suspicious of an inflammatory, benign lesion 
when the obstruction is complete than when there is a gaping 
canalization permitting fluids to pass; this latter state oftener 
is characteristic for a cancer. 

Occasionally we find an “acute abdomen” due to a rup- 
tured diverticulum which can be recognized by X-ray e.xam- 



Figure fl — ^Bedside roentgen examination demon- 
^lrating a huge, fluid level of an abscess sec- 
ondary to a perforation of the posterior w-all of 
the duodenum from an ulcer. The • onset was 
sudden, eleven days previously, with severe, 
epigastric pain. 

ination following a barium clysma: then the opaque medium 
passes through the ruptured diverticulum into small fisUdous 
tracts in the wall of the colon or out into the porisigmoid 
structures where it is walled off in an inflammatory mass; 
this anomaly can bo recognized readily on roentgenograms. 
(Figured). 
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■ V; , . ^ . III. RUPTURE OF 'HIE KIDNEY 

■; There rn-e certain instances of “acute abdoraen”Avhere the 
patient isin shock due to a serious trauma, in which the X-ray 
examination may be of great assistance. It takes only a few 
; minutes to demonstrate the renal calices'and pelvis by means 
of intravenous urography and thus to rule out a possible 
rujitiired kidney. For example, a man may be involved in a 
serious automobile accident, may be admitted to the Hospital 
. in shock _ from _ obvious , acute abdominal distress. The 
.surgical diagnosis may require ruling out of the presence of a 
ruptured stomach or other serious injury. It takes only a few 



' Figure. 9— Example of a* ruptured diverticulum 
• . with an inflammatory mass surrounding it. 


minutes to fluoroscope the patient and thereby be able to 
make a statement that no air is present under the diaphragm. 
Shoidd the urine he bloody arid there be a doubt concerning 
niplure of the, kidney, intravenous urography will demon- 
, strate, in 10 or 15 minutes,, if there is a spilling out of the 
• ' t, opaque medium into the perirenal structures thus indicating 
. a rupture. The sarne fdms are of value in diagnosing any 
. fracture of the pelids, ribs, or spine. Usually it is possible to 
make some statement regarding rupture of the urinary blad- 
; der.at the same time, the return flow giving the indication. 

„ IV. INFLAMMATION 

' . In' instances of acute cholccyslitis or other acute lesions in 
, which the gall bladder is the diseased abdominal viscus, 
Roentgen studies may bp helpful in but a small proportion 
' , of selected cases. In general, the main contribution -vvill be on 
a “flat film” or plain films of the area under suspicion, some- 
times poritively to diagnose a certain condition and again 
. by negative findings to aid in differential diagnosis. Tlie oral 
I , Graham test is contraindicated, especially when the patient 
■ • already is vomiting or has fever; it is seldom used in urgent 
conditions. If however, the plain films show calcified gall 
stones dr especially if the outline of an enlarged gall bladder 
is ^stinguishable, suggesting empyema of the gall bladder 
(Figure 10),. the" X-ray examination may bo of great diag- 
nostic A'alue. , Occasionally it happens that when a patient 
. with an acute, abdominal condition is referred to llie X-ray 
■, .department for examination of the gall bladder, other lesions 
.may be demonstrated unexpectedly, such as an obstructed 
' . small intestine, right renal stone, an enlarged pus-laden 
^ ' kidney, a siib-diaplnagmatic abscess or even pyloric obstruc- 
tion. Gaseohs. distention of the stomach and the intestines 
. may aid the roentgenologist in correctly advising the proper 
, examination to be carried out. Fluoroscopically, the appear- 
ance may be of value in delecting limitation of the excursion 
. of - the diapliragra' due to a sub-diaphragmatic abscess or 
disease of adjacent viscera. . 

•These remarks may not seem pertinent when a careful 
; clinical diagnosis ah-eady has been ■ made. Frequently, 

• however,-.patients are referred to us for X-ray examination 
. .before a final clinical dia^osis has been arrived at md 
' ' findings sucli as mentioned often aid the clinician more 


quickly to arrive at his diagnosis. To the clinician,' the value . 
of the rbenlgenographic examination icill depend largely upon . ' 
Uie clinical alertness of the roentgenologist. ' . ; . • ■ . 



Figure 10 — Tlie patient was too ill to have, per- 
formed a Graham test but this flat film. of the ■ 

abdomen made at the bedside demonstrates a . • ' r* 

greatly enlarged gallbladder shadow. At opera- 
tion, the gallbladder was gangrenous, perforated 
and sealed in adhesions. 

In the majority of cases in which the clinical diagnosis of ' ' 
acule appendiciiis is made no one would tliink of having an 
X-ray examination made. In an occasional case, X-ray;. 
study may be nccessaiy in order to rule out other lesions, j ■ 
For example, in children sometimes there is need for clinical . •. 



Figure II — Cluld with lower right lobar pneu- 
monia in whom the clinical picture was suspicious 
for acule appendicitis. The physical examina- 
tion was indecisive. 



differentiation between appendicitis, pneumonia of the right 
base or diaphragmatic pleurisy. (Figure 11). Bedside roentr. ■ 
gen examination of the chest may prove a deciding factor in 
solving this problem since a pneumonic consolidation easily . . . 
can be demonstrated. It has been staled that X-ray exam- 
ination is not needed to establish the diagnosis of pneumonia; 
our experience has been that, except in rare cases, the X-ray 
will e,xhibit consolidation before physical axamination can 
demonstrate it. 

A second example of the utmost cUnical value, is when it is . 
necessary to rule out the presence of a urinary tract stone as . 
the cause of symptoms in an instance where the affection 
may or may not be acule appendiciiis. (Figure 12). - . 

V. INTUSSUSCEPTION 

Inlussusceplion is quite commonly the cause of “acute ah- . 
doraen,” especially in infants. It is now well known that the 
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I - - cXciiTuUcition o{ pciticiits id wIioid t.Uorf^ drisDs suspicion 

: of . such a lesion ofl’ers consirlerable valuable information 
parlicularly to the surgeon. 
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■ Figure ]2 — An example of a case with the clinical 
. ■ picture of acute ai)pendicitis in whom the X-Ray 
examination demons-trated a urinan- tract stone 
in the lower end of the right ureter. 

-Often, these patients are quite ill, but with patience and 
gentleness one can make X-ray examinations n ith the barium 
clysma TOthout unduly delaying the opci-ative procedure. In 
none of our cases has there been any ill effect from the 
opaque enema although most surgeons are fearful lest the 



Figure 13 — Example of how a barium clysma beautifully demonstrates 
the actiual intussusception in the transx'erse colon. 


barium may cause intestinal obstruction. The roentgeno- 
papbic findings are almost patbognomonic in this lesion. In 
most cases, tlie upper segment of colon and a portion of the 
small intestines are inAmginated into a lower segment of large 
bowel, resulting in such pictmre as is seen in Figure 13. 
(A section of tbc proximal colon is missing). At the point of 
invagination the infolding of the gut will lie noted. Its border 
is irregular, the edge of the portion showing an indentation 
x\dth dilatation. A tumor is -present which, combined witli 
the clinical symptoms of shock and of rectal hemorrhage, 
makes the diagnosis e^’ident. (Figure 14). 

VI. COLIC 

Biliary colic often is the cause of “acute abdomen.” Cases 
suspected of this lesion should be submitted to an X-ray, 

, examination as early' as possible. There need be but slight ' 
disturbance to the comfort of the patient. Usually^ a “flat 
fllm” will give all the information possible. If the gall stone 
contains sufficient, calcium, it can be recognized and the 
diagnosis established. It would be impossible to detect the .- 
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stone shoidd it lack adequate calcium content, unless the 
patient submits to a Graham tost; seldom is that procedure 
justifiable. 

One patient of an “acute abdomen” due to acute chole- 
cystitis refused surgical intervention: the attack subsided 
and a Graham test then revealed gallstones. Later, during 



Figure !•! — A caie of intussusception witli dilated 
small intestinal coils present in the right mid- 
abdomen. Operation showed invagination of the 
terminal ileum, cecum ami ascending colon. 

another exacerbation of the ailmetit, the patient was operated 
upon and died. 

Stones in the urinary’ tract usually' contain sufficient cal- 
cium to be recognized on the “flat film.” Ccrlainly, all case.s 
of “acute abdomen” where a urinary calenlus is suspected 
should receive the Iscncfit of an immediate roentgenograijbic 
examination. Non-opaque urinary stones must be thought 
of if the X-ray examination proves negative. -\s ))re.vioiisly' 
staled, intravenous pyelography can be done quickly; often 
it •will demonstrate a uric acid stone Avliicli then is seen as a 
“negative shadow.” 

VII. IIE.MORRUAGi: 

The authors feel that usually, gross beinorrhago is a con- 
traindication to X-ray examinations but this belief some- 
times is over-ruled by a clinician wlio insists ujion obtaining 
what information be can regai'ding the probalfle origin of the 
bleeding. It has been our experience that, witli tlic patient 
Avho has previously been well and suddenly has a hemorrhage, 
the X-ray examination is of little value in localizing the bleed- 
ing point. If there is a history of previous indigestion or a 
diagnosis of ulcer, sometimes one is fortunate enough to 
demonstrate the lesion. As a rule, ivlieii thoie is only in- 
flammatory reaction, bleeding is slight but is more or less 
constant. Massive hemorrhage oftener accompanies a ma- 
lignant lesion or in ulcer, a duodenal rather than a gastric 
affection. In duodenal ulcer, the amount of inflammatory 
reaction ai'ound the lesion is not ncaily so great as it is in a 
gastric ulcer; the blood vessels rupture more easily thus pro- 
ducing hemorrhage of large volume. These bleeding patients 
always arc examined in the prone position and the examina- 
tion thereby' is limited in completeness. No compression 
films ever arc taken until Avecks after, the patient's hemorr- 
hage has ceased. 

, Finally, much more can be gained through coopcralion- 
belAveen the clinician arid the roentgenologist in their com- 
bined study of the diagnostic problems presented by in- 
stances of the “acute abdomen” than if, each attempts, sep- 
arately, to make differential diagnoses. Tlic use ofthe X^-iray 
in this often perplexing group of patients, bids fair to become 
of increasing A'alue as the procedure, is more c.xtensiyely em- 
ployed and pre-operath'e roentgen observations .studied 
in the light of operative findings. . 





CHRONIC ULCERATIVE COLITIS: TRENDS IN ITS 
PRESENT-DAY MANAGEMENT^' 

By 

J. ARNOLD BAUGEN, M.D. 
nocnicsTEn. Minnesota 



COMPBEHENSIVE knowledge of the pathologic 
changes of chronic ulcerative colitis is essential if there 


IS to be a clear understanding of the course which the treat- 
ment should take. 


The lesion of this disease has its origin in the wall and not 
; in the mucous membrane of tlic rectum and the colon. Tlie 
. evidence' ait hand points to a disease of systemic® origin, in 
.. which a' streptococcus plays a dominant etiologic part. This 

■ microorganism and its toxin produce innumerable minute 

. infarctions of the intestinal .wall; with subsequent dissolution 
, of iritestinalmucosa. . , , ^ ./ 

\ This destructive process begins in the rectum and usually 
in that part of the rectum nearest to the anus. A condition 

■ which is defined as involving “the large intestine above the 

■ lower part of the rectum"'’ is hot the subject of this paper, 
-’and that one observer apparently has based his opinions on 

cases; in' which the more proximal region was involved, 
whereas nearly all of the patients in our experience hav'e had 
involyemcht of the more distal regions, may be the basis for 
. some differences of opinion about etiology. In less than 5 per 
cent of a scries of 1,472 cases (Table 1) encountered at The 
Mayp-.Clinic was there involvement of the large intestine 


• Table 1 

~ Summary of eleven years’ experience loilh chronic ulcerative 
, • . colilis. 



1923 

1921 

1925 

1926 

1927 

1920 

1929 

1930 

1931 

1932 

1933 

Total 

C 05 CS 

New patients 

57 

63 

102 

131 

151 

109 

197 

202 

140 

no 

121 

1,472 

Cnscs in which ile- 
twloiny was per- 
• formed, i 

16 

.13 

S 

12 

3 

5 

8 

n 

10 

1 

0 

70 

Postoperative Ucollis 

7 

5 

6 

5 

3 

o 

6 

1 

5 

0 

0 

40 

.Dentils ■ ntnong pn- 
- tients not oper- 
oled on ....... . 

7 

9 

6 

9 

4 

<1 


6 

2 

3 

1 

51 


above the, lower part of (he rectum if the lower pari of the rec- 
tum was free from disease. . 

I shall consider a destructive infectious process, cpmparable 
in its dcvasl atirig effect on the large intestine to that of tuber- 
culosis on the lungs and hence demanding long-continued, 
careful, and well organized management (Table !). 

Before undertaking Iredlment, it is important to impart as ac- 
, . curately as is possible to the patient and Ins or her relatives, 
‘ knowledge of this disease process. _ 

■ Cases .of chronic ulcerative colitis may be divided into two 
major groups ■ from the standpoint of trealment: namely, 
(1) the .uncomplicdled cases and_ ;(2) (hose fn ivhich (here are 
compUcaliohs such as polyps, strictures, paforations, listulae, 

' regional disease and carcinoma. In cases in which these com- 

■ ‘•Division of Medicine, TIjc Mayo CUnic.;^ ' ‘ , 
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phcations are present, (representing approximately 15 per 
cent of the whole), surgical intervention often is indicated. 

I shall consider the uncomplicated cases and those in ■ ■ 
W'hich systemic complications and sequelae arc present, such 
as mthritis, erythema nodosum, uveitis, and other compli-., 
cations mentioned infra. . 

, REST .. ■ -•. 

Rest is an important therapeutic agent in these patients. - . 
The type of rest must be very carefully chosen. There is , 
groat need for encouragement, and for physical, mental, and- 
physiologic rest. The features of trealment which the years ’ 
have taught to be of value have not been discontinued, nor. . 
would it be c,xpedient to replace them by a single therapeutic .- 
agent. In attempting to give rest to the intestine, the residue ' 
in the food is reduced as far as possible. 

Intestinal irrigations usually arc not only not helpful hut, 
in the majority of cases, actually are harmful, causing more ' 
distress, gi'cator frequency of rectal discharges; and often' 
irritation about the anus. The only c.xceptions to this rule ' • 
arc to be found in the cases in which there is extensive ulcera- 
tion of the anus and rectum, producing great local discomfort. ■ ' 
In such cases, instillation or topical application of some 
soothing medicament or powder may be helpful. 

At first, it might seem that the ideal method of giving rest - - • • 
to the colon would be by ileostomy. Actually, the risk of the 
operation is so great and the end results so disappointing that . 
we at this Clinic avoid it as much as possible. In the seventy- • 
eight cases in which ileostomy has been performed in a decade , , . 
one of every two patients died in the hospital or later, and . 
at the time of death had not recovered from the chronic - ' 
ulcerative colitis (Table 1). Ten of the surviving patients, ' 
who xverc subjected to ileostomy for sequelae, after the colon . 
practically had healed, were satisfied with the results. , . : ; ; 

IMMUNIZATION BY SERA, OR BY VACCINES . , 

Immunization against the diplostreptococcus of chronic , ." 
ulcerative colilis, with a concentrated serum, has been the , , 
most Substantial part of our treatment for the last six years; ; 
The serum has been injected intramuscularly and, more - ' . 
recently intravenously. Injections are begun with minute' , 
doses; the dose gradually is increased and an attempt is made ; 
to keep the amounts given under the point of local or systemic- 
reaction. Improvement may be slow but usually is progres- 
sive. Clearing up of the severe sj,Tnptoms, such as fever, . 
toxic states, and bleeding, may take xvecks. As soon as tliis . 
state is reached, treatment is continued with vaccine pre- . 
pared from the diploslreplococcus of chronic ulcerative colitis. . 
This xmccinc may be given intracutaneously or subcutan- ,- 
cously, in increasing doses. The quantity injected is kept.'to 
less than the quantity which will cause local or systemic re- , ; 
action for many weeks. After a period of rest of several v-. 
months, treatment should be resumed and the vaccine gK'cn' .1. 
again for six or eight weeks; ^ ‘ 
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A program such as tivis stiould he continued for one or two 
years, or even longer, in some cases even if the patients are 
.free; from symptoms, to , assure protection for the future. 
Tliis procedure lias proved the. greatest single item in pre- 
venting recurrence of the disease. 

TnjVNSFUSIONS 

Transfusions of blood may have great value, particularly 
when the patient has bled profusely from the bowel, is very 
arieraic and wealc, or when marked si'psis, with high fever, 
prevails., A .series of transfusions of small quantities of blood 
(250 to SOO C.C.), five or six days apart, possibly three in a 
series, has seiwed best. Transfusions of as much as 500 cc.. 
are inadvisable. 

Transfusions have proved parliculai'ly eflicacious for 
children. Children less than twelve years of age, when 
affected with. chronic ulcerative colitis, particularly are prone 
to the development of severe degrees of anemia. 

DIE'rt 

Many , physicians undoubtedly restrict too greatly the 
amoiml of food allowed these patients and as a result the 
subjects lose in strength and in their ahihty to fight the in- 
fection. The ideal foods are those which arc digested almost 
entirely, in the small bowel and which thus leave very little 
residue for the colon. Some of the foods with the least resi- 
dues are beef, rice, white bread, Italian pastes, sugar, well- 
cooked and strained cereals, cooked eggs, butler and cream. 
Every effort should be made to give those patients a diet 

Tablk II 


Diclary regimen for palienis wilh chronic ulceralivc colitis. 


I • “FoundlUion Oiel*’ civon on days 1 and 2* 

BnJSAKVAST 

OiNNr.a 

Suerca 

Corcnl, Ibland, 1 serv- 
• ing, with 

Moat soup without vcgeluhlcs, 

1 serving 

Sloamcd rice, 1 serving 

Meat or fish, 1 serving 
or 2 eggs 

Bread, white or rye, 1 
slice or equivalent 
amount of l»iscuit, 
zwcihncli, cracker, 
and so forth 

Creanu'H 

sugar 

3Tcat, 1 serving (liver three 
ti>DC.s a week) 

Bncon, 2 strips 

Ebb, 1 . ■ 

Toast, 1 sbec 

Butter, 2 squares 

Coffee, if desired 

Potato, 1 rnf'diiim sized, any 
way except Tric'd 

Gravy, if desired 

Bread, white or rye. 1 slice, or 
an equivalent amount of bis- 
cuit, zweibach, cracker and so 
forth 

But tor. 2 squares 

Bland dessert,^ Jt no 
fruit, 1 serving 

Brewers* ycustj 

Butter, 2 squnres 

Cream, 2 tablespoon- 
fuis 

Tea, if dc.sircd 


Bland desserl.Jt no fruit, i 
serving 

Cream, 2 tablosiJOonfuls 

Sugar 

Tea, if desired 

Brewers’ yca.st 

Sugar 


Brewers’ yeast 


Tin; folloninp foods ni.sy l>o nddeil to the fouiulation diet ns rnpidly os llie iinlicnt’s 
comlttion permits: '-A — — 


. •‘ADDrnOi\ DIEl'” 

Order of Additions . 

Days 3 and 4— One bnimim, very ripe, upd^od Uver oil, 1 to 3 leaspoonfuU daily 
Days 3 and 6 — Orange jwico, ^rlass . 

Days T and 8 — Vegetable ptircc, 2 tablcspoonfiils 

Days 9 and 10 — Milk ia the form of cream soup or milk toast 

Days 11 and 12— Whole milk, 2 glasses 

Days 13 and 14 — Cream added to milk so that, cncli of the 2 or 3 glasses taken contains 
■ half milk and half cream; bland fruit, canned or cooked peucliirs, 

apricots, pears, strained apple sauce, linked apple without skin, 

, ■ ■ . ,1 serving . - 

Days 13 and 16 — ^I'omalo juice, K* plnss or tomato jelly 

Days 17 and 18 — Whole cooked vegetable, 2 servings (puree, added on days 7 and 8, 
omitted) including, as desired, young tender carrots, beets, spinach, 
.squash, peas, string beans, asparagus' tips, potato any way' except 
fried . 

Days 19 and 20— Shredded green lettuefc cut very fine. Plain mayonnaise or cooked. 
. . ' ' dr<*ssing niny be used on the lettuce, , • 


’♦^Given on admission, contains approximately '60 gun. of protein and 2,000 calories.^ 
fCream of wheat, farina; puffed rice, puffed wheat, corn llakcs, rioj krispics and strained 
oatmeal." 

JBrcwcr8''yeast, 200 mg. standardized vitamin fraction, is given with each meal.' , 
J;tCiistards, cornstarch puddings, junkets, gelatin desserts without nuts or fruit, pfiiin 
rice puddings. Bimplc cakes and cookies, cooked fruit whips, and plain ice cream 
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sufficiently rich in calories so that the body weight can be 
mamlained. When the patient is up and about the attempt 
IS made to give a diet that will supply to the adult, approxi- 
mately 3,000 calories. 

_ Vitamins can be supplied in concentrated form, in fruit 
juices, yeast, butter, wheat germ, cod liver oil extract or. 
irradiated crgosterol. A sample bland diet for patients with 
chronic ulcerative colitis is given in Table 2. 

The foods in the ’‘addition diet,” supplcmcnling-the “foun- 
dation diet,” will constitute a full diet, containing 80 gm. of 
protein and totalling 3,000 calories. Jelly or jam without 
seeds may be served, if desired. Beverages should not be 
iced. _ The patient is instructed to cat ice cream slowly. 
Condiments, such as mustard, horseradish, catsup, vinegar, 
and highly seasoned sauces or relishes, are best avoided; To 
lessen continued stimuli to peristalsis, food is not given be- 
tween meals. 

Contrary to the usual assumption, milk is not a low-residue 
food, and it is not well tolerated by many of the patients. 
It should, therefore, be used only with caution and in small 
amounts. Boiling the milk seems to make it only slightly 
more digestible.^ A number of witers, (particularly Larri- 
morc), has considered that the good results sometimes seen 
when clrronic ulcerative colitis patients are given enough 
food is due to the high vitamin content of the diet. 

It can easily be seen that the amount and quality of the food 
given to these patients must vary largely with the severity 
of the disease. VHien the s^miptoms are acute, the patient 
may be able to take only a small amount of highly concen- 
trated food. ,To patients in whom the affection is acute and 
fulminant it may be necessary for a time to give noting but 
bquids by mouth. To supplement oral feeding a solution of 
glucose may bo_ injected intravenously and large amounts of 
physiologic saline solution injected under the skin. Not 
rarely, nourishment and fluid so administered enable desper- 
ately ill patients to weather crises. 

DRUGS 

No single di'ug has been found which will help more than 
an occasional patient. Among the substances used may be 
mentioned iodine, gentian violet and ai’scnic. The former, 
in the form of fresli tincture, seems to have helped selected 
patients. Gentian violet in doses just sufficient to color, the 
stools blue definitely inhiliits growth of streptococci. Arsenic, 
in such preparations as treparsol, stovarsol, cafbarsone or 
similar prepai’ations, is dangerous. Since the recent wide- 
spread information about amebiasis, these drugs have been 
used somewhat indiscriminately. For chronic ulcerative 
colitis, ai’senic should be used only as a last resort, because 
it may cause a flare-up of the disease. Once this has hap- 
pened, it is very hai'd to do anything for the patient. The 
same from experience at this Clinic, can be said about mer- 
cury in the form of mercurochrome or metaphen. 

Calcium and parathormone have been administered by 
some physicians where the affection has been mild. I ven- 
ture to say, however, that in cases in which these drugs seem 
to have helped, the concentrated scrum would have helped 
and would, have given quicker response. Anemia, so com- 
monly present in these cases, usually needs symptomatic aid 
and some form of iron is indicated. Administration of 3 to 
4 gm, of reduced iron, daily, has proved helpful. 

Camphorated tincture of opium and codeine often are 
helpful in jratients in whom there arc much pain and ten- 
esmus, or in whom the stools' arc being evacuated so fre- 
quently that the subject becomes exhausted. Insoluble 
powders, such as bismuth, tribasic calcium phosphate and 
kaolin, occasionally arc helpful. 

REMOVAL OF FOCI OF INFECTION . ■ 

All demonstrable or accessible foci of infection should be 
removed, if possible, because they may serve as depots from 
wliich reinfection of the bowel can take place. If one wishes 
to leave no stone unturned in the treatment of this disease, 
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one.shduld remove leetli with periapical alosdesses and with 

SUSP7CIOUS looking or, dcrmilcly. infected tonsils. .Tiist when ’’ 
procedures should be done must be dictated bv the 
patient s progress and rcondition and the experience of his 
■ physician. . . • ■ , . ; ■ , ■, 

•il *' ^ . RELATES- • 

/ The joy of the patient and the enthusiasm of his medical 
attendant at the snccessful treatment of this disease must 
ahyays be tempered by the 'sobiir realization that the condi- 
tion ihay recur. Iv.ho^vlcdge of. the pathologic changes wliich 
tmic place in this affection leads :to wonderment, not that 
there is recurrence, ‘ but that healing ever takes place. Us close 
relation to disease of the lippei' part of the respiratory tract 
is again emphasized by the fact (hat 57 per cent of relapses 
were initialed by acute infections of the upper part of that 
tract.* Ilcciirrcnccs are more pi-oiie to occur during the 
winlcrinonths. , * 


; . . Much can be done to prevent relapses. .Periodic use of the 
diploslreplococms vaccine, removal of foci of infection, avoid- 
ance of extreme changes in weather and undue physical and 
emotional stress and strain, care in eating and drihking and 
preventing intestinal trauma, in its broadest sense, are onlv- 
some of the many cautions which help to avoid exacerbations 
of a disease which is dreaded by those who have had it and 
Avhicli taxes the physician’s ingenuity to the utmost durin'’ 
an attack, lie it primary or recurrent. . : ° 

BIBLIOGRAPHY , 

I* Aivurftz,' \V. C., flarKon, J. A., nail Ilrown. P. \V. Chnijtcr TV: Pwea^o of 

PsUnj and sonut poorly andenttood dislurbnncris of diffftstmn. Irj: Oxford 
Mcdicme, New York, Oxforil l>nivarj*ity Yol. 3, Port 1, jtj), 173-302/1933 

2. ITanks, lb M. nnJ llarpca. J. A. Uelnp<?Bt» in ckronic ulceroUvo colitis: nn,{ 

prevcnlton. Arch. Jnt. j.7:131-i39 (Jan.) 1931. 

3. Ikik*. r... A. and Barp^n. J. A. Chronic ulcprolive coliti'*; a dIsMso of flvsti'mir 

nrigin. J. A. Af. A. 2-1166 (Nov. 4) 1933. . , 

•1. Paulaon. Mmes. T(je prcRcnt statas of idiopathic nlccrntivc colilia with esnerial 
ri'fcrcncc to rtiolo;:y. J. A. M. A. /0/‘lCl»7-1692 (Nov. 25) J933. . . 



Rivers, ANDnnw B;', and Vanzant, Frances R. 

: Mucin 'in Ifie Ircalmenl of, peptic nicer associated with renal and 
. hepatic disease. Annals of Internal Medicine, 7, 9, pp. H2i-H25. 

It is here pointed oiit Ifmt allliougli .mucin Irc.-itmcnt promised to 
; circumvent some oC the toxemic clTocts of idknlosis as produced by con- 
tinued alkaline trcntrnenl in peptic ulcer, it lias actually not accom- 
plished this result. It was found in several cases that the administrnlion 
of iso grams-of mucin three times a day brought about an elevation of 
biodd urea to sorioiis levels (72 mg. per 100 c.c.) and abetted renal and 
hepatic infections,. associated with the cases. For this reason, although 
mucin may he safely u.sed in uncomplicated cases of peptic nicer, it 
slioiild be ’ii'sed verv cautiously where renal or hepatic complications 
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Ahsorplion 'of '.dextrose by rectum. Arch. Ini. Med., ,92:317-320, 
■ August, 19331 

Although davlroscdocAiiot pass through the mcmbr.ancof the colon so 
rapidly, as through the small intestine, a suflicient amount is absorbed to 
warrant recognition of this method ns an acceptable therapeutic pro- 
cedure. .Experiments were performed in diabetic and non-dkibetic 
patients who bad no comiilicating rectal disorders. 'When the patient 
was in' a fasting state in the morning, fourteen iiours after a previous 
meal, a cleansing enema was first given, followed by an cEeclivc evacu- 
ation of the bowel. One hour after the enema, dextrose was instilled into 
the rectum in amounts which ranged from 20 to 100 Gm. in x;atious 
concentrations. Tlie- dextrose was uniformly dissoKed in distilled 
water. .Blood examinations before and at varying intervals after instill- 
ation, as well as analysis of enema evacuation collected at the end of 
two hours, gave proof of absorption. Tlie percentage of dextrose ab- 
sorbed ranged from 59% to 91%. _ 


Chronic PoUiciitar Gastritis: G.'S. if 0., Alarch 1930, LYIII, Aio.3, 
■ . pp. 910:619. . 

The author slate.s that in recent years the more prevalent operation 
of gastric resection has made available valuable fresh material for study. 

Stomachs, the silo of chronic follicular gastritis, show a thickening 
and palpable stilTcning of their .walls in the pyloric region, Pcngaslnc 
adbesion-s may lie present; enlarged reddish ljunph glands may be present 
above and below the pylorus. The mucosa is of a deeper pink color tnan 
nonnol and is covered witlj a thick* sticky iniicous. dhe mucosal folds 
are often Bihootlied out, and tiny ulcerations or erosions may be present. 


Microscopically tlie mucosa sliows the most marked changes, .which 
arc localized to tlie pyloric region. The tubules of the gastric glands tue 
Bcparatcd by an inllltmtion of plasma cells and Ijmphocvtes with van-- 
ing numbers of cosinopbilcs in tlie deeper portions of the mucosa; In- 
about onc-hnif of tlic cases a marked hyperplasia of the lymphoid Bssue, 
which may be aggregated into follicles with germinal centers, is seen. 
The presence of a numlier of these follicles warrants the diagnosis of 
'Tollicular gastritis.” Marked alropliy of tlie mucosa with cyst forma- 
tion is seen in advanced cases. If on acute jirocess is superimposed, there 
will be a polymorphonuclear cell inCltrntion in the outer layers of the 
mucosa. Tlie mucularis mucosa invariably is thickened or split into 
layers. The involvement of the sub-mucosa is common, but is mu^less 
pronounced. Islands of lymphocytes and cosinopbiles arc occasionally 
seen in the muscle layer and sub-serosa. Blood vessels in the sub-mucosa 
and sul>-serosa arc increased in number, and are distended. 

In the author’s scries of thirty-seven cases diagnoses elironio folli-- 
cular gastritis it was associated with duodenal ulcer on 18 occasions,' 
willi gastric nicer on B, gastric cancer on 3, and with stomal or jejuna! 
ulcers in 4 cases. In 4 cases it existed alone. In one of . these eases 
duodenal ulcer had been diagnosed and confirmed by X-rny. A second 
case was diagnosed and confirmed by X-ray ns cancer, wliilc neitlior 
carcinoma nor ulcer were found at operation.' A third case was also 
diagnosed duodenal ulcer with doubtful X-ray finding; no ulcer was 
found at operation. In tlie fourth case tiic history suggested duodenal 
ulcer, but .V-ray revealed only a polyposis of the duodenum; no, ulcer 
was found at operation. 

Of tbc Ifi cases diagnosed in microscopical section os chronic gaslrilis 
duodenal ulcer was associated in 7, gastric ulcer in -1, gastric cancer iii 3, 
and stomal ulcer once. The condition e.xisted alone in 3 cases. In one 
of these the gaslrilis was very sliglit, the patient having swallowed a pin 
some days previously. Another case had been diagnosed as gastric ulcer 
by X-ray 6 weeks prior to operation, but no .such lesion coiud be found. 
The third was associated willi duodenal ileus. 

In this scries 37 of 56 surgical stomachs, by comparison with the nor- . 
mal stomachs obtained at autopsy, showed n definite inflainmalory 
change in whicli marked lymplioid liyperplasia was a proriiinent feature. 
The definite localization of this cliange to the pyloric region has been 
intcrprolcd as the expression of a special reaction of tJic niucous iriem- 
brane in the region to a chronic peptic irritation. Tlie etiology of this 
gastritis and its relation to the etiology of peptic ulcer, wiiethcr it lie a , 

E riraary lesion or merely secondary to the ulceration, has not dclinitcly, 
een established. The autlior is inclined to view tlie gastritis as a pn- 
mary lesion, and believe.s that therein lies a fertile field for seeking the 
origin of the chronic peptic ulcer. , . . . \ 

Nelson M. Percy. , 




DIVERTJCULOSIS AND DIVERTICULITIS OF 
THE SMALL INTESTINE 

)W 
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D I\ERTlCliLOSlS of thr> s;inaU first (Inscribed 

by Ciioinoi in ITiO, has, with tlio rxcopliou of Mockol's 
diverticulum, received no suririenl consideration until uilhin 
the present century, most of whicli 1ms bi^en rtrorded in the 
j)ast dcTudc. 

^ -Divoxticulaarcnot infrequent in the duodenmn, being found 
in all three of ite divisions. They are le.^s frecim'ntly observed 
in the upper portion of the jejunum and with the e.vception 
of the diverUciilum of Meckel Irut rarely ser-n in the ileum. 
In the majority of the reported cas(!s tin.' opening into the 
sac has been situated on the mfrsenteric si<le while both lateral 
and ante-mesenteric openings have been described, lloth the 



It Miilliple Diverticula of tiic Ji-junum. 


the relerilion of th'ronqvKinL; fo-el b'adinc to 
irritation at\d inllammatioir of tie' Kie or its sursvassHlin;: 
structures, syrnpt<inis arise. None of tfiae' is jettleeatiin^ouif 
and a tliagno-is ramiot be made on criUterd evids nee. efone. 
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coiigcnital or true and the acquired or false typos are found 
in llic small intestine and arc observed at all ages, the latter 
being most frequent at and after middle age. Tlte former 
have been foimd in infants at birtb anti are usually single; 
ibey have been found witb pancreatic ti.ssue at their 
apices, while their most fret]uent localitui in the duodenum 
is near, the pajullsi of Vater, where the piuicreatie- ducts are 
developed from duodenal bnds. The acquired tyjic develops 
and produces symptoms late in life wluai atrt'phy of the 
muscnlaris. particularly of the circular coat, may be a pre- 
disposing factor and omiv most frequently on the mesenteric 
side of llielKiwel wlicro tbe vessels penetrate the tmi.‘;culnris. 
Tliey vary in depth from ] < of an inch to 2 inches or more, 
iiie, Sluidity of tlie con* mifs of the sinail intestint! is such that 
solitl nuite'rial is rarely found within tiieiu allhouu'h (he 
Awatfa which ronnoct tin' diverticula with, tin; intestine are 
smaller than the cavities of the diverticula, {.diomel 1710. 
llarley 187.3, and Cole, and Robixts (19:20) have reported 
diverticula ,of the duodenum containing gall stnm's while 
I'etTv and Mugler and C. .M. Watson report instances of 
intcsiinal obstruction due. to Ibe formation of enterolit-hs in 
diverticula of tbe jejunuin.. Morrisiui and V'eldman report a 
primary carcinoma in a duodenal divert ienhim. Divert icu- 
losls of the small intestine, may exist throughout life witboui 
giving tbe. t.o symplotus, being found vudy at nuloivsy. Witli 

I Vt>T»‘s'''ve iT t 
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Diverticula are not infrtHpiently as'-rK-iatiil wilb p'-ptic ul- 'T, 
cholreystitis and putuTeatiti- and wliv-n .>.< the svuiptorns 
caused by tlie latter will pre-hmuiKit'- or <d-<' becioijd t!',” 
picture. 
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AmeHICAX joVRKAL OF DigKSTIVK lilSEASES AN’D 'Xu'xrtlTlOX 


Clinical Pidiire: Uppoi- abdominal discomfort varying from 
a slight ache 1o severe colicky, pain is one of the commonest 
symptoms. The pam may be relieved by food or alkali or may 
recur alter eating and there are frequently long periods of 
ircccloni/ Sour stbmacli, bclclung and nausea arc at tinics 
nolcci,. riie symptoms arc so, indefinite and so variable, 
•.simulating tbose of lesions of adjacent organs, that clinical 
deduction alone will ribl permit a diagnosis. They may,, 
bowever, be demonstrated with a high degree of accuracy 
with the X-ray. . The information which such an examination 



. 4; .Diverticulum of Duodenum. 


; affords gives one an important lead in evaluating the signiG- 
cance of the 'presence of diverticula. 

. Basis for Type of Therapy: Those which arc discovered ac- 
Vcidenliy' during routine X-ray examination of the gaslro- 
inie.slinalTract and .which arc not causing symptoms require 
- , . no treatment. Those in which inflammatory changes arc 
•.. -.lircscnt may require excision. The observation of retention 
; of barium m a diverliculuin for a much longer time than is 
' required for the emptying of the stomach, associated vyith 
' ’. tenderness on point, pressure, when other upper abdominal 
lesions are ruled. out, may be considered as indicating divcrl- 
iciililis. In the event of associated ulcer, cliolccystilis or 
pancreatitis, itdiccomcs a matter of judgment in correctly 
■ appraising the role played by each and determining for or 
. ' against excision of the diverticulum in addition to the appro- 
. priate. treatment of the associated lesion. In case of doubt 
or in debilitated patients in whom the excision would mater- 
ially enhance the operative risk, the latter procedure may be 
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; , ..omitted, until such time as the.indicalion for. it becomes more 
. In patients in whom the employment of surgery is 
.i cbnlrairidicatcd and in tbose in whom symptoms are not 
..isufTicichlly definite to Avairantopcration, aincdical treatment 
'■ ■ . bascd .dn that for duodenal ulcer, is mo.st likely to give good 


rraults. .\\Ten the roentgenological examination has, shown ' . 

the presence of .spasni of the pylorus or duodenum the addi- 
tional eraplq^Tncnt of belladonna vdll be hclpf^ul. Constipa- 
tion, ^ybich is a! frequent accompaniment, should be relieved., 
by appropriate measures. The complications of divcrticuldsis , 
of tbc_ small intestine which demand surgery for relief are 
A'verlieulitis, suppurative i)eridiverliculilis, perforation and , , 
intestinal obstruction. The important anatomical points to’ ’ 
be borne in mind ai'O the relation of the peritoneum to tiic sac, 
the relation of the sac ’to the vasculai' supply of the intestine . 
and the relation of the sac to adjacent structures. .Tlve . 
latter point is jparticularly applicable to duodenal diverticula . 
which may lie in close relation to the common duct, in front 
of the pancreas, behind the pancreas or buried in i(s head. 

The surgical procedure employed must be suited to the path- 
ology found: invagination or excision of the sac with closure 
of the defect in the intestinal wall, fortifying the latter where 
possible with an omental fat graft; drainage of abscesses with 
or without excision of sac; resection of intestine or pylorus; 
gastro-enterostomy, all find a place in the various pathologi- . 
cal pictures presented. 

Diverticula of the Ileum: The most commonly observed .' 
diverticulum of the ileum is the persistent intra-abdominal .. 
portion of the vitelline duct, first accurately described by 
Johann Friedrich Meckel and given his name, since 1912. 

The vitelline or oinphalo-mesenteric duct connects the yolk 
sac with the midgut and normally becomes obliterated from 
the seventh to thii eighth week of fetal life, the atrophy be- 
ginning at the distal end and progressing usually until the 
lumen of the ileum is reached. The artery and veins which . 
accompany this duct normally disappear entirely except that . ’ 
portion which becomes the superior mesenteric artery and , 
vein. Complete failure of obliteration will leave a tube com- 
municating with the ileum at one end and with the umbilicus 
at the other, from the latter of which feces are discharged; , • ’ 
Ohlitoralion at both ends irill leave a lube connected by a ; 
fibrous cord either to the umbilicus or the ileum or to both. , 
Sucli a remnant may give rise to tumors of various types, . , 
cysts, carcinoma, sarcoma and malignant myoma having ^ , 
been reported. Obliteration at the distal end leaves a tube ' . 
of varying length connected with the ileum and communicat- 
ing with its cavity. It may he found at any point of the small 
intestine below the duodenum, the usual location being from . 
ten to thirty inches above the ilco-caecal opening. Its usual . 
attachment is anlejncsentcric and its length varies from a : 
small protni.sion to one reported by Moll thirty-three and 
one-half inches long. I ts distal end may he free or be attached . 
by a fibrous band to the umbilicus, mesentery or adjacent 
organ. In shape it may be spherical, conical, bulbous or ■. 
somewhat like the finger of a glove. Its walls consist of the ' ' 
normal coals of the ileum, possessing at times Lieberkuhn’s 
follicles, Pyer’s patches, gastric mucosa and even accessory 
pancreatic tissue. _ _ _ . 

Its incidence as estimated from autopsy statistics varies , 
from one to two percent. Surgical records have shown .. , 
a varying incidence, os a rule sojnewhat lower than that 
derived from post mortem studies. This interesting vesti-- 
gial remnant is responsible for a number of acute abdominal 
conditions which carr>' a potentially high mortality. H is 
a prolific cause of intestinal obstruction as a result of its ; ■ 
attachment to the umbilicus or to some other porlion of the . 
parietal peritoneum, mesentery,' or intestine, resulting ..in , 
constriction by hand or kinking from traction. Volvulus of . 
the diverticulum itself has been reported as well as of the toop 
of ileum from which it springs. Obstruction may he pro- 
duced by an intussusception, the intussusceptum havingforils 
apex the invaginated diverticulum or the point of tlie ileum - 
from which it arises. Hcrtzlcr and Gibson in 1913 reported . 
such a case together with a careful study of 41 similar in- 
stances recorded in the literature. The average age was 
13 years with 4 9 percent under 10 years of age. Of the 22 rcsec- ... 
lions in the series 13 died and 9recovcrod, a mortality of nearly 
60 percent. Further reports are available in the literature; hut . 
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.recentbV'sve have, obserYocl this coniplicnlieti in a boy of 6 
.Ycar$, admitted to the hospital inoribund vit.h a palpable 
mass iipright. lower quadrant.. A diagnosis of intestinal ob- 
striiclidn due -to intussusception was made iVom tiie history 
and pliysical ' fiiidiugs. Autopsy sliowed an invaginatcd 
divcrticuluin noth the ileum t.eleseopi'd into the ascending 
; colon. Inllaniination ol Aleckel s div(‘i'liruluin mimics very 



6. EmI)r>'oIogy of Imp'll ine. Oclibiier. 

doscly that observed in the a})pei\dix. both as regards the 
symptoms and the sequence of pathological events dependent 
upon it. causing diverticulitis, peri-diverticulitis, abscess and 
perforative peritonitis. The symptoms of obstruction pro- 
duced by the various le.sions of Meckel's diverticulum as well 
as.thoso of the inflammatory phenomena induced by it do not 
in any tdse cl i (Ter from those arising from other causes. The 
liistory of a persistent umbilical fistula or the finding of an 
ileo-colic intussusception in a subject beyond the age of in- 
fancy is suggestive as are right sided appendiceal sypiptoins 
in the known absence of the appendix. X-ray studies have 



■ 7. Possibilities of Meckel’s Diverticulum. Hudson. 

been of little value in the recognition of its presence. No one 
symptom' or combination of symptoms, aside from the pres- 
ence of a congenital umbilical fistula; can lead to any high 
percentage of cprrcct diagnoses. The important lessons to be 
learned from the literature of A'leckcf s diverticulum are that 
its complications possess an inherently high mortality and ah 
appreciation of the significance of prompt diagnosis, at least, 
of an alidomirial emergency, with consequent early operation. 

The procedures employed must needs suit the individual 
case and consist in enterostoniy, release of obstructive bands 
and intussusception, ablation of diverticulum, resection of in- 


tcsliue and drainage; as indicated by the pathology found, 
m view ot the possible dangers from a Meckel’s diverticulum, 
it should be removed when encountered in the course of 
operations tor other lesions. ATy associate and I have 
si'cn symptomloss diverticula in 31 instances, 30 in the., 
abdomen and one in the sac of an inguinal hernia; Twenty- 
nine were removed; the remaining two possessed such wide 
openings ancl shallow depths as to render improbable the 
occurroiiee of complications. 

Shaelz in 1 923 jiointed out that islands of gastric mucosa 
occur in the vitelline duct and proposed the theory of embry- 
onal transplantation. Later he studied thirty specimens of 
Meckel's cliverlicuhiin by serial section. Of these only 17 or 
57 jicrcent were free of abdominal elements. Three, or lO per- 
cent. showed mucosa belonging to higher segments of the 
small gut. jejunum and duodenum. Five, or 16.6 percent, 
presented islands of gastric mucosa; one contained pancreatic 
tissue and one pancreatic tissue and gastric mucosa. Aleulcn- 
gracht in 1918. Magerand and Durant in 1922, Ciubal, and 
Hollopean and Humbert inT924 reported instances of peptic 
ulcer ill Meckel's diverticulum showung both hemorrhage and 
perforation. Aschcr and Karelitz in 1930 collected and stud- 
ied 33 reported cases of peptic ulcer in Meckel’s diverticulum 
and the ileum. The most common symptom was the passage 
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of fresh blood and clots per rectum ; it was absent in hut five of 
the 33 cases and in one of these anemia was noted. The periods 
of bleeding varied from one of thirty-six hours duration caus- 
ing death in an infant, to a man of 28 who had repeated hem- 
orrhages since childhood. Pain of some sort was noted in 21 
cases, in many its onset being coincident with perforation. 
Sudden perforation was noted in eleven, one-third of the total 
number. A palpable, mass was observed in three; this Avilh the 
passage of blood suggested intussusception, but the stools 
lacked the usual admixture of mucus and the symptoms of 
obstruction w^ere Avanting. Gastro-intcstinal X-ray studies 
were made in six cases Avithout giving helpful information. 
They suggest that unexplained cases of repeated intestinal 
hemorrhages, in which other lesions, have been excluded, be 
subjected to exploratory laparotomy; if peptic lilcer or 
Meckel’s diverticulum be found, the operation of choice is 
excision of the diverticulum Avith cntcrorrhaphy at right 
angles to the. long axis of the intestine. Their summary is as 
follows; “Hetcrotopic gastric mucosa has been shown to occur 
at the umbilicus as a result of anomalous devclopmeutal 
structures arising from the oraphalo-mescntcric duct. Such 
areas of mucosa have been demonstrated to produce a secre- 
tion containing free hydrochloric acid and pepsin AA’ith irrita- 
tion, erosion and, ulceration of the surrounding skin. The 
secretion could be excited by the ingestion of food or by local 
mechanical stimili. lieierolopic gastric mucosa has also been 
demonstrated in Aleckel’s diA^erticula AA'hich have retained 
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• thejr.conncction with the lumen of the ileiim. -Chronic ulcers 
causing pain hemorrhage, and perforation, and histologically 
.Identical with peptic ulcer of, the stomach, duodenum and 
T described in McckcVs divcrliculuTh and 
the Ileum in thirty-three cases. In twenty-one of these, gastric 
mucosa _was ,dcmonsteated in the diverticulum.' The ulcers 
occurred in the intestinal type of mucosa adjoining the heter- 
otopic gastric mucosa, :being frequently located at the neck 
ol the diverticulum, which was usually completelv lined by 
gaslnc mucosa.” ' . 
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: THE , CONGENITAL PERICOLIC MEMBRANE SYNDROME, 
OFTEN MISNAMED CHRONIC APPENDICITIS* 

' - ^ A PRELIMINARY REPORT OF OBSERVATIONS 

■ '-I 

/ ; W. H. BUEERMANN, M.D., Ph.D. 

. POUTLAND. OREGON 


STUTE : clinicians and surgeons long have had mis- 
givings regarding the accuracy of diagnosis when dealing 
with patients presenting a chronic symptomatology referrablc 
to the right side of the abdomen. This hesitancy to venture a 

■ definite diagnosis frequently has resulted in a compromised 

■ opinion especially , when the usual laboratory aids of blood 

■ studies," stool examinations, and roentgen films have given 
-no. posilivo- findings wliich would classify the disturbance 

; under liny of the dcGnitely known clinical sjmdromes. 

■ ' Chronic cholecystitis without litbiasis, chronic appendi- 

citis and chronic colitis'havc often been, given as compromise 

■ opinions upon which medical and surgical procedures might 
I he based; A gall bladder or an appendix is removed, a diag- 
nosis of cbforiic cholecystitis or chronic appendicitis is 
rendered by the pathologist but the patient continues to com- 

. plain of the same symptoms presented prior to operation, and 
in precisely the.same location with possibly minor variations 
' , ill the clinical picture. 

Obviously, then, the removal of the pathologic evidences of 
; chronic inflammation have not relieved the subject and dis- 
couragement follows to patient and physician alike. 

■ 'Ah, analysis of the histories of many of these unrelieved 
V - patients later may reveal the fact that other wcU-knoivn 

causes capable of producing right-sided abdominal symplom- 
: atology had not been accurately excluded. A carefully taken 
.Wstory will, on many occasions, reveal the clue to the over- 
looked syndrome. Inflammaloi-y, neoplastic, and obstructive 
V lesions, of the right kidney, right urogenital structures, right 
. half of the colon and lower ileum and the liver must be con- 
sidered. Inflammatory and neoplastic lesions of the vcrtc- 
‘ brae involving the spinal nerves supplying the right abdom- 
- ' inal region must not be overlooked in the more obscure types 
. of disturbances. Even after all of these possibilities have 
' , been considered there still may have been present a group of 
. symploihs Avhich has eluded the ^asp of clinical investigation 
■' - and too often has led to the enigmatic terminology of ncu- 
- rosis, or abdominal neurasthenia. The frequent association 
■ > of the “neurasthenic” individual and right-sided symptom- 
atology has been observed by many clinicians ; the attempt to 
.;i ' relieve this group of indiAuduals by a diagnosis of chronic 
i . or of chronic cholecystitis followed by the re- 

V " ■ ■ »henil lirforo the raktin^ of the Portland Surgical Society, Portland, Oregon, No- 
’•.vamFcr 27, 1933. , ../■ im* 
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moval of these structures only, as mentioned, has failed to - 
bring the anticipated relief. ' ■ „ ' 

The patients presenting themselves with llie sjariptotii- 
complex wo have generously regarded as signifjdng- the , , 
presence of chronic appendicitis, arc, in many instances pre-/. 
vented from following their occupational pursuits; after ire- , 
moval of their appendices only, still complain bitterly of a ^ 
continuation of the same symptoms and disability which . 
caused them to submit to surgical procedures in the hope of , 
finding relief, even when all seemingly-knovTi differential. . 
possibilities previously had been e.xchided. 

It follows, then, that there must be still another syndrome;, 
or symptom-complex, which has not been clearly elucidated 
as a clinical entity. If this be so, then its application to this 
group of unfortunates should bring to our cuflerential diag- 
nostic consideration another gioup of symptoms which should 
be diagnostic for such a condition prior to surgical interven- 
tion. 

The author’s interest in such a possible sjTidrome dates 
back about five years. The inception of the interest was due 
to a natural self-blame for not haxdng relieved a patient suf- 
fering from “chronic appendicitis” by removal of the appen- 
dix only, although, at the time, pericolic membranes were" ; 
seen to be present hut were considered as of no consequence ' 
in the production of the patient’s symptomatology. 

However, a review of the literature upon this subject 
awakened a desire to determine if possible the presence of a ; 
symdromc which might make it po^ible to diagnostically \ 
differentiate those symptoms produced by membranous inter- 
ference with the normal actmlies and functions of the right .. 
half of the colon and lower ileum from these due to appetnU- ' 
cca] inflammation alone, whether subacute or chronic in . 
nature. 

HISTORICAL CONSIDERATION 

The early work of Soemmering,* Virchow,®, Tqldt,®, 
Treves,* Jonnesco® and Juvara and others from the stand- 
point of pathologic anatomy of the colon did much to stir ; 
early^ interest in the developmental defects found in the ' 
normal and abnormal attaolunents of the right haK of the , 
colon and lower ileum. 

With the decade preceding the turn of the century, the , 
association of the syndrome of appendicitis nath disturbances 
in the right lower quadrant became an , accepted entity. If . 
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. the symptoms m the region of the appendix ere unassoc-i- 
ated^^th acute illness, a diagnosis of cJironic appendicitis was 
considered. If psociated with acute symptoms, acute an- 
pendicitis was the generally accepted diagnosis. Any mem- 
branes foinid in the region of llie ascending colon and ccGum 
WCTC consideied to. be the result of chronic appendiceal 
inflammation. 

Riedel/- '• S'9 Lauenstcindo Hochenogg,” Haberer'== and 
.Lane during this period described and reported cases of 
- so-called chrome appendicitis associated with omental, gall 
bladder, appendiceal, colonic and ileal membranes and bands, 
in wliicb cases, colicky, right-sided, abdominal pain and other 
symptoms of partial obstruction of the bowel were manifest. 
Remoyal of the appendix only, in the presence of constricting 
membranes of the right half of the colon, was found to mean 
a persistance of the major symptoms. 

:. Lane, in 1903. discussed the membranes supporting the 
ascending colon and stated in several papers that these mem- 
branes frequently produced interference with the free pas- 
sage of intestinal contents llirougli the hepatic flexure. He 
-called, this membrane “a false mesentery” extending from 
the. ascending colon and hepatic flexure to the posterior 
abdominal, wall lateral to the kidney. He believed that the 
primary factor in the production of inflammation of the 
appendix was obstruction of the hepatic flexure and that 
trouble in the appendix was a secondary manifestation. He 
stated further that, ’‘many of the patients complaining of 
pain in the right iliac region are not appendiceal at all but 
are tke result of chronic obstruction of the caecum and as- 
cending colon,; and the removal of the appendix is in itself 
unnecessary and a luxury.” His later work on chronic con- 
stipation and intestinal toxemia, together with an unusually 
radical surgical approach to this problem, divorced the 
attention of the profession from the salient, basic facts which 
Lane first presented. 

_Wihns^.^ and Jackson, in tlic first decade of this century, 
did iniich again to call attention to the futility of expecting a 
clinical cure in patients complaining of pain in the right iliac 
fossa by a simple appendicectomy, when there were present 
congenital membranes constricting the ascending colon and 
the hepatic fle.xure. 

. . Harvey,^® in 1918, presented an excellent re\new of the 
literature and pointed out the various types of congenital 
membranes encountered in the right half of the abdomen. The 
reader is referred to tliis work and to the work of Taylor*’ for 
a comprehensive re^^ew of the kno>vn clinical factors invoh'cd 
in the problem of congenital, pericolic membranes. 

Rea Smith*® and Bigelow*® have presented more recent 
clinical studies of chronic appendicitis and congenital peri- 
colic membranes and have recorded clinical results obtained 


;in this group by surgery directed towards the pericolic mem- 
branes as well as towards the appendix in so-called “chronic 
appendicitis.” 

.In none of the preceding clinical discussions, however, has 
there been mention of a clinical syndrome arising from the 
presence of these congenital membranes, which sjTidrome might 
be utilized to diagnose or suspect their presence, since it has 
been assumed that the sjmdrome called “chronic appendi- 
citis,” (even though it remained unrelieved by appendicec- 
tomy) sufficed, clinically. 

THE CONGENITAL MEMBRANTi:S 

This discussion, being a preliminary presentation of com- 
plete clinical observations to be published later, Avill not enter 
into a: discussion of the cm'biTology nor present the detailed 
description of all the membranes encountered in the right 
half of the abdoraen! However, the following outline ex- 
hibits the more frequent groups encountered, Avithout at- 
tempting a detailed description. 

TYPES OF ATEMBRAiVE ENCOUNTERED— 


I , Cyslo-colic Group of membranes and ligaments: 
. 'l-Gastro-hcpatic ligament, Harris. 

2 — ^Hepato-duodenal ligament, Harris. 


3 — Hepalo-colic fold, Lusclika. 

4 — Cyst o-colic fold, Luschka. 

II Hepalic Flexure Membranes: 

1 — Reno-colic ligament of Haller. 

2 — ^Lane's “false” mesentery. 

III Ascending Colon Membranes: 

1— Mesenlerico-colic folds. 

2 — Parieto-colic fold of Jdnnesco and JuA-ara. 

3 — Jackson’s “membrane.” 

4 — ^Lane’s “false” mesentery. 

H' Pen'ccca/ Membranes: 

1 — Blood-less fold of Treves. 

2 — Parieto-colic folds (external and internal). 

3 — Mesenterico-parietal fold. , 

V Lower ileal folds and membranes: 

1 — llco-pelvic band of Treves and Lane. 

2 — Genito-mesenteric fold of Reid. 

3 — Plica gcnito-cnkrica of Treitz. 

Some of the subdivisions mentioned above are synonymous 
for the same membrane, band or fold described by different 
authors. 

CLINICAL PHASES 

The clinical symptoms and signs of acute appendicitis and 
acute recurring appendicitis, AAutli all symptoms and sighs 
referrable to McBurney’s point and AA-itli laboratory data in 
agreement. aatII not be discussed here since there is, in the 
majority of cases, slight differences of opinion as to the, diag- 
nosis of this group clinically. 

The diagnosis of the so-called case of “clironic appendicitis” , 
is not so readily accepted. 

Most texT books treat this subject as though it AA’ere a 
definite clinical entity, AA-hose only interest to the clinician, 
provided it remains chronic, is the symptomatology reflexly 
produced. Tlic question has been raised as to AAdiether this 
clinical picture has any standing in clinical surgery as such. 
It is not Avilhin the proA-ince of this paper to discuss the 
contraversorial factors of this condition other than to empha- 
size the symptom-complex so frequently described in the 
literature as considered due to chronic, inflammatory disease 
of the appendix. -These symptoms and signs are, occasional 
nausea and emesis, eructations, a sense of fullness after meals, 
occasional slight rigidity of the right rectus muscle, tender- 
ness over iMcBurnoy’s and Morris’ points, metcorism at the 
cecum (balloon sign), RoA^sing’s gas-pressurc-pain sjunplom, 
sex-gland pain and pain in the supposed region of the appen- 
dix produced by acliA-ity. 

It is true that fecolilh formation in the lumen of the ap- 
pendix AA’ilh poor drainage, and a retrocecal appendix with 
lunking of the appendix lumen frequently aatII give rise to 
some of the aboA'c symptoms. A preceding “acute attack” 
lias at times been considered a necessary prerequisite to a di- 
agnosis of “chronic” appendicitis. 

IloAvevcr, in any event, if the true origin of the patient’s 
chronic right-sided symptoms resided in the appendix alone, 
them appendicectomy alone should bring about a cure of the 
patient’s condition and, irrespeclivc of the pathologist’s find- 
ings, a diagnosis of chronic appendicitis might be considered 
as A’alid. 

CONGENITAL PERICOLIC MEMBRANE SYNDROAIE 

As a result of the past five years’ obseivations, covering a 
scries of 72 patients, to be reported in detail later, five clinical 
“axioms” have become established, Avhich “axioms” the 
author requires to be substantiated in the giA’cn case, before 
one may assume that a clinical entity, due to the jiresence of 
liai-m-producing pericolic membranes and bands, e.xisls. It is 
assumed in this discussion that the usual differential diag- 
nostic factors properly have been ruled out: 
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. ‘ be a (lefihite aiiatomic basis in or about the 
. nght half of the colon to produce the symptomatology which 
pepist^ unrelieved after appendiceclomy for so-called 
chronic appendicitis.” If anatomic in nature, there must he 
. an .abnormid situation, present, such as constriction or rola- 

■ order to produce an altered physiology of the func- 
tions of the colon. This we belicv'e can be demonstrated. 

. 2. '. If the syndromes of so-called "chronic appendicitis” 

; and congenital pericolic membranes and bands overlaps, then, 
when the. appendix only has been removed, we should still 
have remaining the syndro_me_ arising from the presence of 
constricting, congenital pericolic membranes, as a relatively 
pure clinical syndrome. This we believe we have been able to 
demonstrate; 

. 3. If the. syndrome arising from the presence of constrict- 

ing pericolic membranes still is present after appendicectomy; 

. then a correction of the causative factor producing this 
anatomic defect, i.e., by adequately sectioning the constrict- 
: : ing membranes and bands, should relieve the patient of the 
: symptoms unrelieved by appendicectomy alone. This we 
.' have demonstrated clinically. (See also the work of Rea 

• Smith and of Bigelow.) 

, • ' 4. If the symptoms and signs considered as indicative of 
die presence of congenital pericolic membranes can he classed 
as a “syndrome,” then we should be able to identify it as such 
. in all age-groups, beginning with -infancy in some instances, 

, . in children as early as two to three years of age and in the 
, various, age groups found in grade-schools, liigli-schools and 
colleges. The sjmdromc also should be found in adults of all 
ages .Avith a preceding histoiy' of recurring disturbances con- 
veying a clinical pattern similar to the one considered as in- 
dicative of the presence of congenital pericolic membranes. 
"We believe that this facthas been demonstrated in our clinical 
,. experience. The diagnosis has been made pre-operatively and 

• proven surgically in age-groups ranging from three years to 
llfty-fivc years. It has been recognized in a patient of sixty- 

■ rixyears and the same “clinical pattern” traced.back to early' 
youth. 

.. . . 5. If abnormal attachments of pericolic membranes are 
' congenital in nature, then, in a reasonable number of patients, 

- , one should be able to demonstrate familial or hereditary ten- 
dencies, i.e,', the same identical syndrome as outlined below 
: .should occur in parent and child in a certain percentage of 
. ; subjects. Since tliis aspect has been recognized, identical, 
pericoHc-membrahc-syndromes have been found in the familial 
studies. A number of instances of fathcr-and-son, and mothcr- 
. , and-daughtcr. similarities have been analyzed. In none of 
, V these instances, had the similarity been recognized until the 
symiptom-complex mentioned below had been outlined. The 
' “excrcise-symiptom” relationship then became very apparent 
.; only in those definitely affected, even to non-relief by appen- 
' dicectomy. 

, ; UNDERLYING BASES FOR SYMPTOMS AND SIGNS 

If Ave assume that a definite clinical symptomatology' can 
. be based upon the presence of constricting, congenital peri- 
colic membranes and folds, this symptom-complex should 
then be explainablc on the following basis: 

, ' 1. Tliere should be a group of symptoms arising from the 
physical presence of these membranes, bands or folds which 
/ are producing the constriction. At times, there should be 
. . , symptoms arising from within the sensitive peritoneum coa'- 
' ering these membranes or from the tension and tugging upon 
thdmembranes at either their parietal or the A'isccral attach- 
ments, especially AA-hen they are inflamed. 

2. . There should be local and systemic symptoms sccon- 
' dary to .partial and intermittent obstruction of the boAA-el- 
) ■ ■ luinen (iieum ; or right half of colon)by these congenital bands, 
■ folds or membranes. These obstructive phenomena may 
!. arise from either a coristriclion of the boAvel-lumen by bands 
.;'or membranes, dr from rotation of the bOAvcl on its normal 
;;; axis by. the membrane attachments Avith resultant torsion, 
, and decrease in bpAvel lumen. 


3. There should be reflex symptoms and signs arising from 
the gastro-intcstinal tract proximal and distal to the point of ' , 
constriction or mechanical interference by these membranes, 

i.e., an altered iihysiology of the nervous control and the 
digestiA'C function of the gastro-intestinal tract. 

SYMIUO.MS AND SIGNS OF THE 
“PERICOLIC-MEMBRANE-SYNDRO.ME” 

In a discussion of the folloAving symptoms observed under ■ 
the three classifications mentioned, the grouping docs not . 
necessarily mean that in each patient all of the folloAving 
symptoms will occur. IIoAvever, AA-hcn the presence of con- ' 
genital pericolic membranes is suspected from the history, 
many of the folloAA'ing symptoms and signs may be elicited 
from the patient by a Avell taken history' and a painstaking 
physical examination, in Avhich the foiloAA-ing factors ade- 
quately are evaluated. 

SYAIPTO.AIS AND SIGN.S DUE TO THE PHYSICAL PRESENCE OF 
CONGENITAL PEniCOLIC JIEAIBHANES 

1. A sensation of pain, aching or soreness along the right : 
infra-costal border extending posteriorly along the level of 
the 11th and 12th ribs lalerdly and posteriorly. This is 
especially' noticeable after cxcerise or during an attack of 
right-sided colic. This soreness may c.xtend inferiorly along 
the lateral border of the ascending colon, the area usually' , 
represented by the constricting membrane. (Figure 1.). 



Figure 1 — Sketcli showing relationship of right kidney to hepatic flexure . 
of colon, (a) represents zone of tenderness and pain arising from 

postero-lateral attachment of parieto-eolic membrane. ■ 

■ POSTERIOR A’lEAV 

2. Tenderness OA'er the region of the 10th rib posteriorly 

on the right side, especially during and immediately foUoAVing , ; 
an attack, the tenderness frequently simulating right kidney 
inA'olA'cment, even though the kidney may have been proven 
to be free from pathologic changes. ; 

3. Hypcraeslhesia in the right flank, over the 10th nb 
posteriorly, frequently is noticed, especially' following exer- 
cise or during an attack of right-sided discomfort; 

4. A positiA'e kidney punch sign has been found present. 
OA'er the posterior and anterior attachments, of the congenital 
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-pericolic membranes, in the absence of temperature or si^ns 
of infection. This is pai-licularly noticeable during periods 
.when the mem brams have been irritated bv constant cough 
h^-pf'TP.^ristalsis from laxatives or after exercise. A pciine- 
phritic inflammation has been suspected on several occasions 
duimg siich pei lods of tendci ness, without rise in tempera* 
.hire, induced by the renal capsular attachment of a reno- 
colic membrane. , 

5. k feeling of soreness, a sense of pulling or of painful 
.“drag ’ along the lateral border of the ascending colon and 
hepatic, flexure when lying on the left side at nisht— “dra" 
sign.” (Figure 2). = 



Figure 2— Sketch sliowing torsion of ascending coion with diiatcii cccum 
produced by parieto-colic membranes along ascending colon, (a) area 
of pain and drag during e.vercise. (b) zone of tendernes.s in region of 
appendix and ileo-cecal valve. 

6. -Pain in the upper, right flank anteriorly, tinder the in- 
ferior lateral border of the liver, especially when the right 
arm is raised over the head. This symptom will be most fre- 
quently exaggerated in occupations whore the frequent ele- 
vation of the right arm over the head is required. 

7. Pain or tenderness along the lateral border of the colon 
or the hepatic flexure may be elicited during or subsequent to 
an ottnek of right-sided colic, by mannally slowly drawing 
the bowel towards the mid-h'ne with the examim'ng hand. 
This exerts a slight “drag” upon the membranes, and, when 
iiiflamed, will give rise to the same sensation of discomfort 
wliich is experienced by the patient during or subsequent to 
exercise. • 

■ 8. There is. occasionally, a complaint of pain in the upper 
right flank induced by repeated coughing or emesis. This has, 
upon three occasions noted by the author, been called 
pleurisy, without evidence of t.emperature and without e^^- 
dence of pleural “rub” and with a designated location point- 
ing to the hepatic flexure of the colon and too low for the 
pleura. In each case, an enema, with suflicient fluid pro- 
duced immediale relief of the “pleurisy” upon the passage 
of a hard, constipated stool. 

9. After appendicectomy for chronic appendicitis, many 
of these symptoms referrabie to, the lateral aspect of the as- 
cending colon, caecum and hepatic flexure still ai'e present 
as a congenital pericolic membrane “tug” or “drag.” 
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10. Pain m the right flank may be replaced by a feeling 
of ache or fatigue in the right flank and right lumbar areas at 
the level of thp 10th rib posteriorly, especially after periods 
of physical activity or after train, automobile or trolley rides. 

11. There is a definite relationship between the recuning 
attacks of soreness in the right flank and exercise, or activity 
in the presence of congenital pericolic membranes. Activities 
such _as running, jumping, long automobile rides, liftingj 
swinging^ from gymnasium bars or rings, basketball,- horse 
back riding, aesthetic dancing, golf and hiking have been 
found to induce soreness and tenderness along the parietal 
and xisceral attachments of the pericolic membrapes. Tliis 
is then later associated with right-sided colic, nausea and 
vomiting and tenderness over the cecum. It is in this period 
that many of these patients first are seen and the preceding 
activities entirely disconnected from any etiological con- 
nection. A normal leucocj-tosis and normal temperature 
associated with right lower quadrant pain, associated vdth 
colicky pain, nausea and vomiting send many of these pa- 
tients to the hospital for observation, only to be sent home 
again the following day after the laboratory findings have 
been reported as normal. 

12. _ There is, not infrequently, an associated right ovarian 
and riglit pelvic pain associated with pain in the right flank, 
this is frequently caused by the “ileo-pelvic hand of Lane” 
or the “genilo-mesentcric fold of Reid” which the author has 
been able to demonstrate in two cases of genital-gland pain 
in women. 

13. Relief from the “drag-sign” is obtained by the pa- 
tient’s being able to lie on the right side in perfect comfort, 
whereas, distress and aching are produced in the right flank 
when lying on the, left side in the presence of inflamed con- 
genital pericolic membranes and folds causing ascending colon 
6ind hepatic flexure conslriction. 

LOC.VI, SYTtIPTOMS .XND SIGNS 

3. There are recurring attacks of pain and colic noticed, 
in thewegion of the cecum and ascending colon, especially 
after a period of exercise. These attacks are frequently 
present at night when the patient relaxes, and when physical 
activity fails to aid in the passage of gas and fecal material 
through areas of torsion or membrane constriction. 

2. Wallving or jaiving, such as noticed during street-car 
riding or automobile, riding will at times cause patients to 
hold their right sides to prevent the cramping sensation 
produced by constriction of the ascending colon by extrane- 
ous membrane — especially the pericto-colic and reno-colic 
group. A feeling of soreness m the right side also is relieved 
by pressure against the right side of the abdomen during 
exorcise. 

3. Patients with intermittent obstruction from pericolic 
membranes will observe periods of swelling in the region of 
the cccum and ascending colon which swelling fluctuates in 
size and is either gaseous or doughy to the palpating sense. 
This bulging mass frequently can be reduced by gentle mas- 
sage upwards along the line of the ascending colon, -with relief 
of the sense of fullness noticeable at the time the swelling is 
observed. 

4. Cecal tympany often is present — ^the ballooned ce- 
cum, with impounded gas due to the constriction of tlie peri- 
colic membrane across the ascending colon and hepatic 
flexure. Patients state that when tjunpany is present they 
are able to feel gas passing into the transverse colon during 
colicky attacks especially when passage is aided fay massaging 
the colon upwards towards the hepatic flexure. 

5. Solid and semi-solid fecal matter frequently can be 
palpated in the cecum and lower portion of the ascending 
colon, especially after periods of disturbance of the_ right 
colon attachments after exercise.- Solid fecal matter, in the 
nature of an impaction, is not normal to the right half of the 
colon. 

6. There is usually an absence of gas in the upper, as- 
cending colon and hepatic flexure at a time when the cecum 
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.is-t^panitic, due to the constriclion present -at the ubt)er 
: portion of the ascending colon/ 

systemic-symptoms and'signs ' '• ■ 

'■ .signs. are those'coriimon to 

.patients suffenng from intestinal toxemia arising from as- 

formation of a solid fecal 
- mass in the right half of the colon adds to the difficultv of 
' -P^sagein the presence of constrictihg pericolic membranes 
attaclicd to the ascending colon and hepatic flexure. 

„ , often associate fatigue, a sense of lassitude and 

. a tired leehng ivith their periods of distress in the right iliac 
region^ orlc is done with effort. : This exhaustion frequently 
‘ physical exertion, or' after an aulomohilc ride 
/ Which normally , should.' produce an exhiliarating effect in 
; ' .those m^viduals not complaining, of right iliac and right- 
' -’Sided pain as a result of the activity. It is very suggestive 
that theie .“nei-voiis exliaustion symptoms” arc a result of 
, peritoneal shock possibly induced by repeated, subminimal, 
autonomic, sensory -stimuli reaching the central nervous 
; system during, exercise or activity. ; 

.5 2. . There is present, in patients giving the other signs and 

.' symptoms of congenital jicricolic membranes, a distinct ten- 
dency to nervous irritability after exercise which has induced 
.. ...pain .along: the right costal border posteriorly and along the 

■ . right half of the colon laterally. ,, Relatives frequently notice 
, • the -increase in irritability' of either children or adults after 
.. ^exercise; physical cxcrlion.may induce inflammatory changes 

in the pericolic ihcmlirmes. 

3., .-There is a hoticeahle tendency ' to underweight and 
. - undernutrition in this group of patients, especially in the 
■' ' period of adolescence and prior to full maturity. They com- 
: , plain of a difficulty in gaining iveight; weight gained by 
forced feeding and bed rest notoriously is rapid in disappear- 
ing after the.paticnt resumes the usual occupational interests. 

; . Weight.'loss frequently is more marked during periods of 

■■ ..activity and partially regained by discontinuing physical 

■ ; activity .and increasing the periods of rest. Much of the 

weight loss.is in subciifaneous fat. 

- 4. During attacks of discomfort occasioned by the peri- 
' cohc Thiimhfancs there is an associated inusculai- aching and 
muscular ivcakness. 

■ ; 5;, Disturbances in circulation not infrequently are more 
;. noticeable during periods of mildly obstructive attacks. The 
' degi-ee of .disturbances yaiies with the chronicity of the con- 
; dition and the degree of stasis produced in the cecum. Cold, 
clammy hands and . feet are present, and the patient uses 
; artificial, external hhat to the extremities when retiring. 

■ . Vertigo is'also a frequent, complaint; this tends to disappear 

when meals are eliminated from the diet and an acidophilus 

■ culture regime is instituted. That the causative factor has 
not been eliminated by tliis procedure can be demonstrated 

• by. a Tccurrcnce, of vertigo if the patient returns to a high 
; meat diet and engages in those activities which produce pain 
and’ tenderness alohg the lateral aspect of the colon, with an 
• . increasc'in tlie sense of pressure and weiglit in the right half 
' ‘ of the , colon. Young .adults with a definite pericolic-mem- 
, ^branc-sj-hdromc have presented vertigo as a major complaint. 
Minor seizures, simulating petit mat, have been observed only 
during periods when the right side was giving disturbance. 

6. Headaches .and backaches, although not pathogno- 
monic, frequently are additional complaints. The backache, 
however, usually , is localized over the region of the right kid- 

.ney.- ’ . ' 

7. The skin, of adults, who have been complaining of 
.. right-sided colie for a peMod of years, is often of a muddy, 

, sallow color. This is usually true of any patient whose colonic 
; .elimination- is' slow and inadequate. Childi-en with pericolic 
M’hich are interfering ivith active elimination, 

■ .' may present icteric tinges; to their skins whenever there is 

. present an increased constriction in the pericolic membranes 
, , increase in physical aclivit:^\ 


8., Constipation is present in over .50 per cent of the pa- 
tients ivilh the pericolic membrane syndrome, and When 
present, dates from early childhood, or “as long as I can re- , 
member.” The so-called “reflex gastric symptoms” of con- 
stipation frequently ai e initiated by the constricting influence 
of pericolic membranes in the right half of the colon. The 
constipation in this gioiip of patients usually docs not lend 
itself to complete relief unless the patient abstains from 
physical exertion and the factors which produce disturbance 
to the pericoliemembrane attachments to the colon. Diet and 
bowel habit are only of partial aid in the true mechanical 
interference ivith the normal passage of fecal content through 
the right half of the colon. 

9. The scaphoid abdomen, witli prominent anterior su- 
perior spines is by far the most frequent abdominal topog- 
raphy found in patients suflering from recurring attacks of 
right-sided colic due to pericolic membrane obstruction, 

10. This group of patients often is found to have been 
undiagnosed on previous visits to their physicians and may 
be found among the group of so-called “chronic complainers,” 
cspeciaUy when the complaint is referred to the right lateral 
quadrant of the abdomen. The increased irritability and 
nervous exhaustion present at the time of the soreness and,' 
pain in the right flank, frequently label the individual as a 
“neurasthenic” complaining of his or her right side. It is 
probably more to the point that we have a patient complain- 
ing of right upper and lower quadrant pain, the long duration 
of wliich, coupled with the fact that he has “consulted doctors 
all over the country who have not been able to find the.cause 
of ihy trouble,” has been the real cause of the neurasthenia. 
Unrecognized, organized bases for gastro-intestinal distur- , 
bance probably are oftencr responsible for a disappointed pa- 
tient who after repeated attempts to obtain relief by medical 
means, finally loses hope and becomes introspective and a , 
typical psychaesthcnic. In some of these individuals, the ,’ 
typical exercise and right flank pain relationship can be found 
to date from early childhood, recurring periodicdly after 
exertion, exercise, etc., even though the appendix and the , 
gall bladder have been removed in the hope of correcting this 
right flank pain and its associated undernourishment, easy 
fatigue and nervousness. 

11: Enlarged mesenteric glands in the ileo-colic triangle 
is an almost constant finding in operations performed for 
partial obstruction of the ascending colon and hepatic flexure 
by pericolic membranes. These glands are present in varjing 
degrees, at times independent of the type of chronic pathology 
encountered in the appendix. In one patient, a boy of 10 who 
had had an appendicectomy for “chronic appendicitis” at the 
age of 3 years, with no relief of right-sided colics associated 
with nausea and vomiting and undernulrition; mesenteric 
glands the size of lima beans were encountered only in the 
ileo-colic triangle and in no other portion of the mesentery of 
the colon o.r small bowel. Tlicse glands lay proximal to the 
point of narrovring of the ascending colon and were associated 
with a dilated cecum e.xhibiling no acute inflammation. 
Tliis may be the explanation of many cases of so-called 
tabes mcscnlerica, and some of the reported cases of ileocecal 
glands. There is no doubt but that there is an increase iii 
die absorption of toxins from a dilated cecum, when the , 
mucous membrane is stretched by distention of the cecal 
wall and with the glands representing tlie first line of lym- . 
phalic defense. 

SYMPTOMS AND SIGNS OF A REFLEX NATURE ARISING IN THE 

GASTRO-INTESTINAL TRACT — ^PROXIXLAL AND DISTAL TO 
THE POINT OF CONSTRICTION — ^BY CONGENITAL 
PERICOLIC SIEMBRANES 

1. Gastric disturbances rarely are absent during periods 
of attacks of colics or pain in the region of the cecum, as- 
cending colon or hepatic .flexure, especially if induced by. 
occupational activity or physical exertionl 
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2. Tiie appetite^ as a rule, is poor or indifrcreiit during 
periods of soreness along the lateral border of the right por- 
tion of the colon. This is particularly true in chilcben and 
young adults with a definite jjericolic* membrane syndrome, 
in . whom. the appetite becomes capricious , after krenuous 
exercise or whenever there is a period of soreness along the 
lateral attachment of the colon, especially in the right lumbar 
area. . ' 

: 3. Attacks of nausea and occasionally vomiting may be 
present after strenuous exertion, play, or occupations re- 
quiring lifting, and after long automobile Tides in patients 
complaining simultaneously of pain along the lateral borders 
of the ascending colon and cecum or hepatic tlexurc. The 
right lower quadrant soreness, associated with nausea and 
vomiting presents a clinical picture suggestive of appendicitis. 
Absence of temperature and the presence of a normal leuco- 
cyte count, however, in most instances do not admit a 
diagnosis of . acute appendicitis. Rest, enemata and cold 
compresses usually help to allay the “attach.” Frequent 
recurrences of this tjqje often induce the surgeon to perform 
apperidiccctomy alone, which, liowcver, seldom relieves the 
mildly obstructive symptoms induced by the rotation of the 
ascending colon near the hepatic flexure; persistence of pre- 
operative symptoms with the tender cecum is frequently 
seen. . 

4. A sense of fullness, while eating and'immcdiately after 
meals, with belching after meals and a sense of paiir in the 
pyloric area (jiylorospasm) are some of the rhorc common 
reflex epigastric siunploms observed during disturbances 
arising from . pericolic membrane obstruction of the right 
colon. These symptoms have been given equal importance in 
cases of so-called ‘ “chronic appenclicjtis,” Jmt still may bo 
present after appcndicectomy and only relieved when the 
true natm'e of their etiology has been discovered. A truly 
“reflex type of dyspepsia” is present in the uncomplicated 
case, with relief when the stomach is empty, and distress 
which begins when food enters the stomach. 

5. Recurring “bilious attacks” associated with colicky 
pains and soreness along the right costal -border in the region 
lateral to the liver must bo considered as of a mildly ob- 
structive nature, especially if some of the other factors 
enumerated above are present. Neoplastic lesions of the 
right half of the colon, must be considered along with hepatic, 
cholecystic and appendiceal pathology before, the diagnosis 
of the presence of mechanical obstructions of the ascending 
colon and hepatic flexure can be seriously entertained. 

6. Spasticity of the sigmoid has been found to be an al- 
most constant factor in wcU-substantiated cases of mechan- 
ical interference with the function of the cecum, ascending 
colon or hepatic flexure. This becomes more marked during 
periods of active disturbance, ndth a palpable sigmoid, 
tender to touch and with the patient experiencing a sense of 
flatulence for the period of the discomfort on the right side. 
This condition frequently is treated as a “spastic colitis” and 
considered primary, 'vvliereas, a careful history-analysis will 
unfold the true primary etiological factor. Inflammatory 
lesions of the appendix and the gall bladder Avill give a similar 
spasm .of tlie signioid and the descending colon. 

IMPROMI]MENTS OBSERVED AFTER SECTION OF CON- 
STRICTING PERICOLIC MEMBRANES AND 
APPENDICECTOMY 

It would be reasonable to assume that if the above syn- 
drome Avefe estal)lished as an.entity, that a correction of the 
mechanical disturbance with the function, of the right half 
of the colon should result in a subsidence of those symptoms 
presumalfiy attributed to their interfering presence. .That 
this occurs has been demonstrated clinically both in the group 
of patients who have failed to obtain relief of their symptoms 
by appendicectomy or cholecystectomy, . or both, when the 
symptoms, sighs and roentgen studies pointed , towards an 


intermittent obstruction of the right half of the colon; and 
by those in whom an appendicectomy was done .when the 
findings in the appendix did not seem to explain the patient’s 
sjunplomatology but in whom definite obstructive phe- 
nomena were.noted in either the lower ileum or the ascending 
colon and hepatic flexure. , ' 

Some of the improvements noted by patients arc referred 
specifically to the factors raeuLioned in the syndrome above 
cited. There is a refief of the sense of “drag” in the right 
flank and right lumbar region; and the former feeling of pain, 
fullness, and clistension of the right side of the alidomcn grad- 
ually disapjieais.^ There has been a satisfactory improvement 
in the ease of elimination, bowel habit, is more easily estab- 
lished and colonic lubricants are used in diminishing amounts, 
whereas constant attention to elimination was the rule before. 

The former tendency to attacks of fullness after meals, 
eructations and nausea, gradually disappear as begin im- 
provements in colonic elimination. naturSily produced. 

Appetite returns to the point where food is. relished and 
the tendf'nc y to anorexia after exercise, is lost. The degree 
to which the return of appetite is -noted is somewhat de- 
pendent u[H)n the duration and severity of the patient’s ob- 
structive plieriomt'iia occasioned by pericolic membranes. 
Foods, which pre\ iously disagreed, are taken with comfort 
and enjoyed. Tlicre i.s a consequent gain in weight, from five 
to IwcntN pounds in the first six months and physical 
strength and endurance arc increased. There is less fatigue 
and the oxaageraled nervous irritability which the pgtient 
frequently exiiihit.ed. i,-; markedly diminished or lost entirely. 

The fat ial e\pn',<s'.on<, in exaggerated cases, have lost 
their drawn, hag.gartl ap()eaTances and the skin color tends 
to become clear, often losing tin; yellowish brown tinge. 

It has been rioU-d thav. ns a rule, the longer the duration 
of symptoms pre-op>'iali\ely, (especially when associated 
with an atonic, dilated c-cnm) the sloM-er is the conva- 
lescence. The return of Lonn to the right half of the colon 
can be noted by a gradual improvement in elimination and 
by a diminishing numbin' of refiox gastric symptoms. 

ROENTGEN EVIDENCE OF FUNC'l'iONAL' OBSTRUCTION BY 
CONGENITAL PERICOLIC MK.MBR.\NES , 

Tlic author Avas suriwised. rluring the early part of this 
study, by the frequency with AAdiich these membranous 
constrictions Averc missed by the roentgenologist. This, in 
spite of the fact that some of our patient, s Avere unable to 
perforin actiA'C Avork and Avorc having definite symptoms at 
the time of the examination. Negative findings were reported 
in the gastric, duodenal and colonic roentgen studies^ in 
patients AAdio demonstrated definite constrictions at the time 
of operation Avitli lateral torsion of the colon in the region of 
the hepatic flexure and marked dilatation of Ihe cecum. The 
complete relief of symptoms and the clinical improA'cment 
Avhich folloAved section of the constricting membranes and a 
freeing of the hepatic flexure led the author to suspect that 
possibly the technique employed in the giving of the usual 
Irarium eneina Avas at fault and that the roen tgen c.xamination 
produced an artifact by the distention of a tlexil.iic boAvel Ai-all 
Avith a non-compressible heaA^y semi-fluid nif'dium. This 
mass easily distended the bowel beyond ncrnial phy- 
siological limits arid opened the lumen by pressure from' 
iviihin, AA-bereas the patient’s difficulties were ,.'aused by 
membranes. AA’luch .produced disturbance from iriiljmil by 
resisting the passage,. intermittently, of normal pby di'logical 
substances as semi-soft fecal masses and intestinal gas. 1 1 ijas 
found that, on scA’-eral occasions, the diagnosis of congenital 
pericolic membranes Avas confirmed in a cholecystic study, 
which gave normal gall bladder findings, by a cecum filled 
with gas Avhich narroAved to a small lumen in the proximal 
portion of the hepatic flexure, f.c., a “pear-shaped” appear- 
ance of the right colon AA'itb no gas in the part of the trans- 
verse colon Ausible bn the plate. This was later A-erified by 
the technique tb be described. 
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. In order to eliminate the possibility of producine abnonhal 

"■« M»'™e 

SPECIAL ROENTGEN TECHNIQUE ■ ■ , 

: ; J~Siorsmdy 

' 2— Before giving, the linrium enema, the location of Uio barium col- 
- iS^ad'e'" ^ meal IS lluoroscopically noted and a plate 

is how employed, asing very 
, hUlc elcNation of Ihe.banum container by the gravity metJiod 
Dunng the slow passage of the bariuin into the bowel, the points 
are noted at winch the barium column is found to hesitate, and 
, appearances of areas of spasm noted. .Any hdsilntion of the bnr- 
. ; , lum column; requiring n dilatation of .the colon before the barium 
iieflcl passes on, is noted, especially \\’ben Ibis occurs in areas in 
WH'ch .spasm is more or less mfrcqucritly. found. The entire colon 
= ;s i,hen Idled without undue pressure nnd a plate taken. 

T— I hc paUent is then permitted to expel the barium enema and an 
... ... air injection made slowly with n small hand-bulb attached to a 
rectal catheter. The column of air is followed by fluoroscopic ob- 
servation to prevent ah abnormal distension of gas and to observe 
- .points along the length of the colon where tlic air scorns to require 
. dilatation of tlie colon before its passage is permitted. A plate is 
thon taken. ' . ’ , 

5— It is of interest to note that the air inj’ection carefully done, will 


.■ overlapping of the barium column in the opaque enema fails to 
; give this finding. - During fluoroscopy, with a heavy mass in-the 
•' .'colon, the two portions of the hepatic flexure seem to separate 
imdpr the palpating. hand, whereas, in the air injection the nar- 
. rowing and close contact of the two narrowed portions seem to 
; prevent the intracolonio air from distending this portion to the 
■ same degree that is present elsewhere in the colon. 


. ' , . jpaticnls have also noted a recurrence of the typical right 
' ‘ upper flank' .pain, ' common to their attacks, when barium or 
. air. is passing thrbugk this constricted area. 

C .‘Tke 'above .technique may not be the best method one 
, might employ in the detection or verification of this group of 
] .. cases by the roentgen ray but is a method the author has 
, 'found useful in lieu of the usual barium enema introduced 
with, considerable gravity pressure. 


- DLkGNOSIS OF THE SYNDROME OF CONGENITAL 
. \. PERICOLIC MEMBRANES 

. ’ The diagnosis of symptomatic, congenital pericolic mem- 
branes frequently ..-will be suggested from a carefully taken 
history-analysis which considers the above-outlined syn- 
drome.- . . 

, . ..Wheri carefully 'elicited, the symptoms of “exercisc-pain 
. in: right side” relationship can be frequently elicited as 
. ' dating, back, to early childliood. The relationship between 
■ pain in. the side and reflex gastro-intestinal phenomena of 
. ' childhood is frequently missed, particularly if the preceding 
; . physical activity factor is not elicited in the history. Appen- 
' . dicitis is considered, but excluded when laboratory findings 
-■ fail, to substantiate the clinical picture. Constipation, in- 
, testinal colics, nausea and vomiting, failure to gain weight, 
capricious appetite , and variable periods of nervous irrita- 
bility are frequently associated phenomena suggesting a 
' diagnosis of congenital jiericolic membranes. These symp- 
t- toms are especially signilicant when present after an increase 
.■ in activity. . .Duodeno-jejunal angulations (ligament of 
V ,Treitz)--^with obstruction, ileo-pelvic bands (Lane), ascend- 
ing colon constrictions, and hepatic flexure constrictions pro- 
duce a definitely aggra-vated sjTnptomatology after exercise 
or hard play, especially in children and young adults. The 
. . . .“side-aches” usually correspond in location with the right 
' - ■ upper flank, under the right costal border, and in the pelvis, 
■ when due to ileo-pelvic bands. These children and young 
. ’ adults frequently will consult their physician for permission 



To.be excused from organized gymnasium curricula of the 
.pubb’c schools because of the right-sided and reflex gastro- 
intestinal symptomatology produced as a result of activity. - 

Symptoms of congenital pericolic membranes may de- . 
velop ^ter an attack of whooping cough or severe, prolonged 
cough of a respiratory tract infection. The persistent tugging . 
against the right reno-colic ligament produces an inflamma- 
tory reaction in this membrane, with an increase in the.- 
amount of fibrous tissue, causing an accentuation of thiae ; 
attachments. For months after the attack of cough subsides, 
the accentuated fibrous connective tissue membrane con- 
tracts and shortens and causes a marked increase in the . 
symptoms. Several such cases have been observed by the 
author where the onset of riglit flank symptoms has dated 
from such an onset. 

TREATMENT ' 

Since the scope of this paper deals with the'’diagnostic , 
syndrome of congenital pericolic membranes the question 
of treatment will be presented in a later paper when the 
author’s case reports and follow-up data will be presented , ■ 
together with methods employed in the correction of these 
mechanical interferences with physiological function of the 
small and large intestine. Mechanical causes for intestinal 
malfunction, however, frequently require mechanical correcr , 
tion after a carefully controlled, non-effective therapeutic , 
management. 

CONCLUSIONS 

1. The symptom-complex of many cases of so-called 

“chronic appendicitis” has long been suspected of being a 
mixed syndrome, whose symptomatology is not always re- . 
lieved by simple appendicectomy. ' 

2. The signs and symptoms of a syndiome produced by: 
congenital pericolic membranes, is presented with the hope . 
that it may aid in clarifying some of the obscure symptoms 
often found associated with chronic right abdominal symp- ' 
tomatoiogy. 

3. Tlic “congenital-pericolic-membrano-syndrome” may 
explain some of the cases of unrelieved right-sided upper and . 
lower abdominal chronic symptomatology attributed to low -.; 
grade infections in the gall bladder and appendix but not 
relieved by the removal of the gall bladder or appendix, or ' 
both. 

4. The relationship between physical exercise and activity 
and the subsequent symptomatology produced presents an 
important factor in the diagnostic syndrome of congenital' ‘ 
pericolic membranes producing local and systemic symptoms. • • 

5. Roentgen-ray findings frequently are misleading when ' 
the technique commonly used to detect organic infiltrative or . 
neoplastic lesions of the colon has been employed. A method 
is suggested which uses a compressible contrast-medium, air, ; 
ralhcr.than the heavy, liquid non-compressiblc medium so 
diagnostically effective in other types of colon pathology. ; 
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ACUTE LIVER DEGENERATION: TREATMENT BY 
CHOLECYSTOGASTROSTOMY* ' 

WITH DISCUSSION OF THE CLINICAL, PATHOLOGICAL AND 
PHYSIOLOGICAL ACCOMPANIMENTS 
By 

CHAS. GORDON HEYD, B.A., AI.D.. F.A.C.S. 

NEW YORK, N. Y. 


T IIE designation ‘‘catarrhal jaundice” long has been a 
niisnomer. The naming of a condition 5ter its most 
proininent sjTnptom or sign no longer is tenable nor is it pos- 
sible to suppose that exlrahepatic infection of the bile ducts 
or of the papilla of Valor is the main factor in the production 
of this t^-pe of jaundice. According to Klemperer, Killian 
and Heyd,^ so-called idenis calarrhalis neither is a morbid or 
a pathological entity. However, three forms may be differ- 
entiated; (1) an icterus due to obstruction of tlic common 
duct, incident to or following a gastro-intestinal “catarrh;” 

, (2) an icterus due to degeneration and multiple necroses of the 
liver, ndiich pathology is hematogenous in origin and which 
is associated with pneumonia, rheumatism, typhoid and other 
septicemic, states; the etiological factor of this group is not 
known but various types of bacterial to.xins have been in- 
dicted as causative; (3) an icterus due to cholangitis and 
which results in a blocking of the inlrahcpatic bile radicles; 
the cause of this condition probably is of hematogenous 
origin. 

The diverse clinical and pathological elements in acute 
liver degeneration may be expressed by a consideration of 
the following patients: 

C.\sE 1.— B. K.,- Chad A^o. 3'i, female, married, aged -10, entered the 
New, York Post-Graduate Hospital, February 25, 1925, complaining of 
pain in the right upper quadrant, and a progressively increasing 
jaundice of one month’s duration. 

Aliout one month previous to admission to the hospital, white on the 
street, she had a chill and upon returning to her home noticed a rash on 
her right forearm. Tins erupiion spread over her entire body but dis- 
appeared in two days, at which time she began to have pain in the arms, 
le^, and fingers, accompanied by swelling. “The hand was so swollen 
tliat she could not make a fist of the fingers." At the end of a week the 
swelling had disappeared and the pain had changed to “a sensation like 
needles over all of her body.” 

About a week later, the patient began to have pain in the epigastrium 
on tlic right, side under the ribs. This pain became so severe as to be 
almost intolerable. At the time the patient complained of severe 
colicky pain, her stoats became “white,” and jaundice appeared. During 
this period she vomited only twice, both times after eating meat. 

Physical examination: The patient was a well-nourished, nuddlc-aged 
woman, intensely j'aundiced. Thu right pupil Svas somewhat smaller 
than the left but l)oth reacted to light and to accommodation. On 
abdominal examination the liver was easily palpated, si.v cm. below tlie 
cost.al margin in the nipple line; tenderness was marked and there was 
considerable spasm on insjiiration. The remainder of the physical 
examination was not noteworthy. The clinical diagnosis was “catarrhal 
j'nundice,’’ althou.gh a leutic hepatitis was considered. 

During the patient’s stay in the hospital the jaundice bec.ame pro- 
gressively more intense and .she begun to develop stupor tending to- 
wards coma. Laboratory studies: The tYassermann was negative. The 
coagulation time was seven niinule.s. The bleeding. time, was ten min- 
utes, and at blood grouping, she fell into group t wo. Examination of the 
urine revealed a moderate amount of albumin, 0.30 per cent, sugar, but 
was negative for diacetic acid and acetone. . Microscopic.ally, there were 
a few white cells and amorphous urates. Previous to operation the blood 
scrum analyses were ns follows: 
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T.VBI.E 1. Blood Scrum Studies — Case f. Before Operation. 


*Proin tlic Surgicjil CHoJc.- Nc\v York Post Graduate Hospital. 
• Received for publication, April 6, 1934. 


In View of the patient’s increasing jaundice and the developihent of 
stupor, the clinical diagnosis was changed and a provisional diagnosis 
was made of chronic cliotcmia due to possible malignancy’, and extrinsic 
occlusion of the common duct. An intravenous injection of 10 c.c. of four 
per cent calcium cldoride was given. 

Operation: On March 4lh an exiiloratory laparotomy was performed. 
The liver xvns about one-third larger than normal, with apparently nor- 
mal edges, although there was some slight evidence of an interstitial 
hepatitis. The liver gener.ally suggested a biliary stasis and was other- 
wise not noteworthy. The gall bladder was about twice its, apparently 
normal size, but not markedly distended. The pancreas appeared normal 
on palpation. No calculi were determined in the gall bladder or the 
common duct nor was any apparent mass within the pancreas. The 
stomach and duodenum were negative. 

The absence of any demonstrable gross pathology sufficient to account 
for iier jaundice, e.xcept possibly the rather distended gall bladder, 
caused much doubt as to whether any further operative procedure should 
be carried out. It was not apparent that biliary drainage would help 
her and it ivas evident that the loss of bile through an external fistula 
was not a desirable thing; no bile was being delivered into the intestine. 

In the desire to allow the bile to enter the gastro-intestinal tract and 
because of the possibility of small overlooked calculi in tlie ampulla of 
Vatcr, a chokcyslogaslroslomy was performed; at the same lime a small 
-section of the right lobe of the liver was removed for histological exam- 
ination. It is interesting to note that, following the cholccystogastros- 
tomy, for forty-eight hour.s tlie jaundice became more intense. On 
March 6, a note by Dr. Donaldson stated that the jaundice had deepened 
but that tlie patient felt much bettor. Blood analyses following the 
operation arc particularly interesting as showing the gradual clearing 
up of the jaundice and its aeroinpaniments. 
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T.vble 2. Blood Scrum Studies— Case /. After chotecystogaslroslomy. 


The small portion of the gait bladder removed in making the cholecys- 
togaslrostomy ostiiun on histological examination showed no evidence 
of any pathological change. The iialliological report upon the liver 
ti.ssue showed that the lobular structure was easily recognizable. The 
Glisson’s cap.sule was thin and .several lobules near this surface, as well 
ns in the deeper areas, showed elinnges within the center of thc lobules. 
The changes were characterized by the disappearance of liver cells to 
such an extent, that the center of the lobules sliowed only a framework 
xrilhoul liver cells. In these areas of the liver lobules there was a pro- 
liferation of the endothelial cells and numerous lymphocytes and 
occasional polymorphonuclear leucocytes wore to bo seen. The liver 
cells, particularly near the centers, which were preserved, showed 
parenchymatous 'degeneration occasionally with knryolysis. TJicrc was 
only a small amount of bile pigment recognizable in the cells. The pic- 
ture was that of a central necrosis of the liver lobules. It could be com- 
pared xvilh the changes of acute yellow atrophy, only it was of a much 
milder degree. (Figures 1 and 2). The gall bladder showed regular 
rugae. The gall bladder wall was devoid of palliological changes. 

Discussion: Tills case aroused the interest of both the 
laboratory and clinical sides of the service. Repealed study 
and consideration finally convinced all that the patient's first 
manifestation of trouble was an acute febrile condition, simu- 
lating in character, acute articular rheumatism; from this 
there was sustained an intense and progressive injury to the 
hepatic parenchyma, resulting .in the histologic picture of 
severe, central necrosis of the liver lobules. While the slides 
do not show the outstanding features of acute yellow atrophy, 
they do suggest the same type of lesion, only of inuch milder 
degree. After the intoxication had passed its critical point, 
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there oreurr^ normal regeneration of liver tissue. Tlie 
patient has remained permanently ivell. It is interesting to 
note that she has had no discomfort from the presence of a 
cholecystogastrostomy. 

1926 this patient, after an uneventful pregnancy, 
was delivered of-a livdng normal child and has enjoyed ex- 
cellent health to date. ThO pregnancy indicates a remarkable 
recovery from a grave liver injury and exhibits the unusual 
degree of regenerative power possessed by a liver after an 
acute, toxic or septic systemic, degenerative status. 


2.— Z). R., Chari A'o. fS 106, male, aged 20, entered the New 
1 ork Post-Graduate Hospital, October 6, 1926, complaining of jaun- 
dice, nausea and vomiting; weakne.ss, mental depression, and with a loss 
of twenty pounds during the preceding six weeks. 

The patient’s illness began about two months previously with fever 
and weakness. He stated that he ran fever for three days and, at about 
the same time, began to lose strength and weight and was frequently 
nauseated. About two weeks after tlic onset of fever the patient became 
jaundiced, this increased in intensity for three weeks and began to fade 
away._ iHter an_ interval of a few days during which the jaundice 
was distinctly diminished, again there occurred an increase in tlic in- 
tensity of .the icterus accompanied by fever and vomiting, these symp- 
toms becoming more frequent. There was no pain, although there was 
considerahle belching and enictation of gas. Patient stated that his 
stools were gray, in color but otherwise not abnormal. He had had a 
mastoid operation, a septum operation, and adenoids and tonsils re- 
moved some eleven years pre%nous!y. 

. AN hen the patient was admitted to the hospital be was intensely 
jaundiced; there was marked itching but no petechiac. Physical exam- 
inalion was negative except for tenderness in the right upper abdominal 
quadrant; both liver and spleen were palpable. The tentatire diagnosis 
was “obslnictive jaundice,” possibly of toxic origin. 

Lahoraior^' studies: The leucocyte count was 11,800, with 74% poly- 
nuclenrs. polynuclearphils, red cells 4,952,000 per cubic mm., haemo- 
globih 96%; platelets 224,600 per cubic mm., Wasscrnianu was negative, 
the icteric index teas 100; Van den Dergh direct -h. Van den Dergh in- 
direct -f +-i-, Fouchel -f-p-f. Later, on October ITtli, the icteric index 
was 166.6, Van den Bergh direct -t- + -r+, Hnn den Dergh indirect 
+ 4- +•+. Fouchel 


,X-ray examination of the gall bladder region revealed no evidence of 
calculi.- The right lobe of the liver was markedly enlarged, but its free 
border quite smooth. X-ray examination of tlie kidneys was negative. 
•X-ray examination of the gastro-intcstiual tract was negative except 
that, attlie end of twenty-four hours, there was considerable irregular 
distribution of the barium meal suggesting colonic spasm; stasis also was 
obscrv'cd in an irrc^ilarly filled, segmented appendix.^ 

The stools were uniformly clay-colored with tlie chemical test for bile 
slightly positive. 

The patient’s course was continuously downward; jaundice increased 
in intensity; mental depression and pniritis wore pronounced. N'omiling 
became a prominent feature for ten days prior to operation. 

Ai operation, October 20, 1926, the liver was found to he about twice 
the size normal for the patient's age, weight and stature. Tlicre was no 
eridence of fibrosis of the capsule of Glissou. Tliore was about .400 c.c. 
of pale-amber, ascitic fluid in the abdomen. The gall bladder was 
thickened but witliout stones; increased thickness of the gall bladder 
wall was apparently due to edema. The common duct was narrow, not 
thickened nor dilated. The lymph-glands at the junction of the cystic 
and common ducts, were enlarged. Tlie pancreas, if anyt hing, was softer 
than usual. The gastro-doudcnal segment was negative. ’Ihe lower 
abdomen was not c.vplored: the appendix was left in situ. 

'■ Operation consisted of a cholcc^'stogastroslomy with the application of 
the gall bladder to the lesser curvature of the stomach about three cm. 
from the pyloric ring. The suture line was reinforced by wrapping a 
portion of the greater omentum about it and a small cigarette dram 
was inserted into “Morrison’s space.” 

jNside from nausea whicli lasted for six days the post-op_erath e_ con- 
valescence was uneventful. Seven days after operation the icteric index 
dropped to 101, while the Van den Bergh direct and indirect were sUlI 
-p-p-p-p and ToucheL -r4"4“4“* Two weeks after operation the ictcnc 
index was 65, Van den Bergli direct and indirect and I'ouchet 

-i--p-f. From tliis time on. the patient had a constantly diminishing 
jaundice and was discharged on the twenty-sixth day after operation 
with normal colored stools and practically free from jaundice, uithough 
the sclera were suggestively yellow. 


Discitssioo of Case 2: The paticiyt presented a coudition 
characterized by intense progressive jaundice that was 
sequential or associated with a febrile attack. The chnical 
and chemical evidence was such as to suggest complete 
biliary duct obstruction. The opinion of the attending 
physician was that this patient had had an initial attack ol 
influenza. The stools in the beginning were bile colored but, 
later, became “clay colored” due to practically an entire 
.^sence of bile. The gall bladder Avas not palpable nor had 


there been any suggestion as to the applicability of Cour- 
voisier’s law. X-ray studies did not reveal any gross gall 
bladder disease. Tlie liver, at laparotomy, Avas smooth and 
glistening and of normal color but about tA\ice the normal 
size. There was no eAudence of interstitial fibrosis such as is 
obserA'ed in the liA-er in long-continued abdominal affections 
and gall bladder disease. The gall bladder, itself, Avas 
edematous and liypervascularized; it did not contain bile but 
only a colorless mucoid material. The cystic and common 
ducts were not obstructed although edematous. 

It would seem that the underhung pathology in this pa- 
tient was an infectious or toxic condition Avith degeneration 
of the liepatic parenchyma. As a result of the destruction of 
the liA^er cells, probalily the bile canalicnli .became blocked 
with broken down cellular detritus and bile thrombi. Appar- 
ently, the cytoloysis of liver cells continued resulting in 
collections of bile into so-called “lakes.” Seemingly, there 
Avere tAvo pathological factors at play, (1) the primary' de- 
structive action as the result of a blood-bome agent and 
(2) the mechanical 'obstruction of small bile canaliciiU. 
The final result, so fai’ as the liA'er Avas concerned, was the . 
dcA'clopment of a marked edema of the entire liver, a condi- 
tion well described as “hydrohepatosis.” Tlieso changes can 
be followed in the histological examination of the specimens 
of liver removed at the time of operation. 

The question arose as to Avliat benefit could be expected 
from a cholecystogastrostomy. Tlie surgical indication in 
this patient Avas to deplete the liAmr-tissue of its fluid; in other 
AA'ords, to relicAm the passhm congestion and edema. This 
could have been accompfished by multiple incisions in the 
liA’'er, but resultant hemorrhage contraindicated such pro- 
cedure. The only other way of producing a loss of fluids and 
of relicAung the edema present was the devising of an adven- 
titious pathAvay for lymphatic drainage. This could be 
accomplished either by a cholecystostomy or a cholecysto- 
gastrostomy, In the former there would have been the loss 
of bile, a factor not to be lightly considered, and in the latter 
procedure there would he established a lymphatic depletion . 
of the liver Avith delivery of bile into the gaslro-intestinal 
tract. This was the reasoning which prompted us to do a 
cholecystogastrostomy in the presence of an obstructive 
jaundice which Apparently Avas Avithin the liver and in the 
presence of normal gall bladder and external bih’ai-y ptissages. 

The preliminaiw diagnosis Avas “chronic jaundice secondary 
to acute influenza.” In spite of the most approA'^ed medical 
therapy, including the Lyons’ method, the patient progres- 
sively became Avorsc and in the opinion of three consultants 
xvas considered hopeless. From their preA'ious ejqpcriences, 
it was suggested that a cholecystogastrostomy be done ir- 
respective of the pathological condition Avliich aa-qs causing 
tlie obstruction. Tliis Avas carried out and the patient pro- 
gressed to complete recovery. 

In searching for an explanation for the cure of this patient, . 
one can only assume that the cholecystogastrostomy proxfided 
a means for relieving the edema and congestion of the liver. 
Previous histological studies of the liA^er shoAved the remark- 
able destruction of liver tissue and an associated extensive 
edema. It is well to recall that the greatest degree of liver 
enlm-gcment in acute hepatic necrosis is due to the serum that 
is present in the gland. Ex^perimentally, it has been demon- 
strated that upon removal in ioio of an acutely degenerated 
Ih-er and suspending it, as much as 500 to 1000 c.c. of water 
can be obtained by graAuty drainage. Before operation, the , 
gall bladder did not contain any bile and no bile was present 
in the gaslro-intestinal tract, yet forty-eight to seventy-two 
hours folloAA-iug cholecystogastrostomy, bile AA'as present in 
the stomach. Within ten days the icteric index dropped to 
67. This case may be one of oppoi-tunism in that the patient 
seemed on the way to recovery irrespective of what was done 
but it is reasonable to suppose that surgery changed some 
of the hydrostatic mechanism in that liver and alloAved 
hepatic regeneration to take place. 
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GENEnAL DISCUSSION 

In an “liepatic unit’’ {hepatons of Rossle) there is a capil- 
lary arising from the portal system and this is separated from 
the liejiatic cells by a lymphatic space. If there is degenera- 
tion of the liver cells, this lymphatic space is incTeased in size 
by becoming filled with protein derivatives; an inflammatory 
or to.xic edema results. Probably, it was this mechanism 
which was present in the cases cited. 

Under ordinary circumstances the liver has remarkable 
detoxifying and lytic properties; it is able to dispose effec- 
tively of liematogenous poisons and bacteria themselves. 
.\pparenlly, under conditions of normal health, bacteria 
appear from time to lime in the bile; the injection of colon 
or typhoid bacilli into the veins of the ears of rabbits is 
followed by their appearance in the bile. 'Fliere, they may 
persist for many weeks cither in the bile or in the gall bladder.^ 
Adami“ demonstrated that the gastro-intestinal tract is 
capable of allowing the passage of bacteria through its wall. 
In a series of pod-tnorlemit, which Adami and Nichols studied 
in detail, they found that the glands in the right side of the 
abdomen, (particularly that chain of glands that goes from 
the appendix up along the ileocolic artery and which passes 
beneath the greater curvature of the stomach to connect with 
the lumbar lymph glands), were infected with viable bacteria. 
Furthermore, they demonstrated polymorphonuclear leu- 
cocytes loaded with bacteria in the act of passing through 
the intestinal wall. In certain conditions, bacteria con- 
stantly were found in the bile together with the byproducts 
of bacterial destruction in the blood from the spleen. Many 
years ago VidaP in his work on cirrhosis of the liver effectively 
demonstrated that the detouring of the portal blood by an 
“Eck’s fistula” invariably resulted in death from general 
septicemia in from four to six weeks. 

Theoretically, the liver can be injured by (1) bacteria or 
toxins reaching it through the general blood stream, (2) bac- 
teria or toxins reaching it through the portal blood and (3) 
toxins or bacteria reaching it through the bile-duct system. 
The demonstration by Sudler^ of the intimate lymphatic 
connection between the gall bladder and liver and the subse- 
quent emphasis placed upon it by Graham** indicates the 
possibilities of liver damage under the ordinary conditions of 
living. It has been repeatedly demonstrated that cirrhosis 
of the liver is not produced experimentally by the ordinary 
to.\'ins of the intestinal tract but that if the element of infec- 
tion is added lo toxic conditions, cirrhosis follows with marked 
frequency®. 

The liver stands alone in its unique jiroperly of regenera- 
tion. If the injury to the liver is not too severe or too pre- 
cipitous, regeneration occurs para passu with degeneration; 
the final result may well represent a complete functional re- 
covery as in Case 1 , where the patient subsequent to iline.ss 
and operation, had a normal pregnancy and nine years after 
operation is enjoying e.xcellent hclath. 

Pathological — physiological considerations: Alter laparo- 
tomies there, is absorption of normal or altered blood serum, 


pathological exudates and the byproducts of a deranged 
gastro-intestinal system. The absorption of any great 
amount of wound serum means an increased burden upon 
the liver. Wound serum is essentially protein material which 
must be metabolized by the liver after its absoriition. In all 
laparotomies there are varying degrees of peritoneal denuda- 
tion and particularly after certain pelvic operations. In all 
tiiesc cases there is peritoneal transudation and some wound 
secretion. Drainage is indicated in these cases not alone to 
prevent the development of sepsis but also to allow for ex- 
ternal drainage of the accumulated W'ound secretions which 
might otherwise embarrass an already overburdened liver. 
Experimentally, it has been demonstrated that the injection 
into the circulation of the secretion from any large intra- 
peritoncal Avound is injurious to the hepatic parenchyma; 
the effect of such injections can be chemically estimated as a 
decreased output of bile acids and bile salts. The most bene- 
ficial technical detail is to aspirate as much fluid from the 
operative field as is possible and to plan the surgical pro- 
cedures so as to leave a minimal amount of abraded or de- 
nuded peritoneal surfaces. In this regard, it appears xviser 
also after a cholecystectomy, for acute or subacute cholecys- 
titis, not to suture the two edges of the gall bladder fossa 
together since the ability of the liver “to weep” hepatic 
serum for absorption by the peritoneal lymphatics rather 
than by tlie liver itself, means a lessening of the load imposed 
upon that organ*®. 

Operative cautions: From a practical standpoint the follow- 
ing details should be watched carefully both before and after 
operation: the maintenance of a normal water balance; 
increase the glycogen reserve function of the liver; prevent 
acidosis and alkalosis, and hypochloremia. Water circulation 
in the liver-small intestinal segment is approximately 10000 
to 12000 c.c. a day, and the maintenance of this circulation is 
essential to the preserv’ation of life. According to Orr'* water 
loss of 10 percent is associated with serious complications, 
while a loss of 20 lo 22 percent of water invariably is followed 
by death. Gall bladder and liver diseases w'hich are asso- 
ciated willi marked or persistent vomiting entail a rapid loss 
in chlorides; such is a step toward hypochloremia. The 
important indication is to restore the chloride balance by the 
intravenous administration of 100 to 200 c.c. of two percent 
solution of sodium chloride before such serious complication 
arises. 
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SECTION VII Surgery of the Lower Colon and the Rectum 


DIVERTICULITIS OF THE COLON (WITH ABSCESS FORMATION) 
INITIATED BY TRAUMA FROM AN ENEMA TIP* 

By 

JEROME M. LYNCH, M.D., F.A.C.S. 
and 

MAX P. COWETT, M.D. 

NKWYORK, N. Y. 


I N the medical lileralure from time to time one reads of 
accidents, resulting from cnemeta, but after making an ex- 
haustive survey, the authors have failed to find an instance 
where an abscess (dii'crliculitis) has resulted from direct 
trauma by an enema tip. 

The mere existence of diverticula docs not necessarily 
involve ill health, any more than does the presence of a ver- 
miform appendix. The work of Spriggs and .Marxer. Lock- 
hart-i\Iummcry. Judd, Case. Mayo, Beer. Lynch, Boki- 
tmisky, Ball, d aL, has shown that diverticula occur in the 
large colon in about ten percent of individuals past forty, 
without the subjects experiencing any inconvenience. 

The pathology of dircriicnUtis and appendicitis is .similar. 
So long as the normal bmvel contents are free to escape, there 
is hb trouble, but if the fecal mass be abnormal or too long 
retained or if tlic virulence of the bacteria be enhanced, the 
organisms may invade the tissues. The result may be merely 
a catarrhal swelling of the mucosa with further obstnudion, 
an abscess may form and burst inwards, leaving an ulcer, or 
burst outwards leading to peritonitis. Adhesive inflammation 
may lead to attachment of sigmoid to the urinary bladder, 
to numerous parts of tlic intestinal tract or to the uterus or 
its adne.va. 

Diverticula rupture and cause abscess formation, when 
there is any increase of intra-abdominal or intra-colonic 
pressure. Cases have been reported in which diverticulitis 
has been caused by drastic calhai-sis. 

The following case is reported because it demonstrates the 
danger of faulty instrumentation or the promiscuous use of 
enemata in the presence of pathology in the rectum, sigmoid 
or pelvic colon. From the sequence of events which oc- 
curred, in the. opinion of the writer, the enemata (traumal 
was the causative factor in producing the abscess. 

CASE REPORT 

J. B., aged .SI, Negro, married. Occupalion. veleriiiary as.si.slant. 
Fnniilj- history: essentially negative. Previous history: no i!lne.ss or 
operation. Venereal disease denied by name and symptoms. Married 
31 years. Five diildren nlire and well. Wife had one miscarriage. 
Habits: nlwavs lived a moderate, temperate life. Has had no gastro- 
intestinal coniplainl.s. Ever since he can remember has had two regul.ar 
bowel movements a day, one in A.M_. and one at night. Never noticed 
anv blood in stools. Denies ever having diarrhoea. 

Present illness: Patient first came to Polyclinic Hospital Dispen.sary 
(G. U. Clinic) in Odober 1933. complaining of inability tt) hold urim^- 
nrgenev, nocturnal polvuria, (I to .3 times). 

Phvsical examinalion: Prostate is moderately enlarged and boggy. 
There are strictures in the anterior urethra. Patient came to the G. U. 
clinic on two or three occasions but at no time was a sjitisfaetory 
catheterization of his ureters made. Was told to prepare hinrsclf by a 
soap-suds enonia and return to the clinic on the morning of February 
23, 1931. , ... .... 

At about 6:30 A. M. on February 23rd, the patient gave himself a 
soap-suds enemata. allowing about onc'-fourth of the contents of a two 
quart bag to run into the rectum before ho got a desire to evacuate; he 
passed some hard fecal masses and, according to his own statement fell 
bolter. He then inserted the enema tip further: ns .soon as he let the 
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water run, he e.ype.rienced a sharp, crnnip-like pain in the left lower iliac 
region. The pain was so severe that he had to lie down. It became 
gradually more severe and his abdomen became distcniled. However, he 
was able to walk to the clinic (one block). .\n attempt was made at 
pyelography, but this maneiner intensified his symptoms. Before long 
the pain was so grent_ that the patient exhibited signs and symptoms of 
shock. He \yas admitted to the hospital from the Cystoscopie Clinic 
because of this acute abdominal pain. 

Diagnosis on admission: Clironic cystitis, obstruction of left ureter, 
ureteral colic. 

Course in llospilal: Physical c.xamination was essentially negative 
except for a distended abdomen and tenderness in both flanks, more 
marked on left side. Temperature 100.8. pulse 102, respiration 20, 
blood prc.ssure 1U,'82, white cell count 9.200, polys. 68';L Fehruary 
24th:_ Medical consultation — Fatty abdominal wall, slightly distended. 
No rigidity. Rebound tenderness over lower left region. Imprc-ssion: 
trauina to the lower sigmoid by enema tip. Ad\ise proctological con- 
sultation. Fcbnmry 26lh: General condition of patient was better, 
although he is still tender over de.scending colon, lla.s been pa.ssing a 
considerable amount of mucus, .tinged with blood. 

Proctoscopy attemiited but un.satisfactory on account of liquid feces 
obscuring the field. February 2!!lh, 

Rectal examination reveals a ma.ss high up in the’right anterior region. 
Proctoscopy rev enh pus coming down, probably from an abscess on the 
right anterior region above the iieritoncal reilexion. Suggest Barium 
X-ray. .March 3rd. 

Diagnosis: Divert iculit is. 

Roenigcnograpitic examination of the colon, -March 7th. 

The enema extended upward into the colon to jicar the iieiialic 




Figure 1 — Barium enema sliuwiuc multiple diver- 
ticula and a large ahsecs.^ in the midliue. resulting 
from diverticuliliv. 
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llexurc. Tlie colon wii" very siiiistic ami received a relatively small 
iimount of bBnuiii. \ tuiiiihiT of diverticula is distributed on the colon, 
■l ?mn;/ quaniilv oj barium suspension escaped info a smits near the me- 
dian line anterior to the upper segment of the sacrum. Just in front of this 
sinus there is a rounded cavity 3.5 by 3.5 centimeters in diameter. (Figures 
i ciTid 2). 

After evacuation there was a very small colon residue and the quantity 
in the above described accessory cavity was decreased. 



Fijjiirc 2 — 24-hour jilalc (prone) showing barium 
filling abscess in midline and also multiple diver- 
ticula. 

Diagnosis: Old divcrticulosis with probttble subs^ucnl diverticulitis 
and nbscess formation which ab.scess has perforated into the colon. One 
accessory, round cavity baa a contour suggesting that it may be lined 
with mucous membrane. — A. J. Quimby, ill. D. 

A cystoscopy was done and the report was negative, March 9th. The 
patient was referred to Dr. Lynch’s Scrv ice for operation. 

Operation, (by J. M. L.), March 10th. 

Under general anesthesia a left lower rectus incision was made; 

S eritoneal cavity was ojiened. About the bifurcation of the aorta, a 
eart-shnped mass could be outlined which was bound down by adhes- 
ions and li.\cd to the posterior peritoneal widl. This nttiss was soft and 
no attempt was made to distiurb same because of the history of the case 
and the roentgenographic examination. It was thought best in view 
of the diverticula and the nbscess to perform a temporary colostomy. 
Same was done at the mid-portion of the transverse colon. 

The frequency which urinary symptoms occur in cases of 
diverticulitis has been overlooked. Mr. Hugh Lett, in a dis- 
cussion on “Urinary Complications of Diseases of the Large 
Inte.stine,” (the proceedings of the Royal Society of Medicine, 
London, October 1932) rexdewed the records of 172 cases of 
Diverticulitis, admitted to the London Hospital during 10 
years (1922-1931). Urinary symptoms, secondary to diver- 
ticulitis, were present in 17 or 10%. Temporary and slight 
disturbances of micturition may occur in cases of acute 
diverUculitis in wbicli no abscess can be delected on clinical 
examination. Mr. Lett ascribes the urinary symptoms as 
being due to a direct involvement of some part of the urinary 
tract, either by the spread of inflammation, by adhesion, by 
invasion, by growth or by fistulous communication. The 


kidneys rarely are implicated, due to the protective bam6r of 
fat and fascia. ■ 

The striking point in the foregoing case is that this patient’s, 
symptoms before admission to the hospital, were all referable 
to the genito-urinary system. Not until he took an enema did r 
a train of symptoms start which pointed towards pathology 
of the gastro-intcslinal tract. Such anomaly was proved by 
proctoscopic examination and roentgenographic study... Ex- 
ploratory laparotomy confirmed the pre-operative diasposis. 

Following operation the patient had daily colonic irriga- 
tions through his colostomy with cither normd saline solution 
or potassium permanganate 1-10,000. Four weeks after, 
operation another Barium enema was administered and the 
roentgenographic plate as shown displays the coniplele dis-' 
appearance of the abscess. Doctor Quimby reports the fol- 
lowing — Barium was distributed through the colon from the 
transverse portion to the rectum and entered numerous 
divcrticulae. The plate is negative for evidence of infiltration 
of the enema into the surrounding structure. The present 
finding indicates obliteration of the abscess cavity. (Figure 3.) 

Tlic patient left the hospital on the fifth week feeling ex- 
tremely well. He is to return in about one month for closure 
of his colostomy, if lie is symptom-free. 

The lesson to be learned from this case is that xvhen an 
acute pathologic process is present, surgically,' the best pro- 
cedure is to make a sioma cephalad to the site of the patho- 
logic change and always at a sufficient distance so as not to 



Figure 3 — Tills plate Avas taken four weeks after 
colostomy. It reveals obliteration of abscess. 


interfere with subsequent surgical intervention. Wien there 
is a fistulous opening into the bladder, it is better to allow the, 
colostomy or stoma to remain open for a long time, in the 
hope that, if the current is side-tracked and the source of 
infection is eradicated, the opening into the bladder will close 
up. It is never safe to try to close the opening until all the, 
inflammation has subsided. If it does not close of its own 
accord, an attempt may bo made to close- it afterward. 




SECTION Nlll— Editorial 

contributions published in this Journal represent only the opinions of their leriters. Such being the. case, this 
is in no leay responsible for editorial expressions. 

{This section is open to contributions from any medical reader,. witetber a member of the Editorial Council or not.) 


HIGHER EDUCATION AND “THE 
SLUGGISH SYSTEM” 

The door opened. Our Secretary' said “Miss Wilkerson' to 
see you on a personal mailer.” 

There entered such a Usion of young feminine pulchritude, 
so (juietly, yet daintily clad, that an emotion possibly a bit 
deeper than demanded by the requirement of courtesy, 
brought us promptly to om- feet to greet this late afternoon 
sunbeam. We clasped the hospitable, elegantly-gloved fin- 
gers -which were, however, extended but a short distance and 
at the level of the fourth thoi-acic vertebra. 

Haxung been seated, this in-that-early-twcnties charmer 
flashed -yvhat to an Oldster bore qualities of a come hither 
look, the violet eyes— made up like those of the glorious 
gals who grin seductively from “Photoplay’s” sliiny front- 
cover — swept oiu- sanctum, rested abruptly upon a football 
squad-picture and in dulcet tones— (the"^ most approved 
Londonese modified via Boston) — emoted “Ah! Bear old 
Princeton 1 How oft, as a Wellesley girl, I have spent de- 
liciously marvellous Aveek-ends at Ivy! W/iic/i dear boy is 
your Son? Surely, I have mci him! Few of the ‘Big Four’ 
boys are strangers to mcA” etc., etc. — until oui- fixed stare at 
the clock checked the gushing outburst: 

“The personal matter,” recited most charmingly, frankly 
and_ Avith appropriate gestures and accompanied by discreet 
exhibitions of superbly-silked ankle and calf, briefly Avas: 
Doctor, you are so famous in your specialty and so widely 
knoAvn (“original research” to us!) that, my employers, “The 
Butcher's Yeast Company,” has selected you from simply 
thousands of specialists (!) for an award. (The trace of 
Scotch blood in our veins agitated our platelets mightily 
here!). As a specialist, you must knoAV that most modern 
people, due to faiulty food, lack of exercise, the daily “grind,” 
worry, anxiety (and so on, infinitum), aclually poison them- 
selves etery' day in the year. Their “sluggish systems” — and 
dear Doctor, even men in your OAvn profession are not exemptl 
— cause bad taste, horrid breath, headache, lack of appetite, 
easy fatigue, inability to concentrate, incfllciency (here a 
condemning “straight-eye” at us!), inferiority complex, 
nerAmus irritability, chi’onic dyspepsia, blotched and salloAv 
skin, anemia, lack of “Autal tone” {did her toe touch our 
shin?), complete psycliic and physical disorganization and 
iiltimately— /fliVure!! Undoubtedly, “the sluggish system” 
caused the 1929-30 economic debacle, as these graphs demon- 
strate (here some fair replicas of brokers’ charts) and, un- 
questionably, until “sluggish systems” are reduced to the 
minima, our Avonderful country — in fact, the entire worldl — 
can never rescue itself from the perfectly dreadful depression 
into which it has been plunged! Noav, dear Doctor, the most 
renoAvned scientists of Europe have proved, by cxlensh'-c 
experiments, that the only way to combat “the sluggish 
system”’ and thus bring health and harmony into individual 
and national life, is by the regular eating of fresh yeast — and, 
of course, deor Doctor, that means, really, “Butcher’s Yeast,” 
the yeast manufactured by my employers! — (here, a pause 
for breath. and opportunity to draAV a bit closer to us so that 
the next effort Avould appear more confidential: also, that Ave 
might scent the delicate odor of Vol de Nuil and have a fcAV 
more A'olts and ohms from the flashing, violet eyes). 

So, dear Doctor, although, as you can judge, I am not a 
trained scientist, my employers have commissioned me to se- 
cure from you a fcAV Avords telling hoAV, from your perfectly 
enormous and perfectly wonderful experience, you have pre- 
scribed yeast — particularly our yeast— to combat the poisons 
due to “tlie sluggish system,” to energize and rcAutalize poor 

1 The experiences below dcUiHctl am not fnndfnl. They synopslzc nn actual occur- 
rence. The names are substitutions. 


unfortunate sufferers. Of course, my dear Doctor (come 
hither look and the other “business” AAorking oA'ertime, 
now!) no one more than my cmployei-s and I realize how 
enormously A'aluable is yoin time {this, in the year of most 
acute economic paralysis!) and hoAv long it Avill take you to 
study your records of patients : so, in order that you may not 
think that Ave plan to impose upon your philanthropic spirit 
and your professional knowledge. I am empoAvered to defray 
all the expenses of your research, even though the cost of your 
investigations may be as great as one. thousand dollars! 
(Joyous visions of a new, shiny “Cadipack” inA’aded our 
frontal lobe; transiently only, Ave a'oavI). No! No! this must 
not he looked upon as a fee, merely, an “award,” a slight 
and just compensation for your efl'orts in our behalf so that 
we may carry an authoritatiA^e message of cheer and' en- 
couragement to that Amst army of sufferers from “sluggish 
system” throughout the Avorld! European “specialists” have 
been so helpful! From France, Germany, Great Britain, the 
ScandanaAuan countries — ^in fact, from all the great centers 
of science in the Old World — Ave haA'^e secured the co-opera- 
tion of the very greatest specialists in our campaign to rid the 
Avorld of its greatest handicap: “the sluggish system.” 
Now Ave are scclung the assistance of our- own country’s Great 
Specialists. Only a dozen are to he approached. But these 
men represent the very Flower of the Profession, the — (here 
about INe hundred Avords extolling the virtues and accom- 
plishments of “the holy dozen” — us, especially!). 

Naturally, such outstanding men arc someAAdiat timid Avith 
regards publicity, but you knoAV, dear Doctor, times have 
changed: now, physicians feel that it is really their duly to 
enlighten less fortunate laymen respecting their ills and hoAv 
to combat them by simple, basic, Avhat may he termed, 
“household remedies.” Even the management of your pro- 
fession’s most AA'idely circulated magazine approves of and 
instructs tlie public generally about “household remedies,’’ 
and I feel siue that it Avould not fail to emphasize the A'alue 
of the regular and continued use of fresh yeast! Undoubtedly, 
Avhen once a fcAv men of your standing haA'-e certified our quite 
altruistic campaign and have permitted us to quote the re- 
sults of their studies, it Avill not be difficult to enlist the sup- 
port of other such Specialists as Ave chose to invite (our cars 
cocked up here!). 

In fact, dear Doctor, in order not to take too much of your 
time, for purposes of brevity and so that announcement- 
schedules may be not disturbed, our Investigation Depart- 
ment has surveyed the entire field and summarized matter's 
so that all noAV necessary is that you read OA’-er these state- 
ments (a batch of typed sheets, here, gently placed on our 
blotter, AA'-hile an Eleanor Holm-lilce figure — quite uninten- 
tionally, of course! — ^brushed our right shoulder). As you 
see instantly, our Scientists haA'-e included, Avith astonishing 
clarity and comprehensiveness, don’t you agree? (I did), 
CA^erything that pertains to the significance of fresh yeast 
toAvards “the sluggish system.” In order to obviate a Jot of 
teclinical detail — you knoAV. dear Doctor, the publishing 
business is just choked AA'ith stupid technical stuff] — you inay 
select the “Research Summary” Avhich most is in line AAnth 
your OAvn vast experience, sign your approval and thus aA'oid 
a terrible batch of di-y, time-taking correspondence.^ If, after 
you haA'e completed the study of your own patients’ records, 
you find that your researches add to Avhat om’ laboratories 
haAm discoA'cred, you need simply foi’Avard to us the new facts. 
You have no idea Avith Avhat consideration these facts Avill be 
receiA'^ed and how carefully — as your rery owji contributions, 
to which, naturally you are entitled to priori/y— they Avill 
be preserved in our files over your signature! If your emen- 
ments do not uncover facts differing from those inchided in 
our Scientists’ summaries (these great, palisade-foreheaded 
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latls unnamed so far as our gaze could determine or from 
the conversation of the fair Sybil from the yeast vats!), riiis 
is where you sign, dear Doctor. Wow fortunale. it is that the 
one signed check wliicli my employers are suggesting that I 
award you, merely as an honorarium, of course, is for as 
much .'is one thousand dollars] One cannot estimate ac- 
curately. of course, the cost in time and elfort, of you and 
your assistants while making your investigations, but I can 
assure you, dear Doctor, that should this award not quite 
cover those costs, my employers will look leniently upon any 
additional statements you may render. 

And sjieaking of photographs (had we dozed while the 
smooth, oh, so smooth. Miss Wilkerson, had been speaking; 
gosilircly we had not spoken of any photographs!)— here a 
glance iit the Princeton football huskies— hasn’t your Secre- 
tary just a "snapshot" of you. as you work in your laboratory 
or at the hospital? Oni' where you wear a while coat or gown 
and when you are deeply interested as you work out a knotty 
(iroblem at the microscope or in the X-ray Department? 
I'd just lore to have such a photograph for my onin private 
collection (here, more high-power with the violet eyes!) and 
I'm sure that, in our announcement of your great discoveries 
upon the eil'ects of fresh yeast in combating the horrid re- 
sults of “the sluggish system,’’ your photograph will carry- 
conviction and authority to those -whom all of us are trying 
to help! And, dear Doctor, I am sure that you will not con- 
sider me bold ivlien I say that you da photograph most im- 
pressively! (li e, whose family constantly remark upon our 
being pretty "moth eaten!"). 

Just glance at these replicas of some of the distinguished 
Continental Scientists who have joined our crusade against 
"the sluggish system:’’ Prof. Adolph Grabgeld, the famous, 
temporary, seventh Assistant Docent to the Dispensary of the 
Krankenhaus fur Reichsmarklos Wienerwurst Gestoirers in 
Rodenbach; Dr. Ixiuis de Franeboi. late Assistant, during 
the summer semester. Hospital dc pitie de sujects, Ilotchasur 
.Marne; Sir ^yhynot Rluirem (pronounced, “Chumley Haw- 
Haw!") Junior-in-charge, Hospital for Sick Ex-Scotland 
I’ard .Arab Scouts. Neitle.sdew-on-Humber; Dr. liasilstein 
Roubiehoardenvit.ski, Special Consultant in Blackbreadworm 
Diseases, iVova Novgarod; Dr. Gulpa Sphagelti, Chief of 
.Stall', Hospital for Organ-grinder’s .Monkeys with Bunions, 
AmaI,-on-the-Tibcr;,Dr. Baron Janos von Koranalopo, emi- 
nent investigator, “Shrine of Health,” Tetchen, Austria; 
Dr. Karl Aquavitson, renowned .Sivcdish ex-diencr, Pest- 
House, I’psala; Dr. Igotit Toto, world-famous Japane.se re- 
search scholar. Imperial University of Tgsuri and — but our 
interest flagged on obsen-ing that several of the “stars” 
poeivd through ’scopes lacking slides on their stages and at 
least one “expert ’ intensely studied an upside-down X-ray 
film! 

(Jur Sunbeam paused. With the “count at nine” on us, we 
managed to gasp; "But. Lady, aren’t you in the wrong shop? 
We have a lot of doubts as to tin* frequency and the evil 
eil'ects of "the sluggish system;” we aren’t so keen a yeast- 
feeder as one might think; besides, broke tho’ we may lie, the 
Butcher Boys' cheque leaves us cold; why pick on usi* — and, 
moreover, already, we’re late for dinner”! 

Wellesley gal or no. we up and fled. What became, of our 
charmer we have no means of knowing. 

Blit the end was not yet; Higher Education still pursued. 
At dinner we tuned in for what ive. hoped would be a much- 
regarded. string quintet. Instead, our dinner table was 
hy “ihe sluggi.sh .system” (nasty persons!) via 
urbane, but adenoidic, sinus-foggy, “crooner.” 
riien followed an Al.D., whom Haiward honored with a 
diploma and who became a "health authority,” allho’ no 
records cxi;st of his cverbeiny; engaged in aught but coinincr- 
cml laboi'. This ballyhoo was “toned for refined ears,” yet 
t;omplelcly as to fail to instill the heebie-jeebies 
1 ’"‘'^sh'gpsh system”, into the minds of those who liad 
barely p.issed sixth grade,” hence, still take serf ouslv all 
lolks who have traver.sed Harvard’s sacred Yard, Simol-. 


taneously with dessert, there, intruded the rather bored, 
“wc-lhe-*pcepul”-voice of the Senior Senator from Megalopo- 
lis, a male, graduated by the long-defunct, politically-cstab- 
lisiied and maintained Homeopathic Department of a dis- 
tinguished Mid- Western University — a nose and throat sur- 
geon by trade in the days when be worked for a living, biil 
within a decade, a self-styled, self-propagandized, highly- 
touted, “world-famed Health Authority.” General and inane 
were the words from this very “fountain-head” at Washing- 
ton, but did they fail to saturate our dinner w'itli the evils 
attendant upon “faulty elimination’’ and “the sluggish 
system?” They did not; though very discretely (since the 
noted Megalopolis’ Senator is politically hitched w'ilh a 
major Brain Truster on a “Food and Drugs?’ Bill”) the su- 
preme value of yeast as a corrector of all human ills only W'as 
hinted at. 

“What a program! What an intellectual trio! AA^at a 
slam!" — doubtless gleed the sponsors of this hour of radio 
propaganda and entertainment. Could the combination be 
beaten? ll could not — certainly, not for its cost! 

Unquestionably, yeast and “the sluggish system” were 
being pul over on the populace; “and ketch ’em when their 
calin’! They gotta take it; don’t every wun eat? I’ll say! An’ 
when they eat, don’t they think of their bowels? They do? 
If they don’t, make ’em think! That's good business; they 
begin lakin’ “our product,” forget what a natural B.M. is 
like and w'hen they have one, “our product” gels the credit! 
Tlio “psychos” on our Advertising Staff have swell graphs 
shown’ just bow good a guy feels when he visions a “grand” 
B.M. An' them college fellers is smart, I’m sayin’! Didn’t 
that gent what thought up “sluggish system” for a slogan, 
graduate from a college, an’ didn’t he get a whale of a “raise” 
when be sprung it! AA^ly you ken use them polite words 
anywhere: them’s parlor words, what could only be born from 
a feller whose been to college!” 

“0, temporal 0, mores!” 

However, being but a humble physician, we can but won- 
der how great is the harm accruing from the dozen of more 
radio broadcasts -which teach false slogans regarding the 
pITccIs of so-called colon stasis (elegantly, “the .sluggish 
system!”); which influence quite normal folk towards de- 
veloping habits of constantly interfering with adequate di- 
gestive sequences; wliosc sponsors seduce, by heavy subsidy, 
men in the public eye to broadcast on topics aboiit which 
they have no special knowledge; Avhich, for commercial gain, 
are xvilling to frighten out of their wits by lies, half-truths and 
fake “cases,’’ half our adult population; which frankly buy 
favorable statements from le.ss tliau ordinary doctors and then 
palm off on the public such professional renegades as being 
outstanding scientists or clinicians (-which they well knoiv is 
not so ex on xvlien they announce the “eminents’ ” names and 
print their portraits!); which sponsors annually take millions 
of dollars from the pockets of dupes and, by the furtherance 
of self-medication, yearly rob thousands of the really ill of 
their opportunities for help at a time when help could be given. 

Recent! j", the Council of the Chicago Aledicnl Society 
moved to condemn the radio-broadcasting of “medical or 
llicrapeutic” advice by unqualified or unauthorized persons, 
or firms. Such action, decidedly, is a step in the right direc- 
tion; but the effect of the Society’s petition doubtless, will be 
nil. When one hears, via radio, pseudo-learned discussions 
of “the sluggish^ system,” yeast and other cure-alls, one does 
not hear the voice of authority; it is money which is talking, 
money xx’liich aims to groxv bigger — and talk louder — ^by at- 
tracting more money from those whom it fools. 

Meanwhile the “nutrition” lads and the “vitamine” boys 
fiddle with foods and animals, collecting ammunition later 
to be employed, by certain of the commercial houses which 
hire them, to trick the public, to interfere xvith the legitimate 
practice of medicine and to bring false hope to folks xvho may- 
be dangerously ill. Is there no quota set to limit the output 
of potent ially harmful agents or to the number of words howl- . 
mg their fancied virtues through the ether?. F. S. , 
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> : ^ ^ ^ Die Hormone, von Paul Trendelenburg and Otto 
: Jlrayer. Fublislicd by Julius Springer, Berlin. 19.3d. 
502 pages. 

' Avery complete and up-to-date survey of the subject of 
hormones. 

This work was started by Prof. Trendelenbin-g, but due to 
his death had to be completed by 0. Kraycr. professor of 
phai-macology at the University of Berlm. The survey 
covers: Thyroid, 221. pages; Parathyroid 72 pages; Pancreas 
150 pages; Thjnnus 20 pages; Epiphysis 13 pages. 

A very complete survey of the literature and 62 cuts ac- 
company the text. The authors have combed the world 
literature on the subject and have presented a complete and 
up-to-date digest of this material. The book should be a 
valuable adjunct to the library of .students of endocrinology. 

Henry J. .Tohn 

* "'Modern Aspects o/ Gaslro-Enlerology,'’ by M. A. Arafa — 
M.R.C.P. (London). Med. Assistant to Guy’s Hospital, 
London; Med. Tutor to the Egyptian University and 
formerly Senior Medical Registrar to Kasr-El-Ainy 
Hospital, Cairo; foreword by Arthur F. Hurst. M.D!, 
F.R.C.P., published by Bailliere, Tindall & Cox. 7-8 
Henrietta Street, Covent Gardens, W. C. 2. 

This book is the work of an enthusiastic student of Sir 
Arthur Hurst, who sponsors the publication with a laudatory 
inti'oduction. This is as it should be, since the entire book is 
replete with the observations, opinions and criticisms of 
Sir Arthur Hurst, himself. As a matter of fact the title of 
the book 'ajipears to be a misnomer, for it might have been 
published more accurately under the title of “Recent Ex- 
pressions in Gastro-Enterology.” by Sir Arthur Hurst. 

The entire book is written down to the level of the second 
or third year medical student . The fust chapter reads like a 
beginner’s course in general medicine gi'^dng, in detail, the 
value and method of taking a history and of the. physical 
examination of the patient. Even in this elementary intro- 
duction, the enthusiasm of the young author, worshipping at 
the feet of his god, runs away aith him, for in a discussion of 
dysphagia as a symptom, we find an entirely irrelevant and 
detailed discussion of the value of the Hurst mercury tube in 
the treatment of achalasia of the cardia. 

Tlie continuity of this fundamental course in medicine 
becomes uneven in Chapter 2, the first part of which deals 
with the radiology of the stomach and intestine and is poorly 
written and very incomplete. The latter half contains an 
•excellent description of the various methods of gastric 
analysis. 

Storting with the third chapter, the author opens the dis- 
cussion of various gaslro-intestinal disturbances by a descrip- 
tion of chronic gastritis. A critical analysis of this chapter 
reveals an enthusiastic eulogy on the Sir Arthur Hurst’s 
jnethod of cure by gastric lavage with hydrogen peroxide; 
no other form of treatment, apparently, being worthy of 
consideration. 

Yet. it is in the next chapter that your reviewer is fed with 
the doctrines of Hurst, ad nauseam, for the author heads his 
chapter on the therapy of peptic . ulcer, as follows: “The 
present regime of adequate medical treatment (of peptic 
ulcer) owes its perfection largely to Hurst and his co- 
workers.” In the event that any criticism of exaggeration 
mav be levelled at this comment, let this reviewer add a few 


more quotations. The author tells us that the most impor- 
tant factor in the pathogenesis of ulcer is, as Hurst says, the 
“hypersthenic gastric diathesis;” that the only role which 
surgery plays in the treatment of ulcer is, as Hurst says, 
■‘an incident in the medical treatn^ent.” There are many 
other examples of “Hurstiana,” including the characteristic 
method of dividing peptic ulcer into only two groups, either 
“acute erosions” or “chronic” ulcer. 

In a chapter headed “Investigation of Intestinal Disease,” 
the author reaches his best work of the book, A carefully 
written and lucid description of the value of the analysis of 
the feces affords excellent reading and is replete with many 
pertinent observations. Tliis chapter is enriched by several 
well illustrated plates of the elements of the feces, as well as 
by some excellent colored plates of the colonic lesions of 
amebic dysentery, bacillary dysentery and other tropical 
diseases. Many of these are reprinted from previous work 
by Biggam and Arafa. 

• Just as this part of the book represents the high point, the 
remainder sinks rapidly into a confused and vague latter half. 
The chapter on “Cholecystography” is a brief summary of 
previous writings and contains only two illustrations. “The 
Examination of the Duodenal Contents” is a chapter added 
by Dr. F. A. Knott of Guy’s Hospital and is but a short 
resume of previous publications by other authors. Next 
comes the chapter dealing with the pancreas which seems to 
be written hastily and adds nothing of any value to what has 
been published in many books long since classified as ob- 
solete. 

In the chapter entitled “The Simulation of Gastro-Inles- 
tinal Diseases,” the author demonstrates the inadequacy and 
the limited scope of his experience, especially in dismissing 
the large group of functional nervous conditions with but a 
passing note. 

The last chapter, “Practical Dietetics." portrays the en- 
thusiasm of the young student again, for here one finds jnore 
than fmir printed pages of detailed discussion of the Hurst 
regime in the treatment of peptic ulcer, whereas but eight 
pages are giA^en to the relation of diet in all other diseases 
pertaining to the gastro-intestinal tract. 

To inspire a post-graduate, student, particularly a wanderer 
from distant Egypt, awed by the old-world grandeur of 
London, is unquestionably a fine thing; to send him back 
home enriched by study and association of many months, is 
certainly a commendable piece of work; but all this is still 
not reason enough for the publication of an amateurishly 
written, incomplete book which praises the dicta of the one 
teacher to the exclusion of (he mature observations of the 
medical world. 

Specifically, criticism is directed to the meager illustrations, 
many of Ibein not original; to the short and totally inadcciuato 
ebapWs on therapy, to failure to give recognition to the value 
of the X-ray in diagnosis and to (he absence of the discussion, 
as separate entities, of sucii important disease groups as 
sj'philis and tuberculosis of the gastro-intestinal tract, and 
to the non-specific granulomata and lesions of the small 
intestine. 

As a quiz compendium to a course in gastro-cntcrology by 
Sir Arthur Hurst, this volume may be very valuable, but it 
can never hope to find an equal footing Avith many excellent 
books on gastro-cntcrology already ].iublisbc.d and readily 
aA'ailablc. 

Marlin G. Yorliaus. 
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. Gastric Anacidity: Its Mahons to Disease. By Arthur L. 

Bloomfield, M.D., Professor of Medicme, Stanford Um- 

versitY, San Francisco, and \V. Scott PoUand MjD., 

Instructor in Medicine, Stanford UnivCTSity, San 

Francisco. The MacMillan Company, New York, 1933. 

Price, S2.50. 

This book containing 188 pages, presents in a concise man- 
ner the important facts gleaned from the m^s of literature 
on gastric anacidity. The authors have sanely analyzed the 
older literature in the light of modem knowledge and have 
pointed out many misconceptions that have arisen. Much 
of tiie material in the te.xt is derived from their oivn pubhshed 
papers and their own experience. The advantages of the 
standard histamine stimulus and the importance of compar- 
ing the percentage of anacidity found in various disease 
groups to the incidence of anacidity occurring in the corre- 
sponding normal age groups are pointed out clearly. In^ dis- 
cussing the terminology of gastric anacidity the term “true 
anacidity” is introduced to define the condition in which both 
acid and ferments arc lacking after sland^d histamine 
stimulus. The etiology', pathogenesis, and clinical features 
of anacidity arc fully discussed. Those chapters devoted to 
false anacidity, the anacidity observed in pernicious anemia 
and cancer of the stomach, and the association of anacidity 
with a wide range of other clinical conditions, make the book 
particularly valuable to tlie gastroenterologist and internist. 
The chapter devoted to prognosis and therapy of anacidity 
is based on sound medicine. 

The book contains references to 272 papers ivith a com- 
prehensive author and subject index. Graphs and tables 
have been employed unsparingly throughout the text. It is 
distinctly a valuable summary of the work on gastric ana- 
oidity. 

Oscar M. Helmer. 


Gastric Anacidity: Arthur L. Bloomfield, M.D., and W. 
Scott Polland, M.D. The MacMillan Co., New York, 
N. Y., 1933. 

For several reasons this is the most satisfactory mono- 
graph on the subject of gastric anacidity: it is the latest, and 
therefore has the advantage of a complete review; the ar- 
rangement of the book is highly gratifying; finally, the au- 
thors vTite from a long, and very' close practical acquaintance 
with the subject, and not from second-hand sources. 

The need for this book is obvious. The average internist 
has_ the habit of ordering gastric analyses on most of his 
patients with digestive symptoms and he will therefore be in 
a much better position now to adopt an intelligent viewpoint 
with regard to achlorhydria when he discovers it. Perhaps 
he will lend to lay less stress than formerly upon the sig- 
nificance of gastric anacidity, but, at any rate, he will have 
no e.xcuse for magnifying the conation beyond tlie limits of 
importance which Bloomfield and Polland have fairly set. 

The most fundamental point in practice is that the test of 
gastric acidity be earned out Math the histamine technique, 
Because this method only gives reliable results and because 
in the future, reports using other methods, such as the test.- 
meal, will be granted little credence. As a concession to cus- 
tom, perhajis it is wiser to give a test meal along with the 
histamine injection. Test meals alone (Ewald, gruel, etc.) 
do not fumish a stimulus sufficiently powerful to bring out 
the full, or latent capabilities of the secretory mechanism, 
and therefore false anacidities will be found. Other points, 
such as preliminary gastric lavage, and the ordinance of 
basal conditions, arc of such importance that, before carrying 
out a series of tests, the practitioner ought to adopt the full 
• not be too sure of his results. - 

DiTmcthyl-amino-azobenzol (Topffer’s reagent) is fairly 
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reliable as an indicator for free acid; but since the color change 
occurs at pH 3.0, there may be a good deal of acid masked 
by buffers contained in the test-meal or in gastric mucus. 
By adding alkali, and titrating the combined, acid thus 
liberated with phenolphthalein, a rough estimate of this 
“combined acid” may be obtained. But this reading of 
“combined acid” may be nothing more than a reading of the 
buffer capacity of the mucus, and it does not positively in- 
dicate that any acid has been secreted. 

Historically, as is well Imown, the anatomic and histologic 
leanings of the physicians of the last century, combined ivith 
their lack of emphasis on functional tests, with a few very 
brilliant exceptions (Beaumont especially), lent a confusion 
to the whole subject which is still not entirely dispelled. 
Much of the “gastric atrophy” reported was due to uncon- 
trolled post-mortem changes. Faber’s formalin, fixation 
method did away with many reports pi “atrophy,” but also 
brought to light evidence of “gastritis” in association with 
achlorhydria. Faber, and others viewed the gastritis as being 
the cause of the lack of acid secretion. The other school, led 
by Martins and supported chiefly by Hurst, regarded achlor- 
hydria as a constitutional anomaly, congenital, and even 
hereditary. This ivould serve a most convenient argumen- 
tative requirement, and permit us to view the gastritis as ., 
secondary to the achlorhydria except for the emergent fact 
(and this is one of the chief contributions of the present 
volume) that a close study of recent reports on the age inci- 
dence of achlorhydria (determined, of course, by- reliable , 
technique) certainly do not support the idea of anacidity 
being a congenital anomaly. On the contrary, it appears to 
be rather “the playing out,” as time goes on, of a phylogeneti- 
cally recently acquired function of vertebrates. This attitude, 
bom of hard-headed deduction, should now disj^lace all 
previous conceptions, bora of endless theories, and it leaves 
us, temporarily, in a ^eater quandary than ever, especially ' 
M'ith regard to the etiology of pernicious anemia. Whether 
a definite distinction among, the terms anacidity, achlorhydria 
and achylia gastrica ought to be made seems uncertain, sd- , 
though Helmer, Fonts and Zerfas* suggest that “achylia 
gastrica” be reserv'ed for cases in which not oidy acid , and 
pepsin and rennin are absent, but also the intrinsic gastric 
factor of Castle. 

'The finding of clinical pernicious anemia in occasional per- 
sons with free acid secretion but without the intrinsic factor 
of Castle, directs attention to the absence of this factor as the 
essential etiological process, but the disturbing fact that 2 or. 
3 cases of persons with no intrinsic factor of Castle, have re- 
fused thus far to develop pernicious anemia, throws us tem- 
porarily upon the conjecture that the absence of the intrinsic 
factor is only one requirement in the pathogenesis of this, 
most baffling condition. 

Anacidity seems indeed to be a permanent condition, ivith 
the possible exceptions of a few cases, of improvement and 
return of function in alcoholic gastritis, after cessation of tlie 
abuse of alcohol. “Unexplained anacidity” is suggested as a 
term to cover all the many cases of truly proved anacidity ' 
in persons clinically free of disease. Familiar anacidity may 
be more apparent than real, since, mathematically, ivith re- 
cent statistics in mind, the chance that there will be two or more 
cases of anacidity in a family of four is 27. in 100. The cause 
of anacidity js at present unknowable, unless we adopt the 
view that it is due to the cessation with age of a function of 
vertebrates rather recently acquired. 

A gastritis usually is associated with it. Tims far, only 
one case of thoroughly “pedigreed,” true, unexplained 
anacidity has come to autopsy, and reliable histologic tech- 
mque here^ demonstrated a picture that might be called 
“anaplastic” wilh some evidence of mild inflammation.. Cer- 
tainly, the gastritis cannot be regarded as causing the 
achlorhydna.^^ It may transpire' that, once the acid secreting 
„ function has “played out” in a given person, that the gastric • 
muTOsa, robbed of its' normal antiseptic weapon, succumbs 
to the combined insult of hard, insufficiently macerated food 
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roughage and the ingress, througli local points of injurv, of 
pathologemc month organisms swallowed in the saliva.' 

. . . ■ ^haps the stomach of man, and dogs as avcU, is a less im- 
portant organ than imagined. Certainly, the absence of the 
OTgiXQ causes frequently no inconvenience of note, provided 
the operation of total gastrectomy is “successful,” Anacidity 
really docs no/, in itself, regularly disturb gastric or intes- 
tmal_ motility. The “gastrogenous diarrhoea,” at least in 
permcious anemia, rapidly subsides on treatment with liver, 
extiact alone, and also in healtliy individuals by such com- 
mon-sepse measures as bland diets and rest, altliough it is 
admitted that HCl very often has an apparently henehcial 
eflect. • 

Recently Bloomfield did much to smash the “b>q)ochromic 
microcytic-ancmia-with-achlorhydria” syndrome of modern 
wrhers and we think he dcseiwcs praise in tlus connection, 
for. tire idea can scarcely stand scrutiny. When it is remem- 
bered that there arc probably a thousand possible causes for 
clinical anemias and tliat, actually, aside from anemia due 
to hemorrhage, _we know little regarding their etiology, it will 
be seen how easily false entities may be constructed unless the 
logical methods of the present authors are employed. 

Lessened acid secretion or actual total anacidity may, and 
frequently does, accompany gastric carcinoma in varjnng 
degrees:, is always associated with a gastritis of varjdng 
extent and is, in all probability, due to this gastritis. 'The 
main problem is whether or not the carcinoma results from 
the gastritis. The answer probably is in the afllrmative. 

On the whole, anacidity in othenvlse normal persons is a 
pretty harmless affair, e.xcept that it is from the ranks of these 
persons that cases of pernicious anemia and gastric cancer 
are most liable to be recruited. Perhaps persons with ana- 
cidity are slightly “less normal” and robust than others. 

Is any treatment needed for the patient, for liis anacidity? 
Certainly, focal infection should he sanely eradicated, 
especially pyorrhoea alvcolaris, in an attempt to lessen the 
associated "anatomical gastritis;’’ the use of dilute HCl 
often seems to help s^miptoms if such be present; general 
.measures, such as physiotherapy, are as advisable as if the 
gastric secretions were normal. Finally, and on this point 
many readers %rill agree, the use of liver or liver extract 
frequently appears to be of decided benefit, and is quite 
justifiable as a trial measure, particularly if any type of 
anemia or, in fact, any kind of disease (other than poly- 
cythemia) be present, but there is no kno^vn assurance that 
such treatment will ever bring about normal gastric acidity. 

Beaumont S. Cornell. 


new approach to dietetic therapy in Epilepsy, Eclampsia 
of Pregnancy and Infancy, Migraine, Angina Pectoris, 
Bronchial Asthma, Allergic Diseases, Gout, Essential 
Hypertension, Pernicious Anemia, Polycjrtliemia, Acne 
Vulgaris, Nervmus and Psychic Distmbanecs, Consti- 
tutional Changes, Aging, etc. Metabolism of Water and 
Minerals and its Disturbances. By Eugene Foldcs, 
M.D., Formerly Assistant Professor of Medicine, 
University of Budapest, Hungary. 1933. Boston: 
Richard G. Badger. ITie Gorham Press. 

This book deals Artth certain basic principles and funda- 
mentals of the relation of human water and mineral 
metabolism to disease and diet. 

The author propounds new questions and aims at the 
solution of these by disclosing tlie physical and chemical 
plienomenon of the cell. He discusses the relation of these 
factors between the blood and the various body fluids, be- 
tween the blood and the intercellular fluids and lastly 
between the intercellular and the intracellular fluids. 

While many theories wliich he jiresents arc not even in the 
realm of fact’ yet the evidence which he presents to support 
these theories often is quite convincing. 

The enlife hook emphasizes the mctaliolism of water and 
inorganic substances, rather than upon the organic, and 


every effort is made to demonstrate that the impairment of 
tins metabolism plays a major role in the pathogenesis of the 
diseases outlined in the title of the book. With this concep- 
tion he proceeds to point out the therapeutic relation of diet 
to disease by its influence on the water and mineral metab- 
olism. 

The studies of water and mineral metabolism have been 
focused upon visible edema, but in this treatise the clinical 
significance of the visible edemas are surpassed by non- 
\isible retentions. 

The author states that the stomach and upper portion of the 
small intestines play a role in the water and mineral metabol- 
ism next to that of the kidneys. The mucous membrane per- 
mits the passage of chloride and H ions from the blood to 
the gastric contents until an equilibrium is established. The 
presence of HCl in the stomach is explained on a physio- 
chemical basis rather than on the assumption of a mysterious 
vital secretion. Accordingly, a hyperchlorhydria is not due 
to a “secretory disturbance,” but to an increased concentra- 
tion of acid substances in the blood. The gastric juice may 
be looked upon rather as an excreta, serving the regulation of 
the acid base equilibrium. 

Two kinds of disturbances of the water and mineral 
metabolism arc met ivith particularly in the above mentioned 
diseases and pathological conditions; (1) General retention 
of wafer and minerals and (2) mobilization and consecutive 
local accumulation of water and minerals pre\dousIy retained 
throughout the body. The circumstances which account for 
that which is common in all of these diseases, i.e., the develop- 
ment of retention or mobilization of water and minerals, are 
discussed in the first part of the book. Practically all phases 
of the general water and mineral metabolism, as a single unit, 
are considered except those related to the genesis of visible 
edemas. 

The first part bears the title “Physiology and General 
Pathology of the Water and Mineral Metabolism.” The sec- 
ond part of the book discusses the special pathology of the 
retentions and mobilization of water and minerals in each 
respective disease, mailing each disease a distinct pathological 
entity despite the similar disturbances of the water and min- 
eral metabolism in all of them. The thu’d part jiresents the 
therapeutic conclusions and the results obtained in the treat- 
ment of patients. 

The writer considers nutrition as the best possible method 
of an anti-retentional treatment. There are certain factors 
of a diet that have a very effective diuretic influence on the 
organism wliilc others have a definite retentional influence. 
Therefore the main principles to consider in an antireten- 
tional diet are (1) to select food substances that have anti- 
retentional action and restrict those that have retentional 
action, (2) to supply adequate energy, as well as all accessory 
substance as minerals and \’itamins and (3) to consider 
palatabilily and the avoidance of monotony. 

The antiretenfional diet is a liigh protein diet, on the basis 
that an increased protein metabolism influences water 
elimination. 

The nucleoproteids are given special consideration because 
of their powerful diuretic action on the purin bases and to 
cert ain amino acids which seem to accompany nucleoproteids. 

High carbohydrate diet produces a water and mineral 
retention, therefore their restriction in the antiretentional 
diet is necessary. The diet may contain carbohydrate from 
2.5 gm. to 3.5 gm. per kg. of ideal body weight. 

A diet rich in fats leads to water retention therefore the 
fat in the diet should not have more than 40 to 50 grams 
daily. 

Restriction of salt is not necessary. Salt has a diuretic 
action if liquids are restricted. Liquids should also be re- 
stricted to avoid retention due to an excess of liquids. The 
antiretentional diet should contain an ample supply of min- 
erals of vegetables, of fruits, and of animal foods. 

Vitamins should be adequate in the diet but an excessive 
amount of vitamins must be restricted to prevent hyper- 
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vilaminosis. Also they should be considered in reference to 
their eflecl on retention and elimination of water. 

Tlie calories in the antirelenlional diet should be low, just 
enough to meet the minimum needs of the body. 

In other words the antiretentional diet should be arranged 
so as to give the highe.st amounts of proteins per kg. ideal 
body weight Oietwecn 1.5 to 1.8 gm.), large amounts of purin 
nitrogen (0.08 gm. or more), low quantities of carbohydrate 
per kg. ideal body weight (2.5 gm.), no visible fats and a daily 
liquid intake slightly above the minimum (3 glasses or 600 
c.e. of water in addition to that contained in fruit and milk). 

The author admits the utilising of hypothesis to bridge 
the gaps that must of necessity e.vist when deahng with 
factors exjilained on the basis of physio-chemical phenomina 
of the water and mineral metabolism of tlie cells of the body. 

Many parts of the book arc open to controversies and 
ronsiderable criticism while other parts are so illuminating 
and roni ineing that they are readily acceptable to the reader. 

While the book is well written, full of theoretical ideas 
some of which may very likely yield valuable results, its 
attraction will be confined primarily to those interested in 
fundamental ro.searcb. 

Clifford J. Barborka. 


.Mimentacion, Librcria Hachette S. A., Maipii 49, Buenos 
Aires, 1934, 315 pages. Professor Pedro Escudero, Di- 
rector of the Municipal Institute of Nutrition. 

This study presents in Spanish an interesting summary of 
the relations of nutrition to the biologic and medical prob-^ 
Icms of a South American people. He gives a summary of the 
examination of 426,368 Argentine conscripts of whom 29 
per cent were not fit for service. He points to the fact that 
in Buenos .Aires the average expectation of life was but 38.4 
years as compared wuth 49.0 years for New York in 1927. 
Other Htal statistics siicli as the infant mortality and tuber- 
culosis rales, are analyzed. He discusses the cost of an ade- 
quate diet and gives the average cost for adequate diets in 
the Municipal Hospital. Discussion of the pregnant woman 
in different periods of pregnancy is given much space, as well 
as the diet for workers with very limited income. Vitamines 
and the protein requirement are stressed. He stresses the 
importance of educating physicians and the public in the 
attainment of normal nutrition. Professor Escudero stands 
as one of the foremost clinicians and students of metabolism 
in South America. This brief book is well worth reading. 

Howard F. Root 
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Sin\. IIahmy. M.D., A.M) Sciiuiss, Eugene M., M.D. 

//le report of a case of Ulcerating Carcinoma in irliieli the gastric 
aridity changed from normal to anacidily tvhilc tinder obserration. 
\nnats of Internal Medicine, April i93Ii, 7:1218. 

' 1 ) ( Ini' of I'N cry 20 persons dving after 10 years of age docs so because 
of cancer of llie stomach; (2) Cancer of tliis organ accounts for about 
one-third of all the deaths from cancer; (3) the incidimcc of cancer is on 
flic increase; (1) \WX, it is doubtfal whether physicians see gastric 
carcinoma early enough to produce a cute in more than from I to 2 per- 
cenl of Itie oases: (.5) medical opinion at various times lias considered 
gastric ulcer llie proi'iirsor of gastric cancer in 00 percent or more of the 
cases. 

These ligiircs and % iewpoint.s justify some feeling of pessimism. On 
the otlier liand. wlicn it i.s remciniicred tluil in Gregory Colo’s opinion 
simple gastric ulcer may readily lie healed liy niediail treatment; that 
many of us iielieve gastric cancer is only seldom engrafted upon gastric 
ulcer; and that there arc available certain criteria which may he applied 
over a reasonalily safe period to permit a definite clinical opinion. 

Historical evidence for or against the pos.sible malignancy of an 
ulcerated lesion of the stomach may best he considered under the fol- 
lowing headings: 

1. Duration of symptoms. 2. Nature of symptoms. 3. Response of 
.synifiloms to treatment. 

In gastric carcinoma a short history is generally ohlainahlc; usually 
there is a history of gastric symptoms of less than a year’s (iuralioii. 
It may. of course, he .shorter or longer. 

Ivvidcnce from gastric analysis, while important, is nevertheless 
inconclusive. In the authors' series of .53 cases, 36 had fractional analy- 
sis. of vvliom 16 or It. I percent showed anacidity; 11 or 30.6 picrcenl 


showed a liyperelilorhydria; 6 or 16.6 percent a normal acid response; 
and 3 or ii.3 percent hyiierehlorhydria. 

Zenker first lallcd attention to the persistence of free hydrochloric 
acid in the stomach contents in nicer — cancer, it has often been inti- • 
mated tliat such ii finding in cases of gtislric carcinoma points to an 
ulcer origin. Because of llie slmrl liistory of a year or less in six of tlie 
nine of llie normal and liyperiieid eases the aulliors’ report, and because 
of the ulcerating lesion found in so many of their achlorliydric groups, 
plus the fuel tlial llie incidence of gastric carcinomas whicli showed 
adequate free HCl is entirely too liigli to lie accounted for by tlie ulcer- 
cancer group, they are unable to subscribe to the above views. Of tlic 
numerous llieorie.s suggested to explain llie relatively hi^Ii incidence of 
anacidily in gastric cancer, llial of an associated chronic gastritis ap- 
pears most logical and rcccivi.'s the greatest support. 

Tin: niilliors believe lliiil occult blood rejiclion in the stool, in differ- 
ential diagnosis, can not lie of iiiueli liclp unless it becomes negative and 
remains so. Occult lilood in the gaslrie contents when found on repeti- 
tion of fractional gastric analysis is of considerable value in dilTerentia- 
lion. In Ilie benign ulcer under proper medical treatment occult blood 
reaction soon disappears wliureas in malignant ulceration the reaction 
continues positive. Roenlgen-rny is of lit tle help, the authors think, in 
our present prolilem Iiecause ulcer and rancor may liolii produce identi- 
cal Roentgen signs. The location of the lesion is, liowever, of imporlanee. 
Tile majority of cancers occur at the pylonis while most of the ulcers 
occur on the lesser curvature. The prepyloric ulcers sjiovv the greatest 
tendency to miiligna’nt change. The authors cite a ease of carcinoma 
of the stomach under their oliservation showing free HCI in tlie fasting 
rcsidimm May 29, 1931, and a coinplele absence of free HCl Dec. 1, 1931. 

.\ .ien .tones 
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THE HISTORICAL AND BIOLOGICAL EVOLUTION OF HUMAN DIET* 

liy 

SAMUEL S. ALTSHULER, M.D. 
ni'rnoiT, MICHIGAN 


I N A DAY M-lieii advertising copy writers arc bursting with 
inforiuaiiou about the “balanced" diet, when every third 
billboard speaks sternly to us of our need for vitamins, for 
citrus fruits, for iron, phosphbnis and calcium, sometimes it 
occurs to us to wonder how our grandparents managed to 
grow up at all. ignorant as they Svere of tlicse fools of life. 
And yet our grandparents lived in the same kind of a world 
that we do. Tlic dietetic possibilities open to them were 
substantially the same as are those which we face, and if they 
ale frivolously what tasted good instead of solemnly what 
“balanced” the diet the degree of error was limited. 

How much more remarkable it is that Homo sapiens 
altogcllier managed to grow up! He and his homo-simian 
})recursors adjusted themselves to a world in which the very 
flora and fauna were radically diflcrent from what we know. 
They survived glacial periods. They did without such com- 
paratively recent innovations as agriculture and domesti- 
cated animals. 

From the remains which tlu^e creatures— human and 
.sub-human— have h'ft. and from observation of recent and 
existing primitive cultures, we are able to trace the dietetic 
changes which took place during the preliistoric period of 
man’s development. 

It .<;eems obviou.s that one of the very earliest variations 
between the crealiirc which became man and the creature 
which remained ape was one of diet. Indeed, Carveth Read 
{lefend.s brilliantly an Iiyfiothcsis that all dillerenccs between 
man and the anthropoids can bo traced to man's adoption of 
a flesh diet and conscrpient assumption of the habits of a 
hunter. ^ 

The diet of the great anthropoids, with whom we pre- 
siirmildy have a common ancestm-. mainly is frugivorous. 
Though they are. occasionally known to eat birds' eggs and 
young birds (the gorilla is said to eat small mammal.s. and 
other primates eat insects, crabs, worms and so forth), they 
depend for existence on A Cgelable food. 

Tlu' teeth of the gorilla, most, man-like of apes, closcl> 
resemble those of man in number, kind and general pattern of 
their crowns bvit they exhibit marked di(rorence.s in relative 
size, in complexity and in presence of fangs. The teeth of 
man constitute a regular and even series without any break 
and without any marked jwojection of one tooth above the 
level of the rest, a peculiarity .shared by no other living mam- 
mal. The. teeth of the gorilla, on the contrary, exhibit a 
break or intenal — tenned the diaslema — in both jaws; in 
front, of the eye-tooth, or between it and the outer incisor, 
in the upper jaw; behind the eye-tooth, or beUveen it and the 
front false molar, in tlu; lower jaw. Into this gap in each jaw- 
fils the canine of llie opposite jaw. The size of the eye-tooth 
in the gorilla is so great that it projects like a tusk far beyond 
the level of the otlier teeth. 

Man’s earliest ancestor of whom w-e have any knowledge is 
Pilhemnlhropus ereclns (see Table 1) who flourished about a 
million years ago. The remains of tliis creature w-erc found in 
Java in* a stratum generally considered to be contemporary 
with tlu; First or Guiiz glaciation in Europe, although some 
authorities have placed it slightly earlier. .lava was at that 

^Head Itcftvrc Ibc Dulroil Medical History Society, 
heccived for ptibiication May 2, 193L 


time a pai-L of the mainland of Asia. Pilhecanthropus — he is 
not yet Homo, even nominally — ^left a straight thigh bone, 
indicating that he w-alkcd erect; he left a skull cap which 
show's his cranial capacity to have been about 900 c.c., half- 
way, that is. between a large ape brain of 600 c.c. and a small 
human brain of 1200 c.c.; and w'hat is most important for the 
purpose of this paper, he left three distinctly human molar 
teeth. It is reasonable to assume that if the animal’s teeth 
were not apc-Iikc neither was his diet. 

Again, w-ith Homo hcidelbergensis, whose age is estimated 
at half a million years, the teeth give us a clue of great signifi- 
cance. This race is identified with one find only — a low-er 
jaw, the largest and stoutest human mandible knowm. Tliis 
jaw shows an ape-like lack of chin, and bones close in upon 
the space left for the tongue to such an extent as to interfere 
seriously with the use of the tongue in articulate speech. Yfot 
even here, in a creature so primitive that it possibly fell short 
of the universal human trait of speech, the teeth are distinctly 
human. The canine teeth, unlike those of the anthropoids, 
do not project beyond the line of the other teeth and therefore 
were, not used as are the teeth of apes. 
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Tabl.^ 1 


Thus from what we know of the teeth of Ins forebears, at 
some early stage in man’s evolution there was a change in his 
habits of diet. From the gathering of fresh vegetable food as 
a sole resource, he turned to the hunting of flesh. The adop- 
tion of this diet made possible man's dominion over the entire 
earth. It freed him from tropical jungles, helped him to 
spread over the temperate northerly grasslands and was a 
material factor in his survival of the Ice Age. 

The single exception to these obsen-ations on the teeth of 
prehistoric homo-simians is Eoanthropus dawsoni, more fa- 
miliarly know'll us '•Piltdown man," a find consisting of frag- 
ments of a female human skull of comp^atively high cranial 
capacity together with a jaw bone which closely resembles 
that of a chimpanzee, especially in regard to the teeth. This, 
how-ever, is one of the most disputed finds m all archeology., 
The bones w'ore uncovered in a gravel pit in a stratum only 
a few feet below- the surface in company with fossils w-liich had 
been W'ashed or rolled into the layer. Some of them are cer- 
tainly much older than the skidl, which in itself is not par- 
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ticularly primitive except for unusual thickness of the bone, 
^fnny competent authorities have resolved the, difficulties 
arising from this find by assuming the skull and jaw bone to 
have come- from two different creatures;^ one contemporary 
and human, one ancient and simian. Since, _ therefore, the 
status of EounUiropm is a matter of speculation and not of 
knowledge, the whole find need not be regarded seriously.^ 

Our knowledge of the earliest culture of primitive man 
comes not from his remains but from artefacts which he left. 
Yet in strata pre-dating those in -which there are known artc- 
fact.s, flints have been found with rude cutting edges which 
may have been chipped by man or may have been so fash- 
ioned by accident of nature. It seems highly logical to sup- 
pose that there was a lime when man made use of such 
stones as were of convenient size and shape before he ever 
thought of shaping them himself. _ 

The name given to this most primitive of all periods of cul- 
ture is Eolilhic (Dawn Slone). Our knowledge about it 
comes largely from deduction and inference. There are no 
human remains identified with this epoch nor are the flints 
and other stone.s left such that they can be said conclusively 
to be the product of a purposeful intelligence. A single 
people, however, the Tasmanians, remained in an Eolithic 
slate of culture down almost to our day and by studying them 
we can get an idea of how primitive nien were li-ving in 
Europe over a hundred thousand years ago. 

The implements of the Tasmanians resemble flints of the 
Eolilhic pei'iod so closely as practically to be indistinguishable' 
from them, were they not made from a diircrcnl kind of stone. 
Tasmanians have been known, when they needed a cutting 
insfrument, to catch up a suitable stone, knock off chips 
from one side, partly or all around the edge, and to use it 
without further ado. They have done this under the eyes of 
modern Europeans. 

The Tasmanians lived in hunting tribes. \Mule they ale 
birds, eggs and shell fish, they depended largely on game. 
The animals that they succeeded in killing were roasted 
whole in the skin and cut up with stone knives. The ashes 
of the wood fire were sometimes used as a seasoning in the 
absence of salt. For vegetable food they had shoots of fern 
and bullrush roots. 

Tliese people did not use fish because they knew nothing of 
nets or fish-hooks. Cooking by boiling was also unknowm to 
them. They did not, however, take kindly to instruction in 
these matters. Their ignorance of fish was safe-guarded by 
a solemn lalioo and when introduced to boiled foods they did 
not hesitate^ to pronounce them unpalatable. They had no 
domestic animals, not even tlie dog. 

The Tasmanians did have a sort of wine made from sw'cet 
juice of gum trees allow'cd to ferment. Apparently there were 
limits to primitive man’s simplicity. 

Men of the Eolithic period must have led an existence com- 
paraMe with that of the Tasmanians. At least, we have no 
reason for supposing otherwise since they lived in the open 
and left no remains. 

Tlie first two periods of the Paleolithic Age — Chcllean and 
Acheulian — are also without human remains, but the stone 
hnplemenls found are unquestionably the work of man. 

llie Moustcrian period, however, saw the advance of the 
Fourtli or Wurm glaciation. Man rvas compelled to seek the 
protection of caves and rock shelters, and here for the first 
time we ?wc able to study early home life in Europe. The 
new conditions gav'e less freedom of movement. Man was 
still a hunter, but the number of natural shelters -vs'as limited, 
and, once a group was in possession, it apparently remained 
until dispossessed or until the exigencies of the hunt for food . 
caused^ its voluntary movement. 

, Ihis period Ho/no neandcrlhalensis flourished, al- 

though ho had_ almost certainly appeared earlier. From the 
, score or more finds of this species that have been uncovered,. 

^e, know that the men were about five feet three inches in 
. neigni onU the women were several inches shorter. Thev had 
long narniw heads wilh very prominent supraorbital ridges 


hack of which the forehead retreated • abruptly, indicating , ' 
little development of the anterior portion of the brain, but 
the occipital region was so expanded that the average cranial ' 
capacity was around 1550 C;C;. The foramen magnum yeas 
situated farther back tbaii in modern man and tins, together 
with the points of art iculation of the skull with the bones' of 
the neck, shows that the head hung habitually forward on 
the chest. Tlie arms were long'in proportion to the legs and in • 
all cases the thigh bone was curved, which, considering the 
muscle attachments, indicates that Neanderthal man walked 
in a scmi-ercct position. 

These small awkward people, with their rude spears and 
Slone, axes — they had not even the bow and arrow — ^lived on 
big game of a kind that modem men would besilale to at- 
tack. The hearths of the Mousterian period reveal the bones 
of animals which had served as food. Among these the formid- 
able cave bear is by far the most common. The wild home 
and reindeer are represented as are also, to our awe and amaze- 
ment, the mammoth, the bison and the rhinoceros. The bones 
of these animals are invariably broken open for marrow — a 
custom common to the entire Paleolithic Age. 

It is interesting to note that this people, the first of whom 
wc have any c.xtcnsive knowledge, were familiar -with the use 
of fire and were accustomed to cooking. Obviously at some 
lime there must have been a pre-cooking era, hut it was 
already remote when Neanderthal man crouched beside his 
hearth fifty thousand years ago. 

For more detailed information about the customs and life 
of the Moustcrian period, wc turn to a study of the aborigines 
of Australia, whose culture provides a close parallel. 

Tliesc people arc, of course, hunters. They do riot have the 
bow but their spears are superior to those of the Tasmanians. 
They fish both with spears and nets. Their meats are broiled 
rather than roasted. For vegetable food they have yams, a 
kind of truffie and manna. The seeds of certain plants are . 
ground between stones into a coarse meal which is then made 
into a paste with water. This may be eaten raw or baked into' 
cakes. The superiority of this culture to that of the Tas- 
manians needs no comment. 

The close of the Mousterian period marks the end of the 
Lower Paleolithic Age. With Aurignacian times comes an 
abrupt and revolutionary change in methods of flint working 
and in the entire way of living. A new species of man has 
come into Europe, the first great race of Homo sapiens — Cro- , 
Magnon. 

While he was not the sole occupant of the continent—we 
know of two other races, Grimaldi and Brunn — he was 
dominant, and it is Iris culture which is typical of the period. 
It is thought that Cro-Magnon man probably underwent a 
long period of development somewhere in Asia and entered 
Europe -with all his physical characteristics fully established. : 
There is no reason to consider him as a development of, or 
closely related to, Neanderthal man. He appears as an in- , 
vader and soon replaces the earlier inliabitants. - 

Cro-Magnon man was straight of limb with an average \ 
height of nearly six feet. His head was long, narrow and high, 
giving a cranial capacity in excess of that of modern man. ' 
The five male skulls found at 'Grimaldi average 1800 c.c., 
which is as much greater than the average modern brain as; 
a small human brain is greater than that. of Pilhecanlliropiis., 

As was mentioned, Cro-Magnon is a race of Homo sapiens,^ 
that is, of the same species as we ourselves. Tlie finest phys- 
ical type that the world has known, these people may have 
brought into Europe the bow and arrow because certainly it 
' is not long after their appearance that these weapons arc in , 
evidence. , , , 

•'From the bones left in Aurignacian times, while the mam- 
moth was still Inintcd, the wild horse seems to have been the 
favorite food. Game was plentiful in Europe at that period, , 
and Cro-Magnon man took advantage of the comparative 
leksure afforded to begin the development of art—wall paint- 
ings in caves, has relief, carved bones and ivory. There was 
modelling in clay, also, but the statuettes arc imhaked. This 
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ignorance of the ihing of clay may account in pai't for the 
lack of pottery. . . 

. Of modem primitive peoples, the Bushmen have a culture 
which , most nearly resembles that of Auri^acian liiiies. 
The Bushmen have the bow and arrow; the men pursue large 
game and the women chase small.game and collect vegetable 
food. They eat the “eggs” of termites and they eat locusts. 
The seeds of wild grasses are collected and stored for winter 
lise. . “How short a step it seems from tliis to agriculture,” 
Sollas corhments, “but to take this step requires qualities 
that the Bushmen never possessed and inconsistent with his 
unconquerable love of a wild life.” 

Cro-Magnon art and culture developed from the Aurig- 
hacian to the Magdalenian period in which it reached its 
golden age. This latter epoch coincided with a minor glaci- 
ation, Bull!, and consequently was ' a time of great cold. 
Magdalenian culture, except for its highly remarkable art, 
is comparable with that w&ch the Eskimo still enjoys. The 
harpoon made its appearance; lamps and other implements 
which look typically Eskimo to us are t^qjical too of this 
tiriie. , , , . 

With the final retreat of the ice at the close of the Magda- 
lenian period (which ends, also, the Paleolithic Age) great 
changes occurred both in flora and fauna. The reindeer, 
bison and mammoth disappeared, and during this time of 
transition, known as the Aiilian period, Cro-Magnon man, 
too, disappeared. According to some authorities he was 
absorbed or exterminated, while others believe he followed 
the reindeer 1o the north there to become merged with such 
groups as the Esldmo. In any case, he vanished from Europe 
as a race. 

The remains of the Azilian period (especially those at Mas 
d’Azil, whence the period t^es its name) show that the 
people of that time fed largely on shell fish and that vegetable 
food formed an important part of their diet; remains of 
acorns, haws, sloes, hazelnuts, chestnuts, cherries, plums and 
walnuts have been found. A handful of barley seeds was also 
, foimd, but these were probably gathered wild, not cultivated. 
The presence of harpoons shows that they added fish to their 
diet, and it is likely that some flesh food was added, if only 
occasionally. 

It is probable that the ancestors of the present races were 
beginning to push into Europe at this time. They seem to 
have come, not as a gi'cat invasion, but in small bands which 
penetrated faithcr and farther toward the Atlantic by three 
distinct routes. 

The advent of these people ushers in the Neolithic period. 
They brought with them, or else developed in short order, a 
rudimentary' knowledge of agriculture, a knowledge which 
grew and expanded as we know from the increasing variety 
. of plants and from the gradual appearance of implements for 
preparing the soil and for harvesting crops. This new source 
of food supply led to the establishment of permanent camps 
and villages and more or less to the abandonment of the 
nomadic hunting life. The dog appeai-ed about this time, 
first, as a camp follower but soon as the constant companion 
of man; other domestic animals followed. 

In the hearths and the kitchen middens there is no longer 
evidence of the splitting of the jaws of mammals and of the 
long and short bones of the limbs, or even of the larger foot 
bones) in search of marrow — a universal feature of the Paleo- 
lithic deposits. 

Characteristic also of the Neolithic period is the beginning 
of pottery. Tliis simultaneous introduction of pottery and 
agriculture has happened too many times in too many cul- 
tures to be regarded as purely accidental. These traits are 
so closely associated . as to constitute a culture complex. 

■ Logically, a nomadic people would find pottery difficult to 
carry with them; only to a settled people — pd in most cases 
that means an a^icultural people — ^would it be of great use 
and convenience; Some nomadic people have pottery^ to be 
sure, but they rarely if ever develop the making of it as an 
art. 


An inter^ting speculation deals with the elTcct. of pottery 
upon cooking. The crude bowls of early Neolithic times 
were, after all, the first water-tight vessels man had which 
could be subjected to heat. It may have been that cooking 
by^ boiling had its origin at this period, although some meth- 
ods of boiling — that of dropping hot stones into the vessel, 
for exaniple — ^might have been current earlier. 

Neolithic man, held to a locality’^ by" agriculture, began to 
settle in camps and villages; unconsciously he laid the foun- 
dations for a civilization such as that even then flourishing 
in Mesopotamia and Egy'pt. 

.Ci\Tlization developed much faster in, the valleys of the 
Euphrates and the Nile than it did to the North. Tke 
Egyptians, who were nicknamed “eaters of bread,” cultivated 
cereals from early times, and cattle were kept as far back as 
Egyptian culture can be traced. 

We have peculiar and exact knowledge of the diet of early 
Egyptians. According to Rtiffer: “Contents of the intestines 
of dried pre-dymastic Ijodies and of mummies from dynastic 
to Coptic periods, prove the considerable quantity of coarse . 
vegetable material— ^barley husks chiefly- — that was eaten.” 
(The pre-dynastic kings were flourisliing B. C. 4500). 

The Egyptians ate lentils, beans, artichokes, asparagus, 
beet root and cabbages. Doubtless these were cooked, but 
onions, cucumbers, garlic, radishes and turnips were eaten 
raw with bread. That diet was not wholly vegetai'ian, how- 
ever, is shown by the pre-dynastic refuse heaps of El Toukh 
which have given up the bones of many' animals that had 
served for food. 

An inscription from the tomb of Belia in the XVIIIth 
Dynasty (1580-1350 B. C.) describes the diet of children as 
including bread of durra, milk (“three cows, fifty-two goats 
and nine she-asses”) and oil. These were the cliildren of 
well-to-do parents, who went to school and who carried their 
food with them. The children of poorer people were not so 
spoiled: “They give them very simple cooked foods Avhich 
can be grilled before the fire, roots and roots of plants growing 
in marshes, sometimes raw and sometimes roasted.” 

The Egyptians, of coui'se, had domestic animals — a condi- 
tion which Huntington considei-s necessary to the develop- 
ment of agriculture. That this is not so is shown by the 
American Indians, who were many of them agricultural 
peoples at a time when they had no domestic animal save 
the dog, which certainly could not. have assisted with plough- 
ing. 

It seems evident that agriculture in America had a single 
point of origin because maize, beans and squashes were com- 
mon products wherever cultivation of the land was practiced. 
In many places not one food product is known to have been 
locally' developed from an indigenous plant. 

The concept of agriculture probably sprang up first in 
Mexico or in Central America, but the exact place and cir- 
cumstances are forgotten, as also is forgotten the origin of 
maize. This highly' interesting plant, which spread thi'ough- 
out both continents of the Western hemisphere, cannot sur- 
vive one season Nvithout care and cultivation; someone must 
pick the ears of corn, remove the kernels and plant them; 
As far back as we know, maize had these same helpless traits. 
How this plant got along at all in a wild slate or from what 
wild plant it was developed remains a mystery. 

Agriculture in America had reached such a high point in 
prehistoric times that extensive irrigation projects were 
undertaken in Arizona. The ancient inhabitants of the Salado 
valley controlled the hrigation of at least 250,000 acres. 
The irrigation canals were dug by hand with wood or stone 
implements and the earth was borne away by means of 
blankets, baskets or rude litters. There is evidence that the 
main ditches were lined w'ith adobe clay and fired to prevent 
seepage. Indeed, some of the modern irrigation syslenis of 
the region make use of the old canals dug by prehistoric In- 
dians. _ . . 

One of the most extraordinary variations of human diet is 
that entailed by geophagy—ihe eating of earth. This custom 
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is far more pievalent than one living m our culture would 
iinairinc. Earth or clay has been used, and may still be used 
by inanv peoples in times of scarcity and famine, as a looa 
substitute to allay the pangs of hunger, giving as it does a 
sensation of fullness to the stomach; as a sort of condiment 
or relish, usually in combination with articles of food; mixed 
«ith acrid tubers or acorns as a corrective of taste; as a 
daintv or delicacy for its own sake; as a remedy for certain 
diseases; as a part of religious rites and ceremonies. Each oj 
these uses has been known as well as morbid uses produced 
by or accompanying certain diseases, or due to nervous con- 
ditions. , 

One otlier dietetic variation has been widespread enough 
to require mention here: cannibalism. We have a single in- 
stance of cannibalism in prehistoric times. A And consisting 
of the charred and broken bones of fourteen indiAdduals of the 
IMouslerian period was uncovered at Ivrapina in Croatia. 
This is, however, the only instance of its kind in all arche- 
ology: it well may be the record of a period of famine. 

It' is dilTicuIt to classify the reasons ascribed to this hor- 
rible eusloni, so many arc they and so varied. However, it 
seems generally that wiiere cannibalism is practiced as a 
means of ohtai'ning food and not merely as a ritual or cere- 
monial measure (in order, for example, to assume the char- 
acteristics or to perpetuate the spirit of the victim) the habit 
has its origin in a time of scarcity or famine. Apparently, 
once cannibalism is begun, a taste is rapidly acquired for 
liuman flesli. Sumner points out that a fork was invented in 
Polynesia for tliis kind of food long before the fork was used 
for any other. 

This paper carefully has shunned the byways in wliich one 
might gel lost in a discussion of tiic curious food habits of 
some primitive peoples, of tiieir taboos and of the effect of 


these taboos on local conditions of health uhd kanilatioh- , ' “ 
It has been our endeavor to keep to the main highway of , A, . 
progress. - . • 

Truly, we have come a great way since rscandcrthal man : . 
crouched beside his hearth gnawing the leg of a have bear. . ’; , 
To him the question of diet was resolved in terms of avail-, _ . 
ability. He ale what he could get. Fifty thousand eventful 
years, however, have brought us that degree of mastcrj- over ; 
the resources of the earth where diet becomes a matter of , 
choice based on knowledge rather than one of mere expedi- v. ; 
ency. The chance of having been born in ah inland city bars . 
no baby from its due ration of cod liver oil. Man has become^ 
free, not only to choose those items of diet which enable him . , 
to live long and well, but even to elect the form and manner 
in which he will take them. 
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AMERICAN PROCTOLOGIC SOCIETY 
PRELIMINARY PROGRAM, THIRTY-FIFTH ANNUAL MEETING 

CLEVELAND, MONDAY AND TUESDAY, JUNE 11-12, 1934 
HEADQUAItTEnS: HOTEL CLEyT2L.\ND 
AnUANGEMENTS; T. E. JONES, Cleveland; C. C. MECKLING, Pillshtrgh 


T he iSjnerican Proctologic Society, organized in 1899 for 
the purpose of “investigating and disseminating knowl- 
edge relating to the rectum, anus and colon,” is a society with 
a definitely limited membership, divided into Fellows, Asso- 
ciates, Honorary Fellows and Honorary Associates. 

Regidar and orthodox practitioners, members of the Amer- 
ican Medical Association, and not affiliated with medical 
groups admitting those not members of the A. M. A., are 
hereby cordially invited to attend the 35th Annual Meeting 
in Cleveland, Monday and Tuesday, June lltli and 12th — 
the week of the A. M., A. meeting. . 

■ Physicians fulfilling the above requirements who are es- 
pecially interested In Proclologj' arc eligible to submit appli- 
cations for Associate Membership after attending at least 
• one meeting of the Society and one meeting of. the American 
AlcdicaT Association Section. • ■ , - 

, For. additional informalidri, address the Secretary, 

/ ; " -FRANE G. RW^EON, M.D., F.A;CS:, 

' . ‘.1391 Perkiomeh Ave., Reading,. Pa. - , . 


TENTATIVE SUMMARY OF EVENTS , . ^ 
MONDAY, JUNE 11th— 

8:00 A.M. — Registration, Hotel Cleveland. . . - 

9:00 A.M. — First Session, Hotel Cleveland. 

12:00 Noon — ^Luncheon at Hotel Cleveland. 

1:30 P.M. — Second Session, Hotel Cleveland. ' : 

8:00 P.M. — ^Annual Executive Meeting (for Fellows , 
only) in Hotel Cleveland. . 

TUI£SD AY, JUNE 12th— : ; 

9:00 A.Al.^Tbird Session, Hotel Cleveland. . . . ; 

12:30,P.M. — ^Ijunclieon at Cleveland Clinic Hospital. ' 
1:30 P.M.— Fourth Session, Clinic by Dr. T. E. Jones ■ 
,, and Associates at Cleveland Clinic Hos-' 
’.'pital. • 

■ . 8:00 P;AL— Formal Annual Dinner, University Club. ' 

■ Registration is heccssary for admission. to the above ‘ 
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Societies. Pkoguajis and Pkoceedtngs . 


THE SCIENTIFIC PROGRAM 

Presidential Address— Dr. Curtis C. Meclding, Pittsburgh, 
Pa. 

Address of Welcome — Mr. David S. Ingalls, Director of 
Public Welfai-e, Cleveland, Ohio. 

Address of Welcome— Dr. C. L. Cummei*, President Ohio 
State Medical Society. . 

“The Literature of 1933” — 

Dr. Herbert I. ICallei, Detroit, Alich. 

“Rectal Stricture — ^New Developments in Etiology” — 

Dr. Rufus C. Alley, Lexington, Ky. 

“Tlie Flic. Antigen in Benign Rectal Strictures” — 

Dr. M..R. Hill, Los Angeles, Cal. 

“The Relation of Anal Fistula to the Development of Can- 
cer” — 

Dr. Curtice Rosser, Dallas, Texas. 

“An Atypical or Hnusual Attack of Ainoebiasis” — 

Dr. W. T. Brockman, Greenville, S. C. 

■‘Impalement of the Rectum’"- 

Dr. -M. S. Kleckncr. Allenlovn, Pa. 

“Recto Sigmoid, Cancer with Extensive Gangrene” — 

Dr. C. E. Howard, Cincinnati, Ohio. 

“IMctanosis Coli’’ — 

Dr. I\I. J. Synnott, Montclair, N. .1. 

“Avertin, With Special Reference to Its Use in Proctology” — 
Dr. H. 1. Silvers, Atlantic City, N. J. 

“Report of Committee on Physio-therapy” — 

Dr. H. 1. Ivallct, Chairman, Detroit, Mich. 

“Report of Proctologic Society of Graduate School of Uni- 
vei-sity of Pennsylvania” — 

Dr. 11. Z. Hibshman. President, Philadelphia, Pa. 

“Pen-rectal Streptococcic CellulitLx — Report of a Case” — 
Dr. H. T. Hayes. Houston, Texas. 

“Is Colitis a Deliciency Disease?” — 

Dr. E. C. Davis, Philadelphia. Pa. 

“Rationale of the Jelks Operation for Rectal Stricture” — 
Dr. F. H. iMurray, Chester, Pa. 

Dr. H. E. Bacon, Philadelphia, Pa. 

“Ligature Operation for Hemorrhoids” — 

Dr. S. E. Newman, St. Louis, Mo. 

“Further Observations on the Use of Hydrochloric Acid” — 
Dr. G. S. Hanes, Louisville, Ky. 

“Report of Cases — 

“1. Ainoebiasis.” 


“2. Priniai-y Mucous Adeno Carcinoma of Areolar 
Tissue in Ischio-rectal Fossa” — 

Dr. A. W. M. Marino, Brooklyn, N. Y. 

“Cancer of the Rectum” — 

Dr, E. P. Hayden, Boston, Mass. 


CLINIC 

On Tuesday afternoon Dr. T. E. Jones and associates will 
give an operative clinic and lectures. We hope Dr. Jones will 
be able to present his one stage operation for Carcinoma of the 
Rectum. 


INFORMATION 

THE ANNUAL TRANSACTIONS 
The 1933 Transactions, in one volume, are now available 
and can be obtained from the Editor, Dr. Cecil D. Gaston, 
Medical Arts Building, Birmingham, Alabama. The price 
to non-members is Five Dollars (.SS) per volume. 

This volume contains all the papers and discussions pre- 
sented at the 1933 Session and is full of important material. 
The review of Literature of 1932, by Marion Pruitt, is very 
valuable. 

Some few copies of earlier editions are still available and 
arc valuable to complete your record of the Society’s work. 

HEADQUARTERS— 

The Hotel Cleveland will be official headquarters for the 
meeting. The registration booth will be maintained at this 
Hotel for Doctors and Ladies. The Scientific sessions will be 
lield here. 

Hotel reservations should bo made early. 
REGISTRATION FEE— 

A fee of Five Dollars is in ellect, as usual, for each registrant 
whether member, guest or member of family. 

A. M. A. SECTION DINNER— 

The annual dinner of the Section on Gastroenterology and 
Proctology will be given on Thursday, evening at the Hotel 
Cleveland. Those desiring to attend can secure tickets from 
the Secretary’ of the Section in Cleveland. 

RAILROAD RATES— 

Advantage can be taken of the rates and reductions ob- 
tained by the A. M. A. 


DISEASES OF METABOLISM 


UNIVERSITY HOSPITAL, ANN ARBOR, MAY 14-18, 1934 


Unless otherwise designated, class will meet in jMedical 
Seminar Room, Simpson Memorial Institute 

Monday, May 14 
Morning 

9:00-10:00 Registration. Room 2010, University Hospital. 
10:00-12:00 Metabolic IMixture. Water Exchange. Inor- 
ganic Ion Exchange. Dr. Newburgh 

Afternoon 

2:00- 4:00 The Normal Diet. Aliss MacKinnon 

4:00- 5:00 Discussion. 

Tuesday, May 15 
• Morning 

9:00-10:00 Metabolism in Diabetes. Room 3410, Uni- 
versity Hospital. Dr. Newburgh 

10:00-12:00 Principles of Dietetic Treatment. 

Dr. Newburgh 

Afternoon 

2:00- 4:00 Calculation of Diets. Miss MacKinnon 

4:00- 5:00 Discussion. 


9:00-12:00 


1 : 00 - 2:00 
2:00- 4:00 


9:00-10:00 

10 : 00 - 11:00 

11 : 00 - 12:00 

2:00- 4:00 


Wednesday; May 16 
Morning 

Diabetic Clinic. Room G 106, University 
Hospital. Dr. Newburgh 

]\liss MacKinnon 

Afternoon 

Teaching of Patients. Room G 106, University 
Hospital. Miss MacKinnon 

Preparation of Diabetic Diets. Room B 114, 
University Hospital. Miss Cartmill 

Thursday, May 17 
Morning 

Correlation of Various Classifications of Renal 

Disease. Dr. Lashmet 

Normal Physiology and Abnormal Yai’iations 
of Kidney Function. Dr. Lashmet 

Nature of Edema. Dr. Lashmet 

Afternoon 

Functional Tests in Renal Disease. 

Dr. Lashmet 
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DOO- 5:00' Treatment of Renal Disease. Dr. Lashmel =; , TEAUliliNG STAl'i' , , ,7;; 

Frirlnv Mav is . L. H. Ncwburgh. M.D., Professor of Clinical Inyestigatiob - . : 

’ in Internal Medicine. 

Morning ^ Lashmct, M.D., Assistant Professor of Internal Medi-. \ ' . 

9:00-12:00 Calcium Aletabolism. Normal and Abnormal. pjjjg . • 

Room 3410, University Hospital. Dr. Freyberg R. H. Freybcrg, M.D., Instructor in Internal Medicine. 

Genevieve Cartmill, B.E., Instructor in Dietetics, Depart- . 
Afternoon ^ mentof Internal Medicine; Dietitian, Metabolism Seivice, .. - ' 

2:00- 1:00 Preparation of Nepbrilic Diet. MissEnke Frances AlacKinnon, A.B., Dietitian, Diet Therapy Cbnic. 


TEXtlliNG STAFF 


L. H, Newburgh, M.D., Professor of: Clinical Tnyestigatiob - . : 
in Internal Medicine. 


9:00-12:00 


2 : 00 - 1:00 


4:00- 5:00 Discussion. 


Gladys Enkc, B. S., Dietitian, Ward Service. . 


PRACTITIONERS’ COURSE : , 

RECEIVING AND HERMAN KIEFER HOSPITALS, DETROIT, MICHIGAN, JUNE 18-22, 1934 


Monday, June 18 
Morning 

8:00 Registration. Receiving Hospital 

8:30 Symposium on Gastro-Intestinal Disease. 

Peptic Ulcer. 

a. Differential Diagnosis from Clinical Stand- 
point, 

b. Differential Diagnosis from X-ray and other 
Laboratory Standpoints. 

Dr. Hugo A. Freund, Dr. Wm. A. Evans 
l0:00 c. Medical Treatment. Dr. C. E. Vreeland 
11:00 Gaslro-intestinal Neuroses. Dr. H. A. Rcyc 

Afternoon 

1:30 Complications of Peptic Ulcer and Indication for 
Surgical Treatment. Dr. F. G. Buesser 

2:30 Amebic Dysentery and Ulcerative Colitis. Diagnosis 
and Treatment. Dr, B. C. Lockwood 

•1 :00 Gross specimens. Gastro-intestinal Disease. 

Dr, 0. A. Brinse 

Tuesday, June 19 
Morning 

8:00 Gall Bladder Disease. Clinical Picture. 

Differential Diagnosis. RTien to Operate. 

Dr. R. J. Schneck 


9:00 Agranulocytosis. Dr. Hugo A. Freund : * 

10:00 Ano-rectal Disease. Methods of Examination. Office / 
Procedures. Clinic. Dr. L. J. Hirsebmau 

Afternoon • . , 

1 :30 Symposium on Heart Disease. Classification, History, , 
Taking, Signs and Symptoms of Heart Failure^ 

Dr. Norman E. Clarke 

2:30 Pathologic Physiology. Dr. Douglas Donald : 

3:30 X-ray and Electrocardiography in Heart Disease. : 

Dr. Douglas Donald, Dr. J. C: Kenning; 

Wednesday, June 20 
Morning 

8:00 Diabetes mellitus. Requirements for Diagnosis, Tlie ; . 

Pre-Diabetic State. Dr. Richard McKean • 

9:00 Principles of Treatment. Dr. Richard McKean . 
10:00 Laboratory Procedures. Preparation of Diets. 

Dr, Daniel P. Foster 
Afternoon , • ■ • 

1:30 Factors in Estimation of Surgical Risk. 

Dr. E. D. Spalding 

2:30 Pre-operative and Post-operative Care.. 

Dr, L. J. Morand ■ 

3:30 Injuries to the Eye. Dr. Don M. Campbell 


AMEBIASIS EXHIBIT AT THE CLEVELAND SESSION OF THE AMERICAN- 
MEDICAL ASSOCIATION, JUNE 11-15, 1934 


An extraordinary opportunity will be presented at the 
Cleveland Session of the American Medical Association, June 
11-15, for the study of amebiasis. A scientific exhibit cover- 
ing all phases of the subject will occupy a large space on the 
main floor of the Public Hall which will house all sessions of 
the meeting. As the list below indicates, some of the best 
known authorities in this field will be in attendance. 

The microscopic diagnosis by special staining methods on 
stool smears will he demonstrated by Dr. Wm. M. James of 
Panama, who has been a student of amebiasis ever since the 
building of the Canal. Sixty microscopes 'Mil be set up aside 
from the general exhibit so that those interested can take 
time to study good specimens. Microscopic and gross path- 
ology' vail also be demonstrated. 

Living cultures of amebae mil also be on exhibit, prepared 
by Doctor Francis Bayless of Western Resenm jLdical 
School, following the method of Doctor Cleveland of the 
,Hair\'ard School of Tropical Medicine. 

. The epidemiological and public health a^ccts of the dis- 
ease, especially the data obtained from the Chicago, epidemic 
will be presented by the Chicago Health Department; The 
, . , -therapeutic -.aspeets of .the disease will also be pfi^ented by 
charts and by actual samples of the various drugs Used. . 

■ In connection with the scientific exhibit there wiU also be 
. . ;an entire afternoon— Tuesday, June 12th^^ev6tod to the 
, subject of , amebiasis in the Clinical Lectures in the Section 

on . General Medicine: ■ • ' ' • , 


The presentation of the subject is so comprehensive as to 
merit the attention of all students of gastro-enterology. .■ - 

The approved list of exhibitors is as follows: 

C. D. Leake, A. C. Reed, H. H. Anderson, H. G.' Johnstone, . 
Hooper Foundation, San Francisco. 

W. M. James, Lewis R. Bates and Lawrence Getz, Panama. 
Diagnosis and Pathology of Amebiasis. ' ■ , : ; , ; ‘ 

(Gross and microscopic pathology. About,, 60 ini- , 
croscopes showing stool arid culture preparations of ; 
amebae). 

Manfred Kraemer and Maurice Asher, Newark, N. J. 

. , Pfocto-Sigmoidoscopic Method for the Diagnosis of 
. • Amebiasis. ’ , , ' 

, Francis Baylcss, Western Reserve Medical School, Cleveland. . , 
Living Cultures of Amebae. 

Isaac D. Raiylihgs, Chicago, Health Department, Chicago. , 
The Chicago Outbreak together .with pathologic specL 
mens and cultures of- amebae; 

Army Medical. Museum, Washington, D. C. . . ; 

, , Enlarged . photomicrographs showing entameba histo- . 

; fffmd compared ‘ mth other amebae and various pathor, i 
, . ■ y-ld^c and bistblogic sections of lesions.' ■ , 

„ V, C. Rowland, Cleveland, . . ‘V 

, : Chairman Scientific Exhibit., 
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The Discoverer of Insulin Honored by King George V. 


Sii\ I'nEBEnicK Banting, K. C. B. E. 


The list of the King’s birthday honors (June 3) included the 
name of Dr. Frederick G. Banting, discoverer of insulin, and 
member of the Editorial Council of the American Journal of 
Digestive Diseases and Nutrition. 

Dr. Banting Avas made a Knight Commander in the Civil 
Division of the Order of the British Empire, and A%-iIl now be 
kno^vn as Sir.Frederick Banting, K.C.B.E. This honor, given 
because of his discovery of insulin in 1921, was delayed 
probably because the Canadian Government ruled against 
titles for resident Canadians for a number of years, a ruling 
recently removed. 

To the profession at large, as well as to the general public, 
this honor will be regarded as a well deserved one. If any 
deed in civil life merits the highest honor which a sovereign 
may confer upon a subject, the discovery of insulin is an 
outstnnding example. 

Dr. Banting’s nnusual modesty has become almost pro- 
verbial during the last twelve years, while many honor’s were 
being heaped upon him. His generosity of nrind and character 
have been felt by all who have conre in contact with him. He 
possesses decidedly the research type of mind and has the 
faculty of quickly distingirishing between the inrportant and 
non-essential in any given question. He is now in charge of 


the Banting Institute at Toronto wdrerc a lai’ge number of 
irrteresting research problems are being investigated by many 
workers. The correlation of these various investigations re- 
quires considerable attention, but Dr. Banting persists in 
working personally orr individual problems of his own. In 
addition to modesty and generosity of spirit, he possesses an 
indomitable Avill, a tireless energy of mind and body and also 
a personal simplicity which makes him always “just one of 
the boys.’’ 

His hobby is painting and he is seen to best advantage 
within the precincts of his studio surrounded by easels, paint 
brushes, and tubes of pigment. His work in oils possesses 
real merit and many of his landscapes have been exhibited 
in Toronto and elsewhere. During an Arctic cruise six 
year’s ago, many of his most striking landscapes were made 
from the deck of a Canadian Government Steamer, and they 
reflect the austere coloring of icebergs and snow and open 
stretches of green water. 

This Journal has been gratified to be able to consult Dr. 
Banting as one of its scientific members and we desire now’ 
to congratulate openly the discoverer of insulin on his recent 
splendid distinction. 

Editors and Council. 
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WE ARE GEHING ATTENTIOI 


, . Recently the Librarian 6f , an important Medical School took the trouble to investigate the 
relative popularity of a number of medical Journals, all of which are devoted to special fields. . . . 

This was done by clocking the time that these various journals were out in the hands of 
readers. ... 

Over a period of one month it was found that THE AMERICAN JOURNAL OF DIGES- 
TIVE diseases and NUTRITION was read fotir times as much as any other special journal in 
^the Library. .... 

, . This finding is of importance. 

It demonstrates that the subject of digestive disease as well as that of nutrition, is of such 
paramount importance to medical students and teachers, that a well-regulated and ethical 
JOURNAL devoted to these topics at once proves its value. 

THE REASON for this popularity is not merely that the American Journal of Digestive Dis- 
eases and Nutrition is meeting the diversified needs of medical men, but that the field of Digestive 
diseases perhaps is the most important department of medicine. 

Prom a practical standpoint, who will deny that a higher percentage of patients complain of 
digestive sjnnptoms than do any other group? Furthermore what field contains so many ailments 
that are amenable to cure? If this is true, then. . . . SUCCESS in MEDICINE depends upon 
KEEPING MODERN in Digestive Diseases and Nutrition. 

THE SANDFIELD PUBLISHING COMPANY 
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SECTION 1— Clinical Medicine: Diseases of Digestion 





THE RESULTS OF TREATMENT— MEDICAL AND SURGICAL- 

IN GALL BLADDER DISEASE 


FROM A CLINICIAN’S VIEWPOINT * 

By 

THOMAS R. BROWN, M.D. t 
ltAI,TI^tO^U•;, MD. 


I T HAS seemed to me tlial it may be of interest for a 
medical clinician carefully to analyze the results of treat, - 
ment in biliaiy tract disease, be that treatment, medical, 
surgical or a combination of bolb; most of tbe. previous 
analyses liaA'C been made by our surgical brethren. It would 
seem helpful to determine from the point of view of the clini- 
cian, who sees these patients over a long period of time, the 
number that has retdly been cured or materially helped and 
the. number in whom discomfort, pain, indigestion or other 
s>Tnptoms remain, and then to compare our figures with those 
of the surgeons. 

For this puriJose, my associate, Dr. Howard, carefully has 
analyzed all of our cases whose after-histories thoroughly 
could be investigated, not by a postal card survey, but by 
intelligent re-study of their cases: he will present the. com- 
. plele analyses of these cases in another contribution published 
in this number of the Journal. 

No one can gainsay that, as regards the. diagnosis of gall 
bladder disease wc have made tremendous advances in the 
past few years: — the X-ray studies by the Graham method, 
analyses of the. duodenal contents in certain cases, ever in- 
creasing knowledge of the clinical pictures of gall bladder 
and biliary tract disease, a knowledge which has been brought 
about, primarily, by ever closer co-operative efforts between 
surgeon and clinician in the study of these alfcctions. 

But notwithstanding all these advances, still there is a 
considerable diversity of opinion as to the correct appreci- 
ation of symptoms and signs, and of management in many of 
these patients; chronically diseased gall bladder with gastric 
dysjiepsia, gall bladder with symptoms referred elsewhere, 
those with attacks of biliary colic at long intervals, etc., 
although, of course, it is quite obvious that in certain condi- 
tions, (as for example, repeated and severe attacks of gall 
bladder colic, empyema of the gall bladder, fulminating 
cholecystitis), one, and only one method of attack is justified, 
and that is the surgical. 

It is a consideration of these principles as to etiologj', 
diagnosis and therapy based on the newer knowledge, and 
• with a rather e.xtcnsive personal experience in this field, 
which is the reason for this paper. How shall one answer the 
' questions; 

1—HAS THE PA TJBNT GALL BLADDER TROUBLE, 
AND IF SO, WHA T. IS ITS NATURE AND SEVERITY? 

II^WITH GALL BLADDER DISEASE CERTAIN 
OR PROBABLE, WHAT IS THE PROPER TRE.AT- 
.\IENT? 


1. DIAGNOSIS AND APPRAIS VL OF N.VI'URE 
AND SEVERITY 

In the first, place, Ave must entirely change our attitude 
toward the gall bladder. We cannot regard it as a definite 
entity such as the heart or the kidney or the eye. It must be 
considered as part of a system — liver, extra-hepatic and 
intra-hepatic biliary ducts, gall bladder itself—jiccaiisc, when 
gall bladder disease is pi-esent, usually there is a greater or 
lesser concomitant and associated pathology in the rest of 
this system. Thus, the result of our therapy, notably our 
surgied therapy, will bo dependent largely upon whether 
this associated involvement of liver and biliary system is 
great or small; ivliether the major portion of the pathology 
will have been removed by the attack on the gall bladder; 
wliethcr the compensatory dilatation of the biliary ducts 
and radicles, following cholecystectomy, will take care of 
the associated hepatitis or cholangeitis or whether, in reality, 
it is liver and biliary tract which play the larger role in the 
syndrome presented and that represent the primary trouble, 
and whether the gall bladder is playing only a minor and 
secondary role. 

For this viewpoint, this consideration of liver and entire 
biliary system ratlier than of the gall bladder alone, we have 
sound etubryological, analornical and physiological, as well as 
clinical, justification. 

The liver and gall bladder are developed together from the 
first evagination or bud which springs from the gut, the 
solid, cephalic portion of this bud giving rise to the. liver, the 
hollow caudal part, continuous with the lumen of the gut 
giving rise to the extra-hepatic ducts, with the distal portion 
enlarging to form the gall bladder. Thence, the cmbr^'ological 
evidence of their homogeneity. 

The gall bladder, although in the main covered by peri- 
toneum, is connected with the liver in a portion of its superior 
surface by areolar tissue containing lymphatics and blood 
vessels through which, obviously, infection may flow in 
cither direction. This, with similarity in blood and nerve 
supply, the analornical basis. Occasionally, of course, tlie 
gall bladder is entirely covered by peritoneum, is not directly 
connected ivith the liver, but is dependent from it by pure 
peritoneal attachment which may very occasionally become 
elongated to such extent that the gall bladder may be situ- 
ated in the lower right quadrant of the abdoraen and produce 
a tumor then very difficidt or impossible to diagnose. We 
saw such an anomaly last year, which anomaly, incidentally, 
only was correctly diagnosed at operation. The proximity of 
the gall bladder to liver, to transverse colon, duodenum and 
pylorus, is the obvious cause of the confusing symptoms so 
often presented, especially as it may vary somewhat in posi- 
tion ; may even be to the left of the median line and may show 
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certain anatomical abnormalilira; such as congenital com- 
munication between hepatic and cystic ducts or separate 
openings of hepatic and common ducts into the duodenum, 
and exlremely rarely there may be a double gall bladder. 
Anoliier factor of extreme interest in the consideration of the 
. association of diseases and the confusing over-lapping of 
sj-niptonis in biliarj- tract disease, is the position of biliary 
and pancreatic ducts, incidentally very closely connected 
anatomioallv in their fusion in the duodenal wall — in about 
96% just j)fo.ximal to the papilla of Vater, though in about 
4% of the cases fusion is seven centimeters higher; this oc- 
currence, by some, lias been supposed to be the cause of pan- 
creatic lesions, notably acute pancreatitis secondary to gall 
bladder disease. 

Phygiologically, of course, liver, biliary’ tract and gall 
bladder must be considered together. It will take us too far 
afield to go into the complex 'subject of liver physiologj-, but 
in one of its many functions, the formation of bile, the role of 
the gall bladder is now fairly well understood. Tlie work of 
Ttous. on dogs, has shown that its major function, at least, 
is the concentration of the bile; the fact that this ini e^ligator 
showed a variation in concentration-power, in normal ani- 
mals, from three to eleven limes {possibly partly based upon 
anatomical variations) inusl make one a bit skeptical as to 
tlie diagnostic value of faint gall bladder shadows, after dye 
administration, as indicating erudence of pariiolog:y. May 
not some of these Roentgen-ray observations represent 
simply v ariations in concentrating power? 

As to the molar nwclmnism of the gall bladder, there is 
much difference of opinion. Although many do not recognize 
it, the weight of evidence seems to be in favor of a true 
sphincter. Ihe sphinebT of Oddi. On the other hand, the 
weight of evidence seems to be against the view that muscular 
coiitraclions of the gall bladder wall play a significant role 
in its emptying. The ab.sence of such a mechanism recently 
has been .shown very beautifully by Marrazzi, who studied 
the gall bladder by direct observation through an endoscope 
and who showed definitely that noitlier under ordinary physi- 
ological influences nor after the use of drugs which have a 
definile effect on smooth muscle elsewhere, nor by mechanical 
or electrical stimulation could such contraction be denom- 
Strated. 

As f 0 the role played by the gall bladder in the formation 
of choksterin, here again we meet widely divergent views. 
'ITie evidence, however, .seems to be most in favor of the view 
that the gall bladder absorbs cholesterin, an opinion sup- 
ported by .Aschoff, ralhci- than that there is any secretion of 
cholesterin by the wall itself. In fact, there is increasing 
evidence that the intalic of lipoids by mouth play.s little or 
no role in cholesterin metabolism. Tliere is, therefore, slender 
evidence in favor of excluding oils, eggs, cream and other fats 
from the diet of those with cholelithiasis e.vcept, obviously, 
in ca.'jcs which are associated with jaundice when, of course, 
reason for such exclusion from the diet is the well known 
deficient digestion of fats in the absence or limited presence 
of bile in the intestine. 

hliohgy — In regard to the etiology of biliai'y tract disease, 
somclliing is known; a great deal is still unknown. There 
seems to be evidence that overeating, a sedentary life, lack 
of exercise and the incidence of obesity all. in a way, predis- 
pose to it. There is a fairly general belief that pregnancy and 
the puerperium play a role; that many patients dale their 
first definile symptoms — severe pain, jaundice, upper right 
quadrant discomfort — from the last days of pregnancy and 
the first days of the puerperium; the attacks often are for- 
gotten in the lapse of time and arc only elicited by the careful 
history which is so essential in the unraveling of all abdom- 
inal eases. 

On the other hand, some, observ'ers are quite convinced 
that gall bladder pathology is relatively not more frequent 
in women who liavc borne children tlian it is in those w'ho 
have 'not, although, personally, I can hardly escape from the 


conviction that, in some ca-ses, there is a definite connection, 
possibly due to inactivity, to pressure, to disturbed blood 
chemistry' or possibly to infection. 

Preceding infections, notably typhoid fever, unquestionably 
hav'c an influence in some cases. The typhoid bacilli pre- 
sumably pass from the intestine by way of the mesenteric 
glands, lymphatics and thoracic duct into the general cir- 
culation; in their excretion by the bile they may be so con- 
centrated in the gall bladder as to produce temporary or 
permanent pathology, cholecystitis or cholelithiasis. This, 
liowcver, occurs far less frequently than formerly was sup- 
posed. In our c.vperience not more than 5% of the cases of 
cholelithiasis seems to be of this origin, but, in certain of these 
cases, living typhoid bacilli still may he obtained in the bile 
and from the center of stones, although the infection may 
liave occurred many years previously. It is this type of case, 
as well as the so much commoner, similar, urinary tract , 
typhoid infections, which is such a menace as_a carrier. Other 
infections, notably influenza, may act similarly, although' . 
-the path of infection may be somewhat different. 

Cardiac disease unquestionably predisposes to cholelithi- 
asis. probably due to the inevitable inactivity of the patient, . 
the passive congestion of the liver, the disturbance of diges- 
tive function with its frequent absence of gastric acid and 
the corresponding increase in the gastric and duodenal 
bad erial flora. Thus, in the Royal Infirmary at ^Manchester, 
gallstones were present in 10.4% oT 504 patients with cardiac 
pathoiogv' and in only 5.1% of cases with no such pathology'. 
On the other hand, the reverse equally is true that definite 
myocardial changes may be referable to biliary tract disease 
with its pain, its fever, its jaundice, its excess in the blood of' 
bile salts, pigments and possibly other toxins. 

Cholesterin stone,s, the so-called metabolic stones, pos- ' 
sibly may be due to excessive cholesterin in the blood, but 
it is far more likely that they are due to certain changes ■ 
in the bile by the lo„ssening of the solubility of this substance 
or lowering the absorptive power of the gall bladder wall. 

Tliere are many precancerous lesions in the digestive tract—' 
leukoplakia, peptic ulcer, intestinal polyps — ^but none more 
interesting than the role of cholelithiasis in the origin of gall 
bladder cancer; 70% of those dying with this disease have 
gallstones ds well. 

Cirrhosis of Ihe liver certainly predisposes to biliary tract . 
and gall bladder disease; probably by direct infection, pos- 
silily by disturbances in bile formation; -the significance of 
the liver in cholelithiasis is well shown by the not infrequent 
association of hepatic and gall bladder litliiasis and the de- 
velopment of stones in the hepatic biliary system after 
cholecystectomy. 

On the other hand, the. vast majority of diseases of the 
biliary tract cannot be c.xplained by any of these factors.- 
It would seem that they must liave their origin in infection 
from the gastro-intestinal tract, but wdiether the lower por- . 
tion of this tract, the colon, the appendix, the terminal 
ileum, or tlie duodenum exerts the larger primary infiiieiice, 
still is a moot question. 

In regard to the duodenum, it is worth remembering that, . 
while under normal conditions the stomach and the duo- . 
denum practically arc sterile, any condition Avhich leads to 
gastric or duodenal inflammation, especially, (as is the case ; 
of most patients) w'ith a temporary or permanent absence 
or diminution of hydrochloric acid in the gastric contents, . 
the duodenum is filled with all forms of intestinal micro-, 
organisms, notably , the colon bacilli, although streptococci 
also are met with as they arc markedly prevalent in the ileum 
under normal conditions and in smaller proportion in the 
colon. It. is highly probable that this group of organisms is, 
in the majority of instances, the cause of infection of gall 
bladder, liver and biliary tract, with complicating acute or 
chronic cholecystitis, empyema, gan^ene or suppuration. 

It is amazing how rapidly colon, bacilli may appear, in the 
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duodenum in such conditions, as for instance following an 
acute gastritis, a condition ^Yhich usually is associated ^Yith 
a temporary,' achlbrhydiia. 

The path of infection of this organism (colon bacillus) from 
intestinal tract to biliary system is still underaonstrated. 
Certainly it is not proven that its path is similar to that of 
the typhoid bacillus, i. e., tlrrough mesenteric glands, lym- 
phatics, thoracic-duct and general circulation. It is possible 
that its path is the portal system but there is very little ex- 
perimental evidence to prove this opinion. It might be 
tlrrough. the lymphatics directly to the liver, producing first 
a liver infection and, thence, by the lymphatic system 
between liver and gall bladder, into the gall bladder as a 
secondary infection, as Graham and many others believe; 
many others think the reverse is more probable, that is, the 
gall bladder is primarily, the liver secondarily, infected. 
B. coU may represent an ascending or retrograde infection 
from the diseased duodenum; tliis view is held by a number 
of investigators, lesion', “"The in such circumstances, first is 
superficial and relatively eas^” to cure: later there occurs 
invasion of the gall bladder wall. Obviously such lesion is 
much more resistant to treatment. 

The frequent association of dnodmilis and gastric disturb- 
ances with gall bladder pathology, speaks in favor of the 
latter of these views, while perhaps the even more frequent 
association of gall bladder disease and appendicitis is more 
in favor of a direct lymphatic infection from the lower intes- 
tine. There is considerable experimental evidence to support 
tliis opinion byt perhaps, not more experimental evidence 
than is in favor of other views. 

Some observers still believe with Rosenow (hat many cases 
of biliary tract disease are due to special strains of strepto- 
cocci which originate in periapical abscesses, diseased tonsils 
or nasal accessory sinuses and pass directly through the 
blood stream, that is. by way of the cystic artery, \\fiiilc it 
is possible tliat such foci of infection may play a part in some 
of the severer cases when virulent str(.ptococci are found in 
thetlvroat and also in the gall bladder, it is highly improbable 
that they exert a large influence in chronic infections. Many 
observci's have not been able to confuin Rosenow’s work; 
according to some of these invcstigatoi's not more than 7% 
of the organisms found in diseased gall bladders are strep- 
tococci, the vast majority being colon bacilli. 

Finally, one must not forget the possibility that anatomic 
abnormalities — kinking of the ducts, abnormal position of the 
gall bladder and a physiologic variation in the concentrating 
power of this viscus — may be contributory etiologic factors. 

Symptomatology. The sj-mptoms in gall bladder disease 
may be definite, localized and crystal-clear or they may be 
diffuse, referred elsewhere, blurred and indefinite. No cases 
are easier to diagnose than the former, none more difficult 
than arc the latter. 

Notliing could be clearer cut than the typical gallstone 
colic, with or without jaundice, the localized, agonizing pain 
requiring moiphine, the tenderness, the nausea, the epi- 
gastric distention, often a white stool and dark urine give 
a picture almost impossible to mistake. Yet we have all had 
patients in whom, with such histories, gallstones have not 
been found, but we have noted cither cholecystitis alone (in 
this event it is admitted that there may have been a single 
stone which had been passed) or no evident gall tract disease 
but instead, renal calculus, pyelitis, spastic colon with mu- 
cous colitis, diseased appendix, duodenal ulcer, evidence of 
upper right quadrant adhesions or absolutely no abdominal 
pathology. In the last circumstance, the symptoms presum- 
ably were due to coronary' disease, non-deraonstralile arthritis 
of the spine, localized neuritis, a gastric , crisis of locomotor 
ataxia or simply a localized manifestation of hysteria or 
psychoneurosis. ‘ ■ 

Again, it is haid to mistake an acute cholecystitis with its , 
local tenderness— often exquisite — ^its fever, its nausea, 
possibly, its slight jaundice; its leucocytosis and often the 


palpable gall bladder tumor. Yet again, it is extremely' diffi- 
cult to eliminate certain rare, other possibilities and, in cer- 
tain instances to differentiate a mild infection, which will clear 
iip spontaneously, from a severe suppurative or gangrenous 
process. In the latter lesion, and in most cases, the infection 
will be kept from becoming a general peritonitis by the 
enfolding arms of the over-protective omentum, one of whose 
main functions is the localizing of infection. Yet, in certain 
cases, this mechanism may not be effective and immediate 
surgery to save life may be necessary. It is for this reason 
that an ever-increasing number of surgeons believe that the 
“acute gall bladder” should be treated exactly as is the 
“acute appendix,” namely', by immediate surgery'. Many 
still believe that, in the vast majority of cases, it is wiser to 
wait for the infection to subside mth subsequent performance 
of an interval operation if necessary. Unquestionably, in 
many' cases, the scveiity of the infection can be determined 
by careful clinical observation, the study of temperature 
curves, the frequent estimation of total and differential 
leucocy'te counts, the presence or absence of sweats, the 
variations in the pulse, the general condition of the patients, 
the evidences of toxemia. However, there certainly are some 
patients in whom suppuration or gangrene may develop witli 
no local, general or laboratory findings which, ordinarily, 
would arouse any suspicion as to their possibility. 

In his recent very careful review of all the gall bladder 
operations in the San Francisco Hospital from 1919 to 1931 
Mentzer is convinced that . . . “advanced, acute cholecystitis 
cannot bo recognized in many' instances even by the ablest 
physicians; that what appears to be a mild or moderately 
severe cholecystitic inflammation clinically, may actually 
be fulminant and that perforation and gangrene of the gall 
bladder ocoir more frequently than is usually supposed.” 

Recently, I have seen several such cases and personally 
believe' that for some reason there has been a definite increase 
of these fulminating cases in the past few years. In two of 
my cases the acute lesion seemed to follow immediately after 
an attack of grippe with bronchial pneumonia, but whether 
tills was the real cause one cannot say. 

Thus, while in gallstone colic and in many cases of infected 
gall bladders, the symptoms arc fairly definite and the diag- 
nosis easy, nothing is more difficult than is the diagnosis of 
disease of the biUary tract in that large group of chronic, and 
small group of acute, cases, where there are few or indefinite 
local symptoms, and almost entirely the symptoms arc re- 
ferred elsewhere. The reason for this referring or overlapping 
of symptoms easily is understood when one recalls the close 
juxtaposition of liver and gall bladder, heart, lungs, stomach, 
duodenum and transverse colon, when we remember the 
great similailty in blood and nerve supply of this viscera and 
realize with Charles Mayo . . . "How diverse may be the 
paths througli which painful sensations may leave the ab- 
domen.” (Many, however, still believe it is a viscero-sensory 
rcllex and not the pecsence of true nerve fibres which explains 
such phenomena.) 

A pain in the right shoulder or a persistent backache, 
usually in the right side, may be the only evidence of biliary 
tract disease — the former probably due to the fact that a 
branch of the phrenic nerve unites with the sympathetic 
fibres of the celiac plexus to form the phrenic plexus. The 
picture absolutely may simulate duodenal ulcer — ^liunger 
pain, periodicity, persistent defect in the X-ray plate, even 
extensive hemorrhage — and yet a normal duodenum but a 
diseased gall bladder is found at operation; the reverse is 
also true; that is, an ulcer in the second portion of the duo- 
denuni may present only a clinically tAqilcal gall bladder 
syndrome. In trying to determine the cause of extensive 
hemorrhage, one should never forget the possible role which 
an unsuspected gall bladder may play, probably due to an 
associated marked engorgement of the veins in the stomach 
or the duodenum. Similarly, it is wise to remember that even 
a diseased appendix also may be associated with severe hem- 
orrhage. It is, however, well to recollect that the simul- 
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lancoDs prEsencD of peptic ulcer or appendicitis and gall 
bladder disease is not uncommon. 

A diseased gal) blatkler adlh its acblorhydna, the anorexia 
and loss of weight., met witli not infrequently, accompanied 
l)v a persistent X-ray Filling defect in the stomach, often due 
to adiiesions iietween gall bladder and pylorus, may so com- 
jdetely simulate gastric carcinoma that only at operation the 
mistake is discovered. 

In a few, fortunately a very few, cases the symptoms may 
be entirely cardiac — usually simulating coronary disease, 
occasionally myocardial weakness — but where there is 
present no' actual heart disease, then the cai'diae group of 
symptoms reflexly is produced from a diseased gall bladder. 
Recently, we have reported a series of such cases where all 
the cardiac symjjtoms disappeared after cholecystectomy. 
However, one niust never forget that the revci-se of the pic- 
ture — that is. coronary disease with exclusively abdominal 
syin}>toms usually sugge.sting gallstone colic — is far more 
common. Therefore, clinicians must he very sure and very 
careful before they diagnose cardiac syndromata as biliary 
in origin and advise cholecystectomy as treatment. 

We have discussed, purposely, the uncommon referred 
symptoms of gall bladder disea.se. Much more commonly, of 
course, the symptoms are referred to the stomach. Certainly 
it is true that a large number of the flatulent dyspepsias met 
willi. mostly in women, but occasionally in men of middle 
life (discomfort and distention after meals, marked discom- 
fort during the night, fulness, eructations, palpitation and 
sometimes slight, nausea), are dependent upon unrecognized 
gall bladder disease, with or without stones. Sometimes the 
riiscomforl radiates to the gall bladder region, there is local 
upiier right quadrant tenderness on deep pressure, but often 
there is no suggestion of any gall bladcler pathology; the 
gastric syndrome may be the only (ividence of cholelithiasis 
or cholecystitis. Sometimes, on close questioning, the history 
of a former acute attack may be elicited; more often, there 
has been no definite biliary tract history. The syndrome is 
sulficiently common to be dignified by the name “biliary 
dyspejjsia certainly, the gall bladdd- should always be 
suspected as a potential cause of atonic flatulent dyspepsia, 
cspeciidly if the symptoms ai-e much more marked during 
the night. 

In certain cases of diabetes gall bladder pathology is found 
without antecedent dyspeptic history and in certain cases 
there is definite history of previous attacks. Unquestionably 
it is true that biliary tract pathology, recognized or unrecog- 
nized, i.s present in a certain percentage of diabetic patients, 
varying from the 1 % of Xaimyn to the 41% of Eustis. 

Sometimes slight, persistent or periodic fever may be the 
only .sign of the gall bladder lesion. There still is a consider- 
able grouj) of physicians, notably ^^dlkie, which believes that 
a diseased gall bladder is a very potential factor as a focus 
of infection in the etiology of various widely different ail- 
ments, c. ff.. arthritis, nephritis, myocarditis and other 
chronic inflammatory processes. 

Personally, I have seen very few patients in whom such an 
cliologic relationship definitely could be proved. Many 
times, I have been extremely disappointed by failing to note 
any benefit in this group of cases after cholecystectomy and 
I have become extremely skeptical as to the advisability of 
gall bladder removal as proper treatment for such patients. 
Hardly do I remember a case xvhich has been materially 
helped thereby. On the other hand, it is perfectly true that 
fever, t oxemia or jaundice of a long lasting biliary tract in- 
fection po.ssibly may be the source of trouble elsewhere; it 
seems quite definitely proved that myocardial disease can be 
produced by this mechanism, 

1 1 is a disturbing organ, this gall bladder, with its localized 
syniploms in one case, its referred symptoms in another, its 
mimicry of disease elsewhere and its ability to mirror disease 
in other organs. To make tlie maximum number of correct 
diagnoses and to minimize failures, all the possibilities, which 
we have briefly sketched above, carefully must be considered 


and weighed, for it is only by the unhurried estimation of 
systematically and accurately gathered facts combined with, 
the proper e.xaminations and appropriate laboratory studies, 
that wc may hope to reach a correct appraisal of the condition 
present in each individual. 

Diagnosis. How tlien may we best arrive at a correct or 
at least a probable diagnosis? In my experience the very 
be.st information comes from an old-fashioned procedure, far 
too often forgotten in the passion for short-cuts to knowledge 
by laboratory or objective methods: (1) The history of the 
case! I have found that, notwithstanding the notable ad- 
vances made in X-ray diagnosis, in the Study of duodenal 
contents and in other technical methods which arc always 
increasing our already very large debt to thc roentgenologist, 
the research worker and the technician, it is from a carefully 
taken, thorough and w'ell-digested history of the case — ^the 
noting of the mode of onset, the early symptoms, the change 
of symptoms, the picture as it progresses and the various 
factors which modify it — ^il is from such that Ave can obtain 
the most reliable diagnostic data. 

The history, sometimes almost forgotten, of a severe attack 
or attacks of right epigastric or hypochondrium pain which 
requires morphia hypodcrmaticaUy for its relief, the story of 
attacks with jaundice and slight rise in temperature, of 
acholic stool and cholic urine, or persistent or remittent pain 
or tenderness in the upper right, quadrant or of nocturnal 
llatulent gastric dyspepsia, — it is from these departures from 
the normal that, often xve make our final diagnosis and plan . 
our treatment. However, never should one forget, in the 
wise words of 'Professor Haldane, that in studying biological 
phenomena . . . “wc must always keep the Avhole organism 
in view.’’ It is of singular importance in this field xvhere the 
symptojns so often are difficult to interpret. 

Two y(;ars ago, in a careful analysis of the large amount of 
material in our Clinic, wc found that by such a method alone, 
that is, careful analysis of the history, not only digestive 
history but the entire history of the patient Avilh the usual 
routine physical examination, slightly less than 8.5% correct 
diagnoses Avore made in cases of biliary tract disease as judged 
by the subsequent history of the cases — usually surgical. 

(2) Next in value, of course, is cholecystography by tlie 
Graham method. But our experience has been that by this 
method alone the chance of error is someAAdiat greater than 
by analysis of the history of each patient alone, if judged 
by the same criteria. In our series by the Graham method, 
Ave have found both a positive and negative error of about 
20% : in other Avoids, about 20% of the cases diagnosed roent- 
gcnologically as pathological Avere found to be normal and 
about 20% of those diagnosed as normal Avere found to be 
pathological. HoAvever, avo have used practically exclusively 
the oral teclmique and the margin of error is certainly 
someAvhat greater by this method than it is after the intra- 
venous administration of the dye. It is needless to say that, 
in all suspected cases, one should never be satisfied AA'ith but 
one series of films. But, as avc have already mentioned, 
variation in the concentrating poAver of the gall bladder and 
of the absorptive power of the intestinal mucosa and probably 
anatomical variations in the normal gall bladder as Avell, 
must per se produce variations in density of sbadoAV Avhicb 
are likely to be regarded as pathological, but which in 
reality' may be AA'itbin normal limits. 

In the casc of the diagnosis of gallstones by cholecystog- 
raphy, 'we believe that the possibility of error is very much ' 
greater, some clinicians claiming that as many as 50% of 
subsequently' demonstrable gallstones have not been A'isual- 
ized in the X-ray pictures. 

(3) As to the A'alue of the so-caJled medical drainage of Hie 
gall bladder (method of Lyon) as a diagnostic procedure, there 
is the widest divergence of opinion. Some physicians place! 
the utmost confidence in it, others deny its value altogether. 
PersonaUy, I do not use it as a routine measure, mainly be- 
cause with the tendency' to subacidity and achlorhydria so 
common in biliary tract disease, the normal, sterile duodenum 
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teeins ■with all kinds ol' bacleria and therefore bacteriological 
studies seem to me of little or no A'alue ■with the exception of 
those relatively rare, instances >Yhere unusual micro-organisms 
or some form of protozoan, such as Lamhlici, arc found in 
large numbers. The presence of a few pus cells cannot be of 
much significance because of their possible origin from 
pharynx, stomach or duodenum, while, in our experience at 
least, the presence of cholestcrin or bilirubin calcium crystals 
is._not diagnostic of, gallstones^ — such are frequently found 
when no such pathologj,- is present. 

On the other hand, I have found biliary tract syphonage of 
great value in certain cases, mostly those of extensive 
hepatitis associated with biliary tract infection. It is useful 
in this group of cases both before and after- cholecystectomy, 
especially in the latter instance, as in sucli a case often it 
tells one what nothing else can. These cases are relatively 
rare, but they ar-e very inrportarrt for, if we can realize how 
extensive is the involvement of the entire biliary tract before 
operative procedure has been considered, we may either de- 
cide to postpone operation longer, or. instead of the usual 
cholecystectomy, to advise cholCcystostomy with its long 
period of drainage or in particular instances cirolecystgastros- 
tomy (i. c., when severe icterus is accompanied by exTensive 
hepatitis). 

The three mentioned diagnostic methods combined with 
physical examination and the ordinary laboratory procedures 
(study of blood and mine, etc.), are our main diagnostic 
standbys. But there are other methods which sometimes 
are of help; the study of local areas of hypcrasthc-sia, frontal 
or dorsal pain jHiints. the e,stimation of pancreatic ferments 
in the duodenal contents to see il‘ one can secure evidence of 
an associated jiancrcatitis, the estimation of bile acids in 
drainage material, some observers having suggcsterl these, 
are diminished in calculous cholecystitis but not in inllamma- 
tion without stone. Possibly of much gioater value are 
functional, liver tests, for as Graham, McComb. Jackson and 
others have jireached, every cholecystitis with or without 
stone is as,sociated with inflammation of the, liver — mild, 
moderate or severe. In such lesion this hepatitis may be far 
more the caiise of symjhoms than is the gall bladder itself. 

In regard to ksls of liver function, many have been sug- 
gested for the liver is very protean in its activities: bile form- 
ing. glycogenic, antitoxic, in addition to the role it. jilays in 
fa{ and protein metabolism. Really to visualize Ibe liver's 
condition, theoretically at least, tests based on each of these 
functions should be utilized. 

Unfortunately, few of these special tests arc really satis- 
factory. few are very accurate; but of the commonly used 
tests, each of them may help a jittle in certain cases. In our 
exjierience, however, in most instances this help often is 
very little, although the galactose test probably is of more 
value than are the ^'an den Bcrgh. icteric index, brom- 
sulphalein, urobilinogen or the estimation of dye retention in 
cholecystograffliy by the Graham intravenous method. 

It is a gr(!at pity that we cannot know better the state of 
the liver in this gioup of cases and therefore better plan pre- 
operative and post-operative treatment, for after operations 
upon the gall bladder, if death occurs, usually it is not post- 
operative pneumonia nor general ]icritonilis ■which is the 
cause, but is hepatic insufliciency. 

With the utilization of all the diagnostic methods at our 
command, historj-, physical examination, various laboratory 
procedures and cliolecystography, we believe that -we 
should be able to make a correct diagnosis both as to the 
presence or absence of pathology as well as its nature and 
degree in about 90% of the cases. 

II. TilEATiMENT 

After the diagnosis has. been made, what is the proper 
method of treatment? Is surgical or non-surgical therapy 
indic.ated? And if surgery is decided upon, what is the 
operation of choice? By the various methods, what are the 


chances of cure or of relief? What is the percentage of faiU'" 
ures and what ai-e the possible complications? 

There is an ever-increasing feeling that in the treatment 
of diseased gall bladders, surgery has been disappointing in a 
number of cases. Is this feeling ,iustifved, and if so what is 
the reason for failure? 

To my mind there is no question that in the very definite, 
very severe les{on.<; of the gall bladder — suppuration, gangrene, 
perforation, stone — ^where frequent or severe attacks of gall- 
stone colic take place, surgery is the only procedure to con- 
sider. \\fiiether, in the former group, one should operate 
during tlie acute stage, doing a cholecystectomy if possible, 
whether one should wait until that stage is over, confident 
that even if perforation does occur, the omentum xvill prevent 
■general peritoneal infection, still is a moot question. Graham, 
for example, “has not advised an operation on an 'acute 
gall bladder' for four years and except for the finding of an 
occasional pericholccystic abscess, which probably represents 
the perforation of an acutely inflamed grJl bladder, has seen 
only two cases of perforation causing general peritonitis.” 

Mentzer. on the other hand, says “perforations on the 
upper aspect of the gall bladder and those that are immedi- 
ately wailed oil' by the omentum may be operated upon later, 
but in the present state of our know-ledge w-e apparently 
cannot diagnose a case of perforation from a gangrene or 
acute empyema” . . . therefore he advises immediate oper- 
ation.* 

Most surgeons agree wnth the former view, perhaps a 
smaller but increasing number with the latter view-. When 
surgeons differ, what is a mere internist and diagnostician to 
believe anti to advise? Is it safer to operate or not operate 
immediately on these acute cases? Are they to be regarded 
as emergency or semi-emergency operations or as cases where 
it is wiser to wait until the acute process has subsided (and 
most of these cases I believe will subside), or is immediate 
operation indicated? 

1 feel quite sure that a few cases unquestionably need 
immediate surgery. T feel equally sure that for no reason 
that 1 have been able to determine, this group of cases is 
increasing; but how to determine this relatively small group, 
there is the rub! On the other hand, I believe that by a 
thorough analysis of each case, by having no fixed general 
rules, by regaiding each as an individual problem, by 
weighing all the factors — the general condition of the patient, 
the leucocyte, count, especially the differential count, the 
temperature chart, the examination of blood and urine, and 
intensive clinical study of the patient — usually one can 
(although not always) decide w-hether the acute aspects of 
the case arc subsiding or are becoming progressively worse. 

There is. of course, no question in my mind that in the 
progi'cssing group immediate operation is indicated. In the 
former group, I feel equally sure mortality is likely to be 
lowered by performing an interval operation after the 
fulminant acute inflammation has subsided. We must, 
however, not forget that the symptoms and signs in some of 
these cases occasionally may be so slight that gangrene and 
perforation may take place with very few local, and no very 
striking general, signs or symptoms. 

As to the prognosis in operations upon the gall bladder: 
oven in those ■with symptoms of severe infections, usually it is 
good; if patients weather successfully the immediate opera- 
tive and post-operative dangers, their subsequent condition 
usually is e.xcellent. It is rather a w ise rule to remember that 
in abdominal surgery the more severe the symptoms, the 
more definite the diagnosis and, the more obvious the surgical 
need, the better are the results obtained. 

In the chronic cases of cholecystitis, with or without stones, 
when the symptoms are not fulminating or acute, w-hen the 
attacks are not severe or frequent, what should be our atti- 
tude as regards treatment? Does surgical or non-smgical 
treatment olfer the better prognosis? Sliould xve accept the 
view of certain surgeons and say that every diseased gall 
bladder should be removed as early as possible because by so 
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doing n potenliol focus of infeclion will have been eliminated, 
the associated hepatitis and biliar\' tract infection usually 
. will yuicldy subside, it ivill minimize the possibility of 
secondary lesions — pancreatitis, dialicles, persistent func- 
tional dyspepsia— and the possibility of malignant degenera- 
tion will be reduced to a minimum? Or, should one say it is 
in just this group of cases in which operation should be post- 
poned indefinitely, if possible, because the dangers of wailing 
are outweighed by the possible or probalile post-operative 
sequelae? Viliat are these possible sequelae? Among them 
are post-operative adhesions, a common duct stone, possibly 
sometimes pushed down into tlic, common duct during the 
manipulation of operation, either of these often absolutely 
reproducing the original syndrome or producing a new syn- 
drome often as bad, such as periodic attacks of greater or 
lesser obstruction or periodic attacks of biliary tract infection 
or even persistent low grade biliarj' tract disease, causing 
syTnptoras sometimes more severe than the original picture. 
The fact remains that functional disturbances often remain 
after gall bladder removal and the.se have become so well 
established that they, not the underlying pathology, domi- 
nate the picture, or again one must appreciate the fundamental 
conception that certain of chronic “gall bladder’’ cases in 
reality present symptoms far more referable to diseased liver 
and biliary tract than to the gall bladder alone, the gall 
bladder playing but a minor role. Here, its removal, even 
with the compensatory biliary tract dilatation, often brings 
about no benefit but often real harm by the effect of post- 
operative adhesions. Perhaps even more imjiortant still, is 
the fact that from these patients wc have removed a crutch 
upon which we may have to lean heavily if the infection of 
liver and biliary tract does not subside. 

It is an argument in favor of cholecystostomy rather than 
cholecystectomy in certain of this group of cases, because, 
if the better drainage from cholecystostomy should not clear 
up the picture, the gall bladder later may he anastamosed to 
the stomach, thus providing a channel for free permanent 
drainage — a far wiser and safer procedure than is a long 
continued drainage through a densely tied-up common duct 
by means of ordinary catheter or a T-tube or by an attempt 
to establish a fistula and then transplant it into the stomach. 
Such operation is. to me, a very wise procedure to consider 
long before cholecystectomies are done when Uiere is marked 
evidence of hepatitis or of extensive infeclion of the rest of 
the biliary tree. Of course, I am sure that cholecystectomy 
is by far the best operation in the vast majority of cases. 
I am equally sure that it is the worst operation in that small 
group wJicro in addition to gall bladder disease there is 
evidence of extensive disease of liver and biliary tract as well. 

Quite frankly, these cases of chronic disease are not treated 
with especial success by medical measures and, personally, 
I shotdd feel far safer if first a cholecystostomy were done to 
see the effect of its long, free drainage or even if there was 
performed an immediate chloecystogastrostomy with the 
object of bringing about permanent drainage. 

I feel very strongly that in the case of chronic cholecystitis, 
unless the operative indication seems very definite, especially 
if the picture is blurred and the symptoms indefinite and 
where wc lay our diagnosis more on the altar of cholecystog- 
raphy than_ on that of symptomatology, and in cases where 
there is evidence that the symptoms are increased by an 
unstable ps^'che, it is wiser to postpone operation sometimes 
indefinitely, sometimes until we have proven definitely that 
all other measures are ineffective. 

- In this group of cases, what non-surgical measures can we 
offer? What is their chanpe of relieving the symptoms in 
whole or in part, in liringing about a clinical cure even if 
not an anatoinical cure, because of course no medical 
measures can dissolve galbtones, cause adhesions to disap- 
pear or make nc_w a mucous membrane or bladder wall which 
has been chronically thickened by disease? What are the 
imnciples goverm'ng the medical treatment of these cases? 
'Ml a 1 can it hope to do? Is it likely to be successful in a 


■ considerable proportion of the cases? Can it produce a 
clinical cure ’ in many cases? Can it relieve a number of 
patients so that they arc relatively well? Will it be so effec-- 
live that fever or jaundice or evidences of periodic, common 
duct obstruction or attacks of gallstone colic will not recur?- 
Or, if they do. will they be of so much less intensity and 
severity and at so much longer intervals that the patient will 
be satisfied? Will the underlying pathology be improved , or 
at least not be progressive? , 

iks I see it, our two main objects in medical treatment are: 
first, to minimize the chances of reinfection of the biliary 
tract, and second, to promote free biliary draunage, The 
fii^t goal sought is brought about by keeping mouth, teeth, 
/tonsils and sinuses in as perfect condition as possible; by 
'^avoiding in the diet mechanical, chemical or thermic irri- 
tants, highly seasoned foods, rich foods, excessively coarse 
foods and for. most patients, probably alcohol, so that the 
chance of gastritis and duodenitis is reduced to an irreducible , 
minimum; to avoid constipation or diarrhoea so that there 
is a minimal chance of infection from the colon. 

The weight of evidence certainly is in favor of the lower 
bowel playing a considerable infective role in these cases;- 
somc clinicians believe that rarely is there gall bladder in- 
fection without a preceding colitis.' In the majority of pa- 
tients, appropriate diet with large amounts of the softer 
fruits and greens, the elimination of astringent foods and; 
the installation of a regular habit is all that is necessary, • 
with, of course, the general hygienic measures so necessary 
to every bodily function — ^plenty of sleep, a normal amount 
of exercise, fresh air and play, and as much freedom from 
worry as is possible in this vale of tears. In many cases, this 
regime is all that is necessary, but in some patients, laxatives 
have to be used. Unquestionably it is true that in the vast 
majority of cases, recurrences of symptoms of biliary tract 
disease are duo to reinfection; therefore it is essential to 
minimize this possibility by every means at our command. 
There is, however, very little evidence that specific dis- 
infection of the gall bladder or biliary tract, as Hurst has 
suggested by the use of methenamine, is possible, for although 
the drug is eliminated in the bile, it is in such small amount 
and so much diluted as to make me feel that it cannot have 
any appreciable bactericidal effect. 

As to the second requisite in treatment, the promotion 
of free biliary drainage, we have many means at our command 
but none so good .as that method most physiologic of all, the 
utilization of the normal gall bladder emptying by the intake 
of food. Frequent feedings, a proper non-irritating diet, 
with large amounts of those substances especially effcctiye . 
in emptying the gall bladder, such as butter, cream, olive 
oil and especially egg yolk, these foods to be given in large 
amounts even if gallstones are present, for the evidence is 
distinctly against their playdng any definite role in gallstone 
formation. In my experience the only justification for their 
elimination from diets is when jaundice is present. This is 
the fundamental dietetic procedure. It is really quite re- 
markable how often olive oil, before meals or on. waking, or 
one or two raw eggs at night will bring about a rapid empty- ; 
ing of the gall bladder and often act as a gentle laxative , as 
well. We use these foods in the cholccystographic test; why 
be afraid of them in our treatment of disease? 

All the salines help — a morning dose of phosphate of soda, 
magnesium sulphate, the “Bourgot mix-ture,” ordinary table 
salt or lemon juice and soda, or perhaps better still a smaller - 
dose shortly before each of the three meals, given preferably , 
in hot water, often is singularly, effective. It is well to re- 
member that magnesium sulphate is not a specific, is not 
sacro slant, that all salines have the same effect to a greater 
or lesser degree. AIot one should not forget that magnesium , 
sulphate by mouth in capsules or in saturated solution, is 
just as effective a diol^ogue as when administered through 
that most unphysiologic of instruments, the duodenal tube. 
It may be good psychotherapy to use the tube in certain 
cases; it certainly is not indicated as a physical agent and I 
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. : for one prefer to give my suggestive treatment, if that seems 

. v.mecessary, by more rational, loss expensive and loss time- 
consuming methods. 

These are our two main methods of attach, and while, in 
certain cases, anlispasmbdics such as belladonna, or mild 
. sedatives such as luminal or the bromides, or hych-ochioric 
acid if the gastric acid is absent, may help; it is upon these 
two procedures that we must place our main reliance. 

How many cases can we help by these methods.^ Few, if 
■ any, of the fulminating or acute lesions, a fair proportion of 
cases with gallstone colic, a large number of cases of clmonic 
cholecystitis with or without stones.. How large a percentage 
of success in this large group? We cannot say, for practically 
it is impossible in the proportion of cases so treated to de- 
termine how many have been helped greatly, how many have 
been cured clinically or how many have been complete fail- 
; urcs. I have a feeling, however, that a very large proportion 
- of cases may be helped by such method of treatment out- 
lined if the patient is willing to follow the treatment in prin- 
ciple for a long period of time, perhaps even indefinitely. 
In my own practice I have a very large number of patients 
who have been comfortable and. symptom-free for long peri- 
ods of time by such procedures alone; even cases with dc- 
Tnonstrabie stones or with definite evidence from an X-ray 
xnew^ioint at least of considerable gall bladder pathology; 
cases in which there is no evidence of any progressive damage 
being done, to liver, biliary tract, gall bladder or pancreas 
by such an expectant therapy and vhcrc for long periods 
there have been no recurrences of acute or subacute infection, 
enlargement of the liver or of any other finding suggesting 
any damage to liver function. But to repeal, here as in any 
case of chronic disease elsewhere, the patients must follow 
certain general directions as regards diet and poi-sonal hy- 
giene if they hope to remain symptom-free. 

What is the percentage of cures of these cases which are 
treated surgically? Ask the surgeon and he will tell you from 
85% to even 90% or more. But this. 1 am sure, i-s far too 
high, for the surgeon is an incurable optimist; often it is im- 
possible for him to know of his failures, for when there are 
failures, the iiatients rarely return to the surgeon for ad\dce 
but go to an internist or to another surgeon. 

In our Clinic at the Johns Hopkins Hospital something 
more than cincH^uarter of our operated patients — subjects 
chosen with gn'at care as fit for surgery by a conference of 
surgeons and clinicians — come back to us complaining of the 
same symptoms or difi'erent. symptoms, but complaining! 
Dr. Howard* will report in complete detail the re.sulfs of the 
analyses of 81 cases in our private practice on whom I had 
advised surgeiw and where it was possible to find out e.xactly 
what the ultimate results of the operation were. On 63 of 
these cases cholecystectomy had been p(;rforined, on 13 
cholecystostomv, on one cholecystogaslrostoiny. on one 
cholcdochotomy, and on the remainder, the separation of 
adhesions. In 1, T had a cholecystectomy done following an 

• earlier cholecystoslomy. 

Our surgical mortality was -1.7%. a little higher than the 
,3.6% of Euslcrman’s series in 804 cases. Of our series, 59% 

• had complete cure, relative cure or relief froin the rlisagrce- 
able symptoms; but this leaves the rather striking figure of 
41 %, in which operat ive treat ment was unsuccessful — a figure 
sulficiently high to make us very careful in our decision in 
each individual as to whether surgical or non-surgical treat- 

' ment is the better procedure. 

I. for one, therefore, cannot feel that surgery should be 
indiscriminately advised for all cases of gall bladder patliol- 
ogy. It has a definite mortality; it has a considerable propor- 

i/tfra, tint? nf T/p* ./otirtmL 


tion of failures; it has many post-operative possibilities which 
may make the second state of the patient the same as, or even 
w’orse than, the first. 

■RECAPITULATION 

May I, at the risk of repetition, again stress my belief? 
It is tliat, while in those cases where the clinical picture is a 
severe one — a very clear cut one. one with very marked local 
or general sjTnptoms — surgerj" is the only safe reed upon 
wliich to lean. In the milder, less definite and more chronic 
type of case, it seems better, in view of our present knowledge, 
first to try the simpler and perhaps safer medical measures. 
Many cases so managed remain symptomatically cured if 
they arc willing to follow a certain regimen, and this, not an 
onerous one; some, and not a negligible portion, may later 
have to have recourse to surgery either because they get 
tired of such a regimen or because they do not get sufficient 
relief from it to make the physician feel that he is justified 
in continuing it. 

CONCLUSION 

In this paper I have tried to bring before you the results 
of my experience in this field, my credo, if you will, and to ask 
you to share with me certain beliefs that have, through many 
years, gradually crystallized in my mind and which have 
helped me in my attempt to attack this A-^ery difficult problem 
in the way that is best for patient and for doctor. 

I am sure that it is wrong to consider the gall bladder as a 
separate entity and not as a part of the entire biliary tree, 
although in a considerable proportion of cases, the major 
portion of the pathology is concentrated there and it is in this 
group of cases where surgical attack upon the gall bladder is 
likely to be most successful. I am convinced that, in analyz- 
ing the symptoms, we must determine how many are referable 
to the gall bladder itself, how many to liver, ducts and biliary 
tract, for on the results of such analysis, must rest our de- 
cision as to medical or surgical treatment; and, if the latter 
is decided upon, what is the best operative procedure? 

I am quite convinced that cholecystectomy is the opera- 
tion of choice in the vast majority of cases in which surgery 
is indicated, and, that in a good many of these cases, com- 
plete relief may be obtained by the removal of the gaU blad- 
der. I am equally convinced that where there is evidence of 
extensive liver and biliary tract infection as well, it is far 
Ariser, if surgery is to be done, to employ cholecystostomy, 
possibly followed later by cholecystectomy or cholecysto- 
gastroslomy. 

I hUA'c touched upon the physiological basis for medical 
and dietetic treatment and its simplicity and its success in a 
fair number of chronic cases if carried out conscientiously, 
but I have tried not to over-eraphasize its A^alue because sur- 
gery must be utilized in most of the severe and many of the 
milder cases. Finally (for after all Avhat is the value of treat- 
ment if diagnosis is not correct?). I have tried to preach the 
doctrine of thoroughness in reaching one’s final conclusions 
as to the underlying pathology; 1 liaA^e insisted upon the 
absolute necessity of a careful history of the case as Avell as 
the utilization of all the laboratory methods at our com- 
mand. I have pointed out the difficulties in diagnosis in this 
field because of the striking tendency of the gall bladder to 
mirror symptoms due to disease elsewhere and in turn to be 
the cause of referred symptoms. 

To me, this Avill abvays be a fascinating field, a field beset 
Avith many difficulties, a field in which often Ave must grope 
rather blindly for a AA'liile, but one aaIucIi I feel sure wfil be- 
come easier and easier of exploration if avc attack each indi- 
vidual case thoroughly and scientifically — AAuthout prejudice 
and Avithout bias — and if we try to learn as much, or more, 
from our failures than from our successes. 


LATE MANIFESTATIONS OF AMEBIASIS 

By 

ri. AV. MEXDELSON, M.D. . 

ALIfUQOEHQUE. NEW MEXICO 


T he recent cpitleraic of amebiasis emanating from Chi- 
cago, has resulted in numerous excellent articles on the 
affection. By now, the medical profeasion should be well- 
versed in the symptoms and the treatment of amebic dysen- 
tery per'sci 

It is reasonable to suppose that some of the acute instances 
M ill become chronic and that many infected persons mIU not 
develop dysentery symptoms.- It is this type of infection — 
the chronic dysentery case and the latent infection — which 
may, later on, develop complications of a serious nature. 
It is well that one consider briefly the late manifestations of 
amebiasis in order that be may be prepared to make a proper 
diagnosis and institute adequate treatment. 

The following classification of the clinical and pathological 
manifestations of amebic infection, in the order of their fre- 
quency, is derived of our ten years’ c.xpericncc in the tropics 
of tlie Far East. 

. I. T ypical amebic dysentery' 

(a) Acute 
(b) ■ Chronic 

ir. Extensive ulceration Mith massive bcmoirliage 
III. Liver abscess 

JV, Intestinal obstruction 
(a) Due to stricture 
(b) Due to tumor formation 

: Intestinal perforation 

, (a) Inlraperitoneal M’ilh peritonitis 

. ■ . (b) Extrapcriloneal M-ith fecal fistula 

VI. Pulmonary and other rare abscesses. 

, As stated above, typical acute arncbic dysentery has been 
dealt with at length in numerous arlicles both in the medi- 
cal and lay pre.ss. It might be stated that the country’s popu- 
lation is at the present time “dysentery conscious.” This 
sudden awakening to the seriousness of the infection on the 
parls of both physician and layanan M ill reveal many cases of 
chronic amebic dysentery that have been treated as non- 
parasitic “ulcerative colitis.” I have found this type of case, 
severe ulcerative, x’cry subject to massive liemorrhage. This 
complication, although immediately alaiming, is not so 
serious as Mould at first appear. On the other hand, con- 
tinuous loss of blood, although it may not be noticed by the 
patient, eventually leads to serious secondary anemia and 
loss of resistance. In the treatment of chronic dysentery M'ilb 
extensive ulceration, it is advisable, in addition to the specific 
treatment, to administer some preparation of calcium. The 
scientific administration of such drug materially assists in the 
healing of the ulcerations and the control of bleeding. Too 
often these patients are treated only for their amebic infection 
M'hile the general condition is neglected. 

Liver abscess is one of the most common and serious mani- 
festations of amebic infection especially in the Tropics. The 
relationship bctM'ccn liver abscess and amebic dysentery is 
very similar to that of tabes dorsalis and primary syphilis. 
In both .instanccs. the unfortunate patient may be quite 
innocent of the fact that he ever sufl'ered an infection, ’riiis, 
of course, is not absolute, but not infrequently the patient 
M'ith a liver abscess never has had dysentery ; m’c all have seen 
patients Milli tabes who have never been aware of the fact 
that they at one time were infected M'ith syphilis. 

The diagnosis of amebic abscess of the fiver is not diflicult 


once a tumor mass presents itself. When the patient reaches 
this stage of the disease, the treatment is of course surgical, 
combined with the usual medical therapy and general care. 
Our aim should hr to diagnose the condition before it has 
made such extensive progress. We should be sii.spicious M'hen. 
a patient complains of vague hepatic distress, slight elevation 
of temiierature. a degree of leukocytosis and the history of 
exposure jiarlicularly with special reference to the Chicago 
outbreak. These p'dtients should have the advantage of a 
thorough intestinal analysis, primarily for the detection of 
the cysts of endameba hystolylica. In some patients, it is pos- 
sible ' to abort an incipient fiver abscess, if the condition is 
diagnosed early and treated thoroughly. 

The surgical treatment of a fiver abscess does not end M’ith 
the discovery of the characteristic abscess material. Not 
infrequently these abscesses are multiple and may or may not 
communicale with each other. An attempt should be made 
to locate and drain them all. Before these patients are oper- 
ated upon they should be saturated M’ith sugar for several 
da\s during M'hieh time anli-amcbic medication should be 
pushed. 

liilexlinul ohxlrudian was less fre.juenlly obsci-ved by the 
author than Mas fiver abscess. Obstruction due to stricture,. 
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Figure 2 — Amebic abscess of the liver niptured into lung 
and draining through mouth. 


(Figure 4) incident to healing ulceration, is much more 
common than is obstruction due to tumor formation (Figure 
5). It has been my observation that patients sun’eriug from 
obstruction, due to stricture, usually give a Aery definite 
history of dysentery. Tliis, of course, is to be expected since 



Figure 5 — ^Amebic granuloma of cecum. 


their intestinal irdection has been active and not passive. 

The pathology in these cases can be fairly Avell anticipated 
AA'hen there is a history of dysentery and one finds amebae 
or their cysts in the stools. Othermse, the usual diagnosis 
is malignancy especially Avhen one deals vrith obstruction 
clue to tinnor formation. Amebic granuloma is not a frequent 
finding. The case illustrated (Figure 5) Avas a patient over 
fifty years old, Avho came to the hospital complaining of com- 
plete obstruction for more than a Aveek. The diagnosis was 
“malignancy.” The operative procedure prOA^d fatal and a 
tumor mass presented as shown by the Figure. Sections of the 
tumor revealed endameba hisblylica in the tissue; the stool, 
post-mortem, revealed cysts of the same protozoan. (Figures 
6 and 7 are microscopic sections of Figure 5.) 

Inlesdml perforation. We have not found such to be a 
common complication of amebic dysentery. Intraperiloneal 
perforation with peritonitis practicdly always is fatal. There 
is little to be said about diagnosis or treatment. The patient 
presents himself Avilh an “acute abdomen” and the operative 
lirocedure is an emergency one. The exhibition of anli- 
amobic medication combined with free surgical drainage are 
the only procedures one can carry forward. 

hlxtraperitoneal perforation accompanied' by fecal fistula 
(Figure 8), is a rare complication. This particular patient 
from Avhich our specimen Avas obtained insisted that he had 
never sunTered from dysentery. It is possible that lie con- 
trolled his tendency to dysentery by the large amounts of 
opium wliich he smoked. The defect in his colon is sIioato in 
Figure 9. Tlie tissues of the abdominal Avail immediately 



Figure 9 — Illustrating defect in boivel in extra-peritoneal perforation. 


surrounding the fistula were heavily infected Avitli amebae. 
They could be recovered from under the skin edges and from 
the muscles of the abdominal Avail. 

This tA^pe of case is treated best by side-traclung the in- 
testinal floAv through a colostomy and then instituting 
thorough anti-amebic medication. 

Pulmonary abscess is rare. One must bear in mind the fact 
that the lung may become infected via the hepatic A'^eins and 
not necessarily as an extension process from abscess of the 
liA'cr. In Figure 2 there is detailed an amebic abscess of the 
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Figure 8 — Intestinal perforation. 



Figure 6 — Amebic granuloma — low power. 


cover, if there is free bronchial drainage and anti-amebic 
iherapv is pushed. 

I have never observed brain and other abscess formation. 
With regards joint involvement, mentioned by some authors, 
I have not been able to diagnose an instance. I do not know 
of a case of articular amebiasis diagnosed in the Far East. 

In the medicinal therapy of amebiasis I do not believe 
we have vet found an agent which replaces emetine. Espe- 
cially does this apply to the initial period of management of 
dysentery-form sjuuptoms. I have found that emetine, com- 
bined n-ith one of the many newer anti-amebic, arsenic- or 
iodinc-rich preparations, offers the patient the best hope of 
rccoA'-ery. Of the arsenicals, personally the author favors 
yatren. 

It behooves every medical man to keep in mind the many 
complications of amebiasis and to insist on stool studies in 
every' suspicious case; and not one stool examination, but at 
least six specimens and many smears (unstained and stained) 
from each stool. No stool should be considered ameba-firee 
without negative cultures in addition to direct stool exami- 
nations. 


liver which had ruptured into the pleural cavity. Wffien 
examined, this patient was expectorating sputum laden with 
aniebae. Actually he was draining his own liver abscess 
through his mouth. The extent of bis lung involvement I 
could not determine since he recovered sufficiently to leave 
the hospital after free drainage and rather severe medication. 

The diagnosis of true pulmonary' abscess should not be 
difficult as a microscopic and cultural examination of the 
sputum reveals its natmre quickly. These patients should re- 



Figurc 4 — Stenosis of bowel incident to healing ulceration. 



Figure 7 — Amebic granuloma — high power, showing amebas , 
in the tissues. 





COMPLEMENT FIXATION TEST FOR AMEBIASIS* 

(PRELIMINARY REPORT) 

By 

EMIL WEISS, M.D, 
and 

LLOYD ARNOLD, M.D. 

CHICAGO. ILLINOIS 


T he recent experience with amebiasis in Illinois has 
raised many problems in the minds of public heiiltb 
authorities. One problem which has faced the State Depart- 
ment of Public Health has been a practical method of de- 
tecting infectious carriers of cases. Any control method 
■ necessitates a knowledge of the reserv'oir of the causative 
agent before practical means of preventing the spread of this 
parasite effectively can be instituted. Tlie repeated micro- 
scopic examinations of the stools of contacts, food handlers, 
etc., have not proved to be a practical procedure. There are 
few properly trained parasitologists; the method is slow, 
cumbersome and expensive when viewed from the standpoint 
of economical and practical public health laboratory pro- 
, cedures. 

The cidtural method of diagnosis offered a better procedure 
for practical public health purposes. But even this method 
requires, considerable technical assistance and a gi eat deal 
of special culture media. If repeated examinations are made 
upon the same subject, the laboratory methods become cum- 
bersome and expensive. The direct examinations of the 
feces for trophozoites and encysted forms are the metliods 
of choice for diagnosis in clinical work. 

We are reporting here a complement fixation reaction for 
amebiasis, which should be considered by public Health 
laboratories. The method could be of value in making sur- 
veys of a large number of food handlers to determine the 
relative complement fixing antibodies in the blood. Direct 
stool examination could then be carried out on a limited 
number of suspects. - 

• There are several complement fixation methods (Craigf®'^ 
and Heathman®), recommended for amebic dysentery. Most 
of them appear as special applications of certain Wassermann- 
like procedures, using amebic exiracts as antigens (Craig^' 
iVIenendez®, and Sherwood'®). The complement fixation test 
for amebic dysentery is not so sensitive as is the Wassermann 
test for syphilis. This is generally conceded to be true be- 
cause of the difficulties of preparing reliable antigens and also 
due to the small amount of antibodies in serum of amebiasis 
patients. Some forms of colitis without clinical sjTnptoms 
of amebic dysentery cause, in a certain percentage of cases, 
positive complement fixation (Craig®* ’). MTiether these 
returns represent obscure, undiagnosed cases of amebic 
dysentery or only non-specific positive reactions, remains for 
the time unsettled. 

The following procedure represents an attempt to increase 
the sensitiveness of the test by elimination of superfluous 
steps which complicate the procedm*e without contributing 
toward tlie reliability of the test. A few new steps have been 
introduced which increase the specificity of the reactions. 

THE TEST 

Apparatus and glassware. On account of uniformity of temperature, 
the water batli is preferred to the use of the incubator. Glassware such 
• . as pipettes and tubes are recommended thy same ns for any complement 
fexation test. The use of a shaking macliine, in order to insure a thor- 
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ough mixture of reagents, e.specially preceding the second incubation, 
is recommended. 

THE ANTIGEN . — /. Preparalion of the antigen. Tlie IS-bour 
growth from ten culture tubes of endameba hislolylica, using satisfactory 
culture media (Cleveland and Collier,”) is transferred to centrifuge 
tubes and centrifuged at high speed. The supernatant fluid then is 
removed, the sediment resuspended in normal saline and again centri- 
fuged. The procedure is repented until the supernatant fluid appears 
quite clear and colorless. The contents of tlie centrifuge tubes then are 
unifornily spread over a glass plate or a wide disli and dried overnight 
in an incubator at 37° C. The following day the residue is scraped o(l' 
with a knife and placed in a wide tube or flask and covered with .50 c.c. 
of absolute alcohol. The e.xtraction is carried on for 48 hours at 55° C. 
in a water-bath. The tube or flask containing the extract is concen- 
tnited by evaporation of the alcohol, until it assumes a distinctly yellow 
color. The evaporation then is interrupted and 0.1 c.c. of the extract 
removed from the tubes and diluted with 0.9 c.c. saline. If the addition 
of saline to the ex'tract causes sufficient opalescence the evaporation is 
discontinued; otherwise the evaporation is continued until the extract, 
when diluted with sah'ne shows distinct turbidity. The extract is then 
filtered and presen'cd in tightly stoppered bottles. Rubber stoppers 
are preferred. The extract is now ready for titration. 

II. Tilralion of the antigen. Twenty Wassermann tubes arc placed 
in two rows in a rack. Increasing amounts of the extract .05, .1, .2, .4, 
.6, .8 c.c. diluted 1:10 and .5. .6, .7, .8 c.c. dilutcd_l:5 are placed in the ten 
tubes of the front row, and the same amoxmts in the corresponding ten 
tubes of the back row. Normal salineds added to each tube to make up 
.8 c.c. Each tube of the front row receives 1 c.c. of an inactivated nega- 
tive serum and each tube of the back row receives _1 c.c. of a strong posi- 
tive (amebic) serum. Each tube of both rows receives 0.1 c.c. of a 50% 
complement. The tubes are shaken vigorously and placed in n water 
bath for Yi hour at 37° C. After the incubation 5 units of amboceptor 
in .5 c.c. saline and 0.1 c.c. of a 25% suspension of washed sheep blood 
cells arc added to each tube. The tubes arc again shaken vigorously 
and placed in a water bath for Y hour at 37° C. The results are then 
read._ The largest and smallest amount of the antigen giving complete 
inliibition with a positive serum and hemolysis with a normal serum is 
determined. The amount of antigen midway between the largest and 
smallest specific dose is then selected as the antigenic dose. (See Table I.) 


Table I. 

Tilralion of Ihe Anligen. 


Tubes 

Antigen 

inaclivated 
Normal Scrum 

Saline hr. at 

(.85^^-) 55® C.) 

50% f 

Com- ! 
ple- 
mcnl 1 

1 

1st 

Id- 

enbn- 

tion 

5 Units 
Ambo- 
ceptor 

25% i 
Sheep 1 
Red 1 
Blood 
Cells i 

2nd 

In- 

cuba- 

tion 

1 

.05 c.c. 1:10 

.75 c.c. Normal 1 c.c. 

.1 ac. 


.5 c.c. 

.1 C.C. f 


2 

.1 

C.C. 1:10 

.7 c,c. Normal 1 c.c. 

.1 c.c. 

i: 

.5 c.c. 

.1 c.c. j 

u 

3 


c.c. 1:10 

.6 c.c. Normal X c.c. 

.1 c.c. 


.5 c.c. 

.1 C-O. i 


4 

.1 

c.c. 1:10 

.4 c.c. Normal 1 c.c. 

.1 c.c. 


.,*> c.c. 

1 c.c. ! 


5 

.6 

c.c, 1:10 

.2 c.c. Normal 1 c.c. 

.1 c.c. 


c.c. 

.i C.C. I 

y 

6 

.8 

c.c. 1:10 

0 c.c. Normal 1 c.c. 

.1 c.c. 


.5 c.c. 

.1 .-.C 1 

■J 

7 

.5 

C.C. 1:5 

-3 c.c. Normal 1 c.c. 

.1 c.c. 


.'y c.c. 

.1 C.c. ' 

i 

8 

.6 

c.c. 1:5 

.2 c.c. Normal 1 c.c. 

.1 C.C. 

■f 

.5 c.c. 

.1 c.c. 

*T X 

9 

,7 

c.c. 1 :3 

.1 C.C. Normal 1 c.c. 

.1 c.c. 

1 ' 

.5 c.c. 

.1 c c. 

— ? 

10 

.8 

c.c. 1:5 

0 c.c. Normal 1 c.c. 

.1 c.c. 


.5 c.c. 

.] c.c. 

•-E 

11 

.05 c.c. 1:10 

.75 c.c. Amoebic 1 c.c. 

.1 c.c. 


.5 c.c. 

.1 C.c. 


12 

.1 

c.c. 1:10 

.7 c.c. Amoebic 1 c.c. 

.1 c.c. 

7 ; — 

.5 c.c. 

.1 c.c. 

eC n 

13 

n 

c.c. 1:10 

.6 c.c. Amoebic 1 c.c. 

.1 c.c. 


.3 c.c. 

.1 c.c. 

i- 

It 

.4 

C.O. 1:10 

.4 c.c. Amoebic 1 c.c. 

.1 c.c. 

“E 

.5 c.c. 

.1 c.c. 

*r 

15 

,6 

C.C. 1:10 

c.c. Amoebic 1 c.c. 

.1 c.c. 

1 

,5 c.c. 

.1 c.c. 

1 

16 

.8 

c.c. 1:10 

0 c.c. .\moebic 1 c.c. 

.1 c.c. 

>» 

.5 c.c. 

.1 c.c. 


. 

.5 

C.C. 1:5 

.3 c.c. Amoebic 1 c.c. 

.1 c.c. 

u 

,.5 C.C. 

.1 c.c. 


18 

.6 

c.c. 1 :5 

.2 c.c. Amoebic 1 c.c. 

-1 c.c. 


.5 c.c. 

.1 c.c. 


19 


C.C.' 1:5 

.1 c.c. Amoebic I c.c. 

-I c.c. 

.1 

.5 C.C., 

.l.c.c. 


20 

.8 

c.c. 1:3 

0 c.c Amoebic 1 c.c. 

.1 C.C.. 


i .5 C.C. 

.1 c.c. 
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The palienVs ^erum. Thu sera are inacli\ al«l for }4 hour at ao C. 
Fresh sera ironiediately ore inaclivnied after separation from the blood 
dot, and then preserved in the iceJiox- until used. A im.xture of several 
normal sera should be used os a negative rpntrol. In the ah'Wee of 
strong iwsitive sera, immune serum (rabbitj should be us«l. Ihe 
iniraune f^onini w prepared hy intravenously inoculating rabbits twice 
iveeklv •Hilb saline ivnshings of oincha cultures in increasing ninounis. 
Six inoculations usually sunice nnd the rabbits are filed tiro weeks after 
iJie Inst inoculation. Smiillist dilutions of the immune .scriini .still giving 
strong po^dtive react Joiis should be used in the absence or strong posiltie 

liu/uan sera. . , . . • r i 

The complement. A mixture of sera of several gume.a pigs is preferred 
to tiie live of the scrum of a .single guinea pig. Otherwise (he same rules 
apnlv !iv gcncrollv iiructiced in the \A'usscrinnnn test. Oiie-lcnth of a 
ciihic centimeter of a r>0% dilution of complement is used instead of a 
.3 C.C. of a 10% dilution in order to allow a greater relative volume for 

otlier rencwiLs. . . • r . i 

rted hlood cells. Sheep cells were selected in preference to human 
blood cells, tbf former being more available,in most of the laboratories 
where \\ asserinimn tests are performed. The preparation of the blood 
cells for the htst othenvise is the same as in any other complement 
iixntion test. One tentb of n cubic centimeter of a 25% suspension of 
red hlood cells is used iirstead of .5 c.c. of a 3% suspension in order to 
allow more space for other reagents. 

Sheep hlood hemolysin (amboccplorh Amboceptor is prepared in the 
^.^lue manner os that used in the Wassermarm test. The amlioceplor is 
titrated against fixed amount.s of complement. Incre.asing dilutions of 
the Iiiidioi eptor are prepared nnd .5 c.c. of each dilution is placed in a 
serir..,of ten tubes. To cacli tube 1.3 c.e. saline and .1 c.c. of 50% com- 
picmenlnre added. The tubes are shaken and placed in a water-bath for 
’ ;2 hour at 37° C. After the ineub.at!on .5 c.c. of saline and .1 c.e. of a 
25' t susjiension of slu-ep cells are added to each tube. The tubes then 
.are .shukim and placed for a second J^hour incubation in the water-bath 
at 37° The highest dilulion of the amboceptor causing complete hemo- 
lysis is culled one unit, rive units of the amboceptor are u^d for the 
antigen titration and the main test. The double incubation in the 
unilioeeptor tilralion is intended to expose the complement to the 
incubator temperature for the same length of time as in the antigen 
titration nnd the main test. Tlic nmlioceptor should lie titrated each 
time the coinplcmcnt fixation test is performed. (See Tables II nnd III.) 


Table II. 

Preparations of Amboceptor Dilutions*. 


1 Tu1r*s 

Amboceptor 

Saline 

Atnotint 

Dilution 



of amltoccptor 

• Hnlinc mixture 

* 1 
i 

.5 c.c. lilOO 

2.0 c.c. 

2.3 c.c. 

1:50Q 

2 

2.0 c.c. 1:300 

2.0 c.c. 

4.0 c.c. 

1:1000 

'A 

}.0c.a 1:1000 

3.0 c.c. 

2.0 c.c. 

1:2000 

i 

.5 c.c. 1:300 

1.0 c.c. 

1.5 c.c. 

i:nooo 

5 

.3 c.c. 1:2000 

.5 C.c. 

1,0 c.c. 

l;t000 

6 

.1 c.c. 1 :1000 

.4 c.c. 

.3 c.c. 

1:5000 

7 

,1 c.c. 1:1000 

.5 c.c. 

.6 c.c. 

1 :6000 

a 

.1 c.c, 1:1000 

.6 c.c. 

.T c.c. 

1:7000 

0 

.1 c.c. 1:1000 

.7 c.c. 

.0 c.c. 

1 :B000 

10 

A c.c. 1:1000 

.0 C.c, 

.9 c.c. 

1:9000 


’'‘Additional diluiioan of ainboceptof caa be prepared, it necessary. 


Table III. 

Amboceptor Titration*. 


i 

Tultcs 



Amlxiccptor 

Stiline 

50% 

Comjilft- 

ment 

lat 

Incu- 

bation 

Saline 

23% 

SlUKip 

Hcd 

BlooU 

Oils 

2nd 

Incu- 

bation 

i- 

.5 c.c. 1:300 

1.3 c.c. 

.1 C.C. 

ft 

.3 c.c. 

.1 C.C. 

r u' 

2 

.5 c.c. 1:1000 

1.3 C.C. 

,1 C.C. 

“s § 

.3 c.c. 

.1 c.c. 


1 

.5 C.C. 1:2000 

1.3 c.c. 

,1 c.c. 


.5 c.c. 

.1 c.c. 


1 ‘ 

.5 c.c. 1 :3000 

1.3 c.c. 

.1 c.c. 

Sc: 
c . 

.5 c.c. 

.1 c.c. 

I": 

! 

C.O. I:.I000 

1.3 c.c. 

.1 c.c. 

- r- 

.5 c.c. 

.1 c.c. 

£ 

i fi 

.3 c.c. 1:5000 

1.3 c.c. 

,l c.c. 


.5 c.c. 

.1 c.c 

-U 

7 

S) C.C, 1:6000 

1.3 c.c. 

.1 c.c. 


.5 c.c. 

.1 C.C.- 

2 

' 8 

.5 c.c. 1:7000 

XJ3 c.c. 

.1 c.c. 


-5 c.c. 

.1 c.c. 


.9 

.5 C.C. 1:8000 

1.3 c.c. 

.1 c.c. 

c J ~ 

.5 c.c. 

-1 c.c. 

s 5 

10 

.5 c.c. 1:9000 

1.3 c.c. 

.1 c.c. 

% 

.5 C.C, 

.1 C-C. 
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■ THE ‘ MAIN TJi:.ST. R.acks with two rows of lubes are used. The 
lubes of the first row receive the titrated amount of antigen, while the 
lubes of the second row receive saline instead of antigen and serve as 
scrum controls. Each tube of the first and second row receives 1 c.c. 
of the re.speclivc sermn. The last tube in the first row receives, instead 
of 1 C.C. serum, an equivalent amount of saline; this tube serves as anti- 
gen control. All tubes then receive saline to make uji 1,8 c.c. and then .1 
c.c. of 30% complement is added to each tube. The tubes are then 
vigorously shaken and placed in the water-bath for hour at ,37° C. 
After the incubation five units of amboceptor in .5 c.c. saline nnd .1 c.c. 
of a 25% suspension of sheep red blood cells arc added to each tube. 
The lubes are again vigorously shaken and placed in the water-bath 
for hour at 37° C. The results are then recorded. (See Table IV). 


Table IV. 
77ie Main Test. 


Tulicjt 

' 

Ajjlijfjrn 

Normal 

Saline 

Inacti- 
vated 
St'riiin 
(H br. at 
55® G.) 

50% 

Comple- 

ment 

1st 

fneu- 

bation 

5 Units 

AmlfO- 

ceplor 

23% 

Sheep 

lied 

Blootl 

Cells 

2nd 

Incu- 

bation 


Tilralcd 

Ufiimint 

q-S. 

.H c.c. 

Utiknowii 

1 c.c. 

.1 c.c. 

V, , 

-3 c.c. 

.1 C.C. 


2 

0 


** 


««- 

•• 


is| 

.3 

Titrjiti'fl 

iiniouitl 


Normal 

1 c.c. 



.. 

“ 


1 

0 







“ D s 


Tilrnlcd 

ninount 

1 Amoebic 
! lc,c, 

“ 

S: S ^ 



c • 

t£S b 

6 

a 

.. j 



“ 

«( 


• 

Tilruted 

aiuount 

q.s. 

1.8 c.c. 

<) 

" 
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CONTItOLS. 1. Scrum-controls. Each scrum including the positive 
and negative control should have a serum control. All serum controls 
should give iicmolysis. 2. Antigen control. This control should show 
licinolysis:,inbil)ilion of hcmolvsis would indicate too large an amount 
of antigen used in the test. .5. Positive control. Should nlwavs show 
complete inhibition of hemolysis. ■4. Negative control. Should show 
hemolysis. (See Table IV.) 

HEADING OF BESLT-TS. After the second incubation, the con- 
trols are examined before tlie unknowns. In the latter,- the tubes 
showing the same turbidity as before the second incubation are inter- 
preted a.s strongly positive (-(- + + -h), tubes slightly less turbid are 
read as positive (-h A -f ), nnd lubes showing onlv slight turbidity are 
called wcaklj- positive (-f -i- or -f ) respectively. Tubes perfectly trans- 
parent are mlcrprcled as negative. The test is repeated wilh sera 
showing doubtful reactioas. 

RESULTS 

Tables A' and VI give a summary of our results in amebi- 
asis in man. Eight cases of acute and 19 cases of chronic 
amebiasis, as well as 61 carriers, -were studied. Blood samples 
Avere obtained and the results Avcrc later compared AA'ith the 


Table V. 

Summary of Observations Upon Patients. 




Four 

Plus 

Three 

Plus 

Two nnd 
one Plus 

Ne^ra- 
tive ' 

Total 

Acute 

Amebiasis 

Number 

Cases 

3 

1 

2 

2 

8 

Number 

Fcc^ 

PosiUve 

3 

1 

2 

1 

7 ' 

Chronic^ 

Amebiasis 

Number 

Coses 

12 

1 

2 

4 

19 

Numlier 

Fcccs 

Positive 

12 

1 

1 

n 

- 

16 

Amebic 

Carriers 

Number 

Cases 

21 

15 

6 

14 

61. 

Number 

Feces 

Positive 

21 ^ 

15 

■* 

0 

40 

Wossemuinn piMiiive 

Sera (Syphilis) 

5 

1 

3 

218 

227 • 

Other cliscas<si 

(Was-nermnnn n«*pative) 


2 

1 

326 

329 
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feces findings and the type and duration of treatment!. The 
results of treatment on our small series show tliat the stool 
becomes negative before the complement-fixing antibodies 
disappear from the sera. The discrepancies between the 
feces examinations for parasites and the serological blood 
tests are found in the weakly positive group who have been 
treated and who are becoming feces negative. 


Table VI. 

Resume of Results of Complemeni Fixation and Feces Exam- 
ination for Amebiasis. 


f 

Complement Uxalion antn>odie.< in jicra 

Foccs Positive 

Feces Negative 

Stronjrly i>osilive. four plus and throe 
plu< 

53 

none 

Weakly positive two pins and one plus 

7 

3 

Nejrativo 

3 

17 


DISCUSSION 

Babbits were immunized by intravenous injections of saline 
suspensions of E. histolytica obtained from cultures. The 
complement fixing antibodies ar e not produced in high con- 
centration even when large amounts of antigen were repeat- 
edly introduced by the intravenous route. This led us to 
conclude that the use of the standard 0.1 c.c. of sera for com- 
plement fixation would not be practical. We then adjusted 
our set-up so as to have 1.0 c.c. of sera and concentrated the 
other reagents. The system remains otherwise the same; the 
patients sera make up 40% of the volume of the tube. The 
complement used is a 50% concentration; the sheep cells 
ai‘e in a 25% suspension, both to reduce volume and allow 
more space for the sera which is usually very low in comple- 
ment fixing antibodies. The preparation of the antigen is 
based upon sound principles of serological e.x|3eriences in 
the Wassennann tests. The lipoids are e\i.ractcd and the 
alcoholic solution concentrated by evaporation to the de- 
sired concentration. While the material in this paper was 
in process of being analyzed and recorded, we have found 
that the lipoidal antigen described above can be used to pro- 
duce rabbit antisera. This antigen is less toxic and equally 
antigenic as whole cultures of the E. histolytica. 

The greatest deviation from other complement fixation 
tests in this procedure is the use of laige amounts of patients' 
serum. (1 c.c. of the total volume of 2.5 c.c. = 40%). The risk 
of nonspecific reactions can be fully avoided by the use of 
proper controls. The advantage and the increased sensi- 


tiveness of this arrangement is self-evident. Another advan- 
tage introduced in this test is the preparation and til ration 
of antigens. Fewer cultures aie required, the time of ex- 
traction is shortened by extracting the lipoids at higher 
temperature; the finished antigen can be further adjusted 
by evaporation or dilution Avith absolute alcohol. The triple 
titration of antigens for antigenic, inhibitory and hemolytic 
properties is reduced to a single titration. This titration 
includes the antigenic and inhibitory properties of the ex- 
tract but not the hemolji:ic properties. All alcoholic antigens 
constantly possess hemolytic properties in amounts larger 
than do those which cause inhibition of hemolysis. Once the 
inhibitory amounts of an antigen are determined, it is 
evident, that the hemolj'tic amounts of the antigen will be 
larger than those found to be inhibitory. Therefore a special 
titration of an antigen for hemolytic properties has only 
theoretical interest, but no practical value. 

We do not desire, in this brief preliminary communication, 
to discuss the question of the use of a mammdian organ 
lipoid e.vtract possessing broad protozoan antigenic properties 
for the Wassennann and Kahn tests. We arc offering this 
report at this time because our technic can be repeated in 
any serological laboratory and can serve as a rapid, practical 
and inexpensive method of separating those individuals with 
complement fixing antibodies in their blood and these can 
then be further examined by any desired procedure. The 
antigenic properties of lipoids of various protozoa, bacteria 
and fungi are being investigaged in this laboratory. 

SUMM.ARY 

.A complement fixation test for endmieba hisiolyilca has 
been devised which offers the foUoudng advantages: 

1. Increased sensitiveness, due to the use of larger 
amounts of patients' serum. 

2. simplified preparation and titration of the antigens. 

3. A more adequate titration of the amboceptor. 
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LAMBLIASIS SIMULATING CHOLELITHIASIS* 

REPORT OF TWO INSTANCES 

With Review of Pertinent Facts Relative to the Clinical and 
Pathological Significance of Lamblia in the 
Biliary Tract and in the Bowel 

fiv / 

MEYER GOLOB, M.D. 

NEW YOnK cm'. NEW YOniv 


T he incidence of Lamblia (Giardia) infestation of the 
upper intestinal tract has been noted increasingly since 
the World War. In a number of instances the par asites have 
been found in the duodenum and the gallbladder. In this 
location, it is claimed that they are capable of causing an 
inflammatory reaction in the mucosa. 

The two instances here reported are of unusual interest 

*From the Gnstro-intcstinal Pcpartmonl of the New York Homeopathic Meilical 
College mid Flower Hospital. 

Submitted for Publication. March 26, 1931. 


because the Lamblia infestation was associated with a 
sx'mp tom-complex closely resembling that of cholelithiasis. 
The irrotozoic association was established by detecting 
Lamblia (Giardia) in the biliary aspirates. The first instance 
is of further interest by reason of the fact that neo-arspheua- 
mine therapy provoked an arsenical dermatitis. 

Case 1. — Mrs. L. G., ago 37, uiarrietl 15 years, tiullipara, was referred 
by Dr. Arnold Sturindorf, May 1931. Her sterility had been ascribed 
to a sharply anteflexcd ulenis. Previous personal history was negative 
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, -J <• , For (he Dast twelve vears of the persistent non-visualization of the gallbladder at this and previ- 

Sad 'S.tnSin^ rfa^alT^ ' 

FOHiethmir whirij iieccfvsUiiles holding that region with my unnat 
pre5umal>ly for relief. 


The folfowing were the cardinal features of tlu; 5ympio/n- 

etoloQY one vear after the onset of the first attach in May, 19di. A chni- 
col picture' clcscriplive of the gatldiladderKlyBpepsm syndrome was 
evidenced In' nocturnal occurrence of hdiary colic attars with 
characteristic radiation of pain» which attacks required Iiyponcrmntic 
injection of morphine. The patient had twice been investigated r^nl- 
geriologicallv in two of the largest medical chmes m I^ew lo^ Lily. 
Cliolec>*slography repeatedly failed to visualize tiiCMSCu^ Snrgi^l 
intervention was urgently advised at hotli institutions, ruxeept for 
fatigability, tlicre were no sjinptoms referable to cardiovascular, renal, 
pulmonary or endocrine systems. 

The. physical findings csscntiully were negative except for loss of 
thirtv-ilvc' pounds of weight since May, 1930. Neurological rectal 
digital and chest fluoroscopic examinations were negative. Hoent- 
gcnologic investigation of the gastroenteric tract showed no abnormality 
other than a persistent shallow defect or drawing in of the outer aspect 
of the duodenal bulb and a markedly i^iastic proximal colon. The ap- 
pendix was not visualized. Doctor kanlor’s findings were identical 
with mine. . . . , „ > . • . 

Cholecyslognifihy failed to visualize the gall bladder. No shadows of 
cither hard or soft stones were seen. 

Gastric analysis revealed normal acid figures. 

Frees were negative for o\ ii and parasites. J^niblia, encysted or free, 
were not detected. 

A.t this stage of the study, a diagnosis of chokliihiasis was based upon 
(!) the clinical history, (2) secondary evidenee of gall-tract di.scasc 
(persistent drawing in of the duodenal bulb) and tSt direct evidence in 
{lie non-visualization of the gall bladder roentgcnologieally. 

Diagnostic hiliary drainage showed no eelhilnr evidence suggestive of 
gall bladder nalbology but the syplionatcs contained numerous actively 
motile (Ingcllato protozoa in strands of mucus, identified as iMmhlia 
inleslinaHs. No definite sequence of biliary fraction.s was oblained in 
the, first biliary drainage. Two days later drainage was again resorted 
to. The niocro-iiiicroseopic findings were essentially ns in the first drain- 
age with iMmbliae swarming each field of study. These findings were 
confirmed by Doctor J. L. Kantor. 

It was our impression that the reason for Xailurc of gall bladder 
visualization on live occasions at that, lime, May 1931, might be 
ascribed to the cystic-duel catarrh broiigbl about by the iMtnbliasis. 
Fnl globules were .seen in a.spirntcs in response to MgSOi instillation. 
The protozoa probably bad ascended via the common duct, to the gall 
bladder. Hiliary drainage thus proved its value, diagnostically, by re- 
vealing jMmblia infestation in tin instance which otbenvise would nave 
been liilicled cholclilluasis. , 

Differential leucocyte count revealed no cosinophilia. 

Therapciilically, arspbenamine seemed to bo indicated, since it has 
liecn claimed tbol the drug has a 8|iecific nelion against iMmblia; also 
because it improves the j;cneral condition. The first injection of 0.3 Gm. 
neo.'irsnbenamino was given witlioiit toxic reaction. Several days after- 
ward biliary drainage disclosed no parasites. Tiic patient appeared 
much improved and free from symptoms. The second injection, 0.6 
Gm. of the drug, was given with no immediate loxic reaction. On the 
third day following the second injection, the patient's attending physi- 
cian, Dr. Ben Arbor, New York, reported that witliin 72 hours following 
the injection “the patient developed a generalized maeulo-papulnr 
eruption wliich appeared first on tlic face and then spread to the rest of 
tile lH)dy. Assoanted with it were edema of the face, intense licadiiclic 
and dizziness; temperature 101° by mouth. The itching was intense, 
relieved to a degree by tlie usual treatment. A urinalysis done on the 
first day of tlio eruption c.xhibited a Irnee of albumin. The same day 
,«odiimi tiiiosulplmte was administered with some improvement of symp- 
toms. This was repeated for the two days following with disappearance 
of rash and other symptoms.” 

February 1.1, 1932. Patient had an attack of epigastric distress, which 
In.sled for a few hours and developed into a clinical picture of biliary 
colic. However, it re.sponded to simple treatment. 

July, 1932. Patient looked well, had gained weight, and bud no 
dyspeptic ultoeks. Cholecystography at tliis time failed to visualize 
tlio gall bladder. 

February 23, 1933. Patient still gaining weight, was almost svmpfom- 
free; liowever. she. was conscious of “soraelhing” in the riglit upper 
quadrimt. Biliary drainage was not successful; fluoroscopy showed the 
lube looped and il,s distal end to the left side of the spinal column. 

, March 27, 1933. Patient given 1/100 grain of atropine sulphate sub- 
cutaneously _nnd_ intubated. Fasting residuum revealed nothing ab- 
normal. “A,” “B” and “C” bile fraction.s were obtained at this session. 
Hie aspirated floceulcs on microscopic search revealed no iMmhliae or 
cellular evidenee of chronic cliolccystitis. The amount of “B” bile 
?^P'.™led was 2!! c.c. No “B” bile was recovered in response to MgSOj 


fnslillalions. Occult blood wos found positive in several specimens. 
Note: The negnlivc niicroseopic findings for rftber Lamhlia or cl 


cbolc- 


cyslitis and dclleient amount of “B" bile aspirated offer suggestive 
evidence that the capacity of the gallbladder, bad become les.sencd, pos- 
sibly liecause of ii tJiickencd gallbladder wall. ' 

.March 30. 1933. Cbplecystogrnpby failed to visualize the gallbladder. 

Cliolecystogriipby repeated. Dr. J. C. Howard re- 
portcu; No radiographic evidence of calculus was observed. In vi 


re- 

iew 


gallbladder.’ , 

At the present time the patient relatively is free from symptoms, but 
experiences a sense of "weight and annoyance” under the right sub- 
costal arch. 

DISCUSSION OF CASE 1. This patient was referred to me 
to confirm a diagnosis of gall-tract disease. The outstanding 
clinical features supported by radiographic studies supported 
the clinical opinion. A routine biliary drainage disclosed 
Lambliac. 

The following are pertinent questions; 

Does non-visualization of the gallbladder imply primary 
pathology of the gallbladder, complete atrophy of tins 
viscus, congenital absence, or failure of the dye for some 
reason to enter the gallbladder? 

Can the symptomatology of cholelithiasis be ascribed to . 
Lambliasis, or is the protozoic infestation a concomitant oc- 
currence with calculi? 

\Miat damage is done by the Lamblia? 

Briefly, the conditions which prevent dye excretion or ex- 
clude the dyc-ladcn bile from the gallbladder are diseases of 
the liver and occlusion of the intra-hepatic duct system, the 
cystic or common ducts. Non-visualization from obstructive 
causes, except for cystic duct occlusion, are for want of evi- 
dence precluded from our discussion. Any disease of the liver ' 
would necessarily be very extensive to cause failure of dye 
excretion. 

Opposed to such explanation in our patient are the mode 
of onset of symptoms and the duration for three years without 
frank icterus due to common duct obstruction. 

Kinking of the cystic duct lacks operative confirmation, 
as also docs the rare anomaly, congenital absence of the gall- 
bladder. With respect to the latter, attention is called to the , 
fact that at biliary drainage normal bile fraction sequences 
were obtained. 

Non-visualization of the gallbladder in subacute appendi- 
citis has been reported. Roentgcnologieally, the appendix 
in the present case was not visualized; there had been ho 
clinical evidences of appendix disease and on examination 
there was no appendix region tenderness. One may advance 
the opinion that cystic duct catarrh dependent upon actively 
motile Lambliae might have obstructed the cystic duct 
sufficiently to prevent dye entering, and thus visualization 
of the gallbladder. Such cystic duct obstruction, occurring 
at interx'als, would account for colicky pains. 

Case 2. — Mrs. B. M., age 37, rnullipara, c-xhibited intense jaundice. 
Preceding Uie icterus, she bad suffered three days from fever and 
generalized muscular pains. 

Physical eiaminalion was negative except for generalized intense 
icteru.s of skin and mucosae. The stools were clay colored, and the 
urine was very dark. 

The urine was sliglitly positive for urobilinogen in 1 to 20 dilution. 
The icterio index was 100. The Van den Bcrgh lest on May 26 gave an 
immediate direct reaction. 

Two routine attempts at biliarj' drainage, at three-day interval, 
failed although fluoroscopc showed that the lube wos in proper position. 

_ Following a subcutaneous injection of atropine sulphate, grain 1/100, 
light colored bile with fine flocculation later xvas obtained by the gravity 
duodenal tube syphonage. On microscopic examination this material 
revealed immense bile globules in association xvitli mucus shreds. The 
appearance was similar to Lyon’s description of aspirates in cystic 
duct catarrh — “an oleogenous material which melts out into globules, 
pools and lakes.” This is due to the fatty ester of cholesterol. These 
droplets appeared as translucent, gray, neutral fat globules. ’They were 
unlike the brilliant chrome-yellow of healthy bile. 

At this stage the icteric index was reduced from 100 to 73, the Van 
den Bcrgli reaction was changed from a direct immediate to a bipbasic, 
and urobilinogen xvas positive in 1:30 dilution instead of 1:20. 

A V’eek later, inicroscopje examination of the bile aspirates, revealed 
actively motile protozoa identified as [Mmhliae. Neither parasites nor. 
ova were found in llie feces. The feces were brown in color and positive 
for urobilin. Differential leucocyte count disclosed no cosinophilia. 

In about fivc_ weeks c^-sls of Lamhlia inleslinalis were found in the 
stools. The patient at this lime was free of all symptoms; there was no 
trace of jaundice. On cholecystography (Graham method) there was 
very' faint visualization of the gallbladder willi evidence of perichole- 
cyslic adhesions. . 

COMMENT ON CASE 2. The salient features were; 

{!) Clinical jaundice, (2) characteristic behavior of the 
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yan den Bergh reaction from direct to biphasic and to in- 
direct as the icterus receded, (3) presence of Lamblia inies- 
iinalis ip tlie biliary aspirate on two occasions, (4) character- 
istic microscopic picture of oleogenous droplets in biliary 
aspirate (cystic duct catarrh) and (5) presence of Lamhliae 
in the feces. 

Because of the jaundice, neo-arsphenamine injection was 
contraindicated. Even when the jaundice disappeared, it 
was felt that arsenicals still were contraindicated because of 
• the possibility of residual percnchymatous hepatitis. Also 
because of this reason , the Graham test was resorted to only 
after all traces of jaundice had vanished. 

only treatment wliich proved efficacious was biliary 
drainage for three hours at each period followed by trans- 
duodenal lavage with 240 c.c. of normal salt solution. There 
was a quick, favorable, clinical response to this therapy sup- 
plemented by bed-rest, -diet and symptomatic management. 

GENERAL DISCUSSION OF LAMBLIASIS PARTICUIARLY OF 
THE BILIARY TRACT, AND RESUME OF LITER,\TURE. 

Nomenclaliire. This flagellate was first known as Lamblia 
infesiinalis in honor of Lamble, later Giardia inlesdualis. 



Giardia inleslinalis. (Lamblia). 

.4 and D, trophozoites ns seen from lateral and anterior view. 
C, D and E. cysts in different stages of development. Drawings of 
specimen stained by iron-liaemaloxylon. x 2000. (Lynch). 

Morphology. Living Giardia is a pear-shaped or tennis- 
racket shaped flagellate protozoan with a ciiplike depression 
or “hold fast” near the anterior extremity by which it at- 
taches itself to the intestinal mucosa. It has eight flagella, 
arranged in pairs, three at the edge of the cuplike depression, 
one pair at the posterior extremity of the parasite. In the 
biliary' syphonates. tlrey are found in the strands of mucus. 
They are not bile stained. As Smithies slated years ago, the 
writer emphasizes that iMgS 04 is the ideal sthnulant for. 
diagnostic biliary “drainage” when parasites are suspected 
in tire upper small bowel. Atagnesium sulphate ihay cause 
detachnient of the parasite from the, mucosa, and enables 
its easy rccogrrition in aspirated material. 

The motility of Laniblia may be compared to that of 
spermatazoa ; exaniined rvhen freshly obtained and studied 
bn a warm stage. Stool rccogrrition is difficult unless the 
feces are fluid and examined promptly on a warm stage 


or Iranging-drop preparation. Zahorsky^ stresses the use- 
lessness of sending the stool to the laboratory as a delay of 
only half an hour may result in loss of motility. 

On the otlier hand the tenacity of the parasite may be 
appreciated by the fact that, although our patient used 
catharsis from the inception of her symptoms, the parasite 
thrived in its natural habitat unaffected by purgation. 
McCrae, in Osier’s Tenth Edition, states that the lamblia 
inleslinalis was a frequent cause of enteritis during the recent 
war. Lambliae have been found in sputa in cases of gangrene 
of tlie lungs and of bronchial stasis and in the exudate of 
pleurisy. Their mode of migration from their duodenal or 
jejunal habital is convincing e^^de^ce of their ability to travel 
from distant foci. 

Habilal. Tlie duodenum and jejunum. Paulson and An- 
drews- state: “Lamblia is the only protozoan inhabiting' tlie 
duodenum and possibly the jejunum in human adults pre- 
senting protozoa in discharged specimens of feces but mani- 
festing no clinical evidence of organic disease.” 

A study was made by these writers to determine the types 
and number of protozoa living in the duodenum, and possi- 
bly in the gallbladder and biliary system, by e.vaminalion of 
the duodenal aspirates from human adults free from organic 
gastro-intestinal and hepatobiliary disease and presenting 
cysts or trophozoite forms of protozoa in discharged speci- 
mens of feces. Of 17 adult cases studied “11 showed single 
and 6 presented mixed infections of protozoa in defecated 
specimens of feces.” It was noted that no organism was en- 
countered in duodenal aspirates save Giardia Lamblia. The 
writers emphasized that in some of the defecated specimens 
other protozoa were found in addition to Lamblia, yet the 
drainage fractions revealed only Lamblia. 

Geographical Incidence. Geographically, formerly it was 
thought that Lamblia was limited to tropical and subtropical 
climates, but a survey of the literature discloses more occur- 
rence of tills infestation sporadically in patients who have 
not resided in tropical or subtropical countries than was 
expected. I am in accord with Lyon, who says :“The recog- 
nition of Lamblia has come chiefly from the finding of the 
encysted parasite in the stools and there has been a very 
distinct failure routinely to seek for its presence in its actively 
motUe state in the duodenum. Its evidence may become 
laiger if we extend our routine examinations of the duodenum 
to include a search for it.” In eleven cases from which Lyon 
recovered living Lambliae only one of the patients had ever 
been in a tropical or semi-tropical climate. The single case 
of Kantor, the nine cases of Hollander (170 patients routinely 
examined), and the one under discussion all occuiTcd in resi- 
dents of New York City. 

Mode of Infeclion. Human Lambliasis is spread by the in- 
gestion of the cysts of the Lambliae derived from the feces. 
Alan may ingest the cysts directly by contamination with 
feces on his fingers, food or water, or indirectly through the 
agency of the house fly, which may feed on excreta containing 
the cysts and then deposit them apparently uninjured in its 
dejecta on food, particularly raw garden-truck, or drinking 
water. 

Eosinophilia. This is not a constant finding. Peterman® 
reported two cases in children in which no eosinophilia were 
found. Simon^ noted in a study of eight cases in which 
Lambliae were found in the course of routine examination of 
the stools that the blood findings showed “an absence of 
distinctive features.” In one case, a six percent eosinophilia 
was obserxmd, but this was caused by a coincident trichuri- 
asis. Lyon and Swalm® state: “Absence of noteworthy 
eosinophilia therefore seems to distinguish this infection 
from other forms of parasitism.” In both of my cases 
eosinophilia was absent. 

Prevalence of Diarrhea. In the patients here reported' one 
could not point to either diarrhea or constipation. The first 
patient exhibited chronic constipation; the second made no 
complaint regarding bowel actions. However, reports seem 
to vary, depending apparently on the zone of the occurrence 
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of llic hamblid infcalalion. Thus Sniilhii's® reports^ 
fiinrrhoa and constipation were conspicuously absent in his 

Hollander' asserts that in three of lus cases there was no 
diarrlica and constipation was a dominant feature, I'rom a 
statistical point of view, Boeck* rationally concludes^ 
“there is little, evidence, to support the view that Giaraia 
causes diarrhea.’" McClendon'' calls attention to the fact 
that whereas diarrhea is one of the most frequent symptoms 
associated with intestinal infections, it wms encountered only 
once in a series of 22 cases of Lamblia infcction,jn marked 
contrast to the fact that constipation occurreil in 50 per cent 
of the patients. “Blood.” writes Simon,' "apparently does 
not form a characteristic feature of Giardki stools, a point 
which might prove of clinical value in the differentiation 
from the diarrliea of endamcbic origin.” Zahorsky and 
McLoon'" record a series of children and conclude that 
Lurnhliasis has a definite place in the etiology of the diarrheas 
in children; they feel that the parasites produce a distinct 
irritation of the* intestinal tract in children which irritation 
and diairhoea may result in malnutrition and secondary in- 
testinal infestation. 

'rhere seems to be a sort of commensalism between 
Lamblia and mdameba histolytica. Carr and Chandler" cite 
a soldier who pre.senled himself as a diagnosed case of duo- 
denal ulcer, hut the conclusions drawn from physical and 
roentgen examinations were that a gastric or duodenal lesion 
did not exist and that the irritable Intestinal tract was due 
to a parasitic or reflex cause. Microscopic examinations of 
the stools revealed a few molUe forms of endameba Itislolylica 
and numerous cysts of Lamblia inlestinalis of the so-called 
"large race” wei'e found. 

Pathogenicity. Hollander^ draws attention to the fact that 
the earlier writers believed Lamblia non-palhogonic, ‘‘Since 
the Great IVar,” he states, “most authorities bold that while 
no symptoms are exhibited when the flagellates arc few in 
number, they arny become pathogenic when the.y arc present 
in enormous numbers; then they cause an enteritis and diar- 
rhea of moderate sei'crity, . . It was emphasized that each of 
these cj'sts xvas derived from a flagellate organism provided 
with a ".sucking disk’ whereby it abstracted its nourishment 
from the intestinal epithelial cells.” Hollander further states 
that Fantham and Porter found that intestinal lesions could 
be produced in kittens and mice by the suctorial action of the 
flagellates. 

The reason some authors consider /.Aimblia daodcnalis as 
non-pathogenic is because the protozoan may be found in 
licallhy individuals, especially in the tropics. Following a 
saline purge Lamblia was found in the stools of more than 
25 percent of apparently healthy persons. 

Pathogenicity, then, is apparently a moot question. But 
we are of the ojiinion tlnat, until xve know more about this 
jjarasite, it would be unwise to consider it non-pathogenic. 
The attachment of the flagellate to the epithelium of the 
iluodenal mucosa constitutes pathogenicity in itself. This 
close cellular relationship xvould appear to be detrimental 
to normal cell environment and therefore may be pathogenic. 
Zahm-sky and ."McLoon"’ sum up their study thus: “Lambli- 
asi.j has a definite clinical importance, since the protozoan 
in infants and young children produces a distinct irritation 
of the intestinal tract xvhich may result in malnutrition and 
secondary intestinal infections.” 

In the literature, the following conflicting opinions are 
held as to the pathogenicity of Lamblia: (1) always patho- 
genic. (2) pathogenic through prolonging an already c.xisting 
condition, and (.3) a harmless commensal. The writer ac- 
cedes to the fiist two views, but the type of symbiosis mani- 
fested by a harmless commensal is far from Ids understanding. 

C. G. Lucas'- asserts; "While I know that some men be- 
lieve that Lamblia is not pathogenic, still some of the worst 
cases of intestinal parasites, three at least, have been caused 
by Lamblia." lie relates of one man who searched for relief 
from the Atlantic to the Pacific, and became sans teeth, .sans 


gallbladder, .sans appendix, ‘‘and only at .Iphns Hopkins 
Hospital, where he was given mercurochrqme through a, 
tube, did he get any relief.” Surely in cases xvherc anato- 
mical pathology cannot bo established, this “commensal” 
association may be regarded as clinically pathogenic. 

When the clinical behavior is stormy, hasty surgery may- 
be exhibited in the absence of microscopic scrutiny of the 
biliary aspirates. Such procedure adds insult to a type of 
existing clinical pathology which is best treated by non- 
surgical drainage. Carr and Chandler" draxv attention to the 
fact that "Lamblia inlesUnalis is noxv fairly definitely estab- 
lished as a pathogenic protozoan. In fact this flagellate 
recently has been described as the causative organism of 
‘trench diarrhea’ a dysenteric afl'ection which a number of 
overseas troops experienced and from which some returned 
soldiers still are invalided.” It may' not bo an error to call, 
clinically, Lamblia infesfalion “trench diarrhoea” regarding 
the ailment as due to faulty- hygienic environment, xvherever 
it occurs, not necessarily in trenches; as the term “trench 
mouth” is applied to Vincent’s infection, inasmuch as both 
conditions occur in civilian life. 

Lyon‘S refers to the postmortem findings present in 187 
cases of pure Lambliasis studied by Fantham and Porter." 
They report "that erosion and distortion of the intestinal 
epithelial cells had occurred owing to the direct suctorial 
action of the flagellate.” Such* findings justify, it would ap-, 
pear, the theory that Lamblia may be responsible for actual 
pathology. 

In infected mice, postmortem studies made by Fantham 
and Porter lend direct support to the view that these flagel- 
lates may cause tissue damage. The histopathologic findings 
were; erosions of the mucous membrane, small duodenal 
ulcers, and desquamated epithelia to xvhich are attached 
Lambliae, ex'idences of an inflammatory process. All mice 
were infected with Lambliae from man. Opinion nevertheless 
is sharply divided over this question of pathogenicity; the 
organism is considered non-pathogenic by many- adv*ocate.s 
as shown in an extensive literature. 

1'he first American instance was reported by Hemineler 
in 1902, after a lapse of 43 years since Lamble (1850) dis- 
covered the flagellate. A survey of the literature conveys 
the impression of a concerted opinion that Lamblia may be 
a contributing factor to disease or dysfunction particularly 
involving the. gall-tract, the duodenum, and jejunum. It is 
not known why this parasite selects as its chief abode the 
upper small bowels. Jly its peculiar oral sucker it attaches 
itself to the duodemd epithelium and may- penetrate w ithin the 
deeper glandular layers. It is readily recognizable by micro- 
scopic examination of fresh biliary aspirates. The flagellates, 
by themselves, may be not pathogenic in the sense of organ- 
isms xvhich produce toxins, but by their presence may irritate 
the duodenal mucosa and cause inflammation in the peri- 
ampullary region. Edema results; duct obstruction and 
icterus may follow. Examination of a fresh biliary aspirate 
may reveal that Lamblia are swarming in the duodenum in 
countless numbers. Since they are actively- motile, should 
they- invade the biliary ducts clinically, obstructive symp- 
toms simulating cholelithiasis may arise. 

So abundant may the pai'asites be in duodenal aspirates, 
and so resistant are they- to therapeutic measures, tliat one 
finds it difficult to be convinced that they may not cause or 
aggravate c.xisting' lesions. Simon,"' New Orleans, slates; 
“It is thinkable that a toxin might be secreted by the organ- 
ism and that mechanical irritation to the intestinal mucosa . 
may be present which may produce a very mild degree of 
irritation and pathogenicity.” 

Lynch,*' on the other hand, denies pathogenicity "Thus 
far, considering the intestinal flagellates as a group, I have 
been unable to incriminate them of pathogenic activity. . . . 
'I’lie results of the study, thus far obtained, seem to lend little 
support to the growing tendency- to incriminate intes- 
tinal flagellates as pathogenic agents, but rather to the con- 
trary-. 
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McGill^" in line with. Lynch writes; “Lamblia infestinaUs 
was long considered a nonpathogenic inhabitant of the bowel. 
Even recently Kofoid, Konhauser and Plate found this 
flagellate in 6 percent of 1500 healthy American soldiers.” 
Yet later he qualifies his opinion thus; “many clinical obser- 
vations in the last ten years have established iMmhlia as the 
probable cause of some severe chronic diarrheas.” She re- 
lates that “one man in robust health had occasional attachs 
of pain above the umbilicus and diarrhoea, with from thirty 
to forty stools a day, containing many organisms; there was 
an eosinophilia of 10 percent. One woman, aged 50, had a 
severe diairhea of three months’ duration rebellious to all 
treatment, with enormous numbers of Lamhliac in the stools, 
and an eosinophilia of 8 percent. She died from progressive 
debility; her brother had died several months before from a 
similar condition.” Kan tor'® remarks; “the most common 
clinical condition associated with Lamblia infection is an 
enterocolitis.” He mentions the tendency of the organism 
to invade the bile passages and the gallbladder and quotes 
Smithies’ report of the actual presence of Lamblia an infected 
gallbladder removed at operation. There is a convincing 
mass of evidence supporting the view that a parasite with the 
structure and attributes of Lamblia has all the attributes of 
pathogenicity. 

Mimicry of disease wilii special emphasis lo gall-tract disease. 
Tlie outstanding symptomatology in the cases under discus- 
sion suggests disease involving the biliary apparatus. Since 
the protozoan dwells in the upper small bowel, its presence 
in the gallbladder speaks strongly for an ascending infestation 
of the gall duct system, particulaily when one recalls the 
active motility of Lamblia. It is conceivable that highly 
motile “large race” organisms may carry pathogenic micro- 
organisms with them from the bowel into the biliary duct 
system; in such instance Lamblia serves as a “carrier.” 

In our case the symptomatology suggesting a surgical 
condition after the protozoa apparently had been destroyed 
by arsenical therapy, and the persistent non-visualization of 
the gallbladder roentgenologically, suggest permanent path- 
ology, prior to the death of the flagellates. 

Boeck® divides the clinical manifestations which have been 
attributed to Lamblia in man into three groups; “(1) diarrhea, 
persistent or intermittent with intervals of const ijiation; 
(2) chronic gallbladder disease with symptoms of epigastric 
or right upper quadrant pain, discomfort or tenderness, 
dyspepsia; (3) certain other obscure conditions in which the 
etiology is not present.” 

He refers to a case (reported by Fairise and Jannin) of 
severe diarrhoea for ten months with Lamblia found in the 
stools. The possibility of intestinal tuberculosis, bacillary 
and amebic dysentery and worm infestation was ruled out. 
The case came to necropsy; a large mammelonated. cauli- 
flOwer-like growth with ulcerations was found in the cecum, 
and ulcers were present in the transverse colon and the lower 
ileum: the remainder of the small intestine was negative. 
Microscopic examination of fixed and stained tissues revealed 
ulcers Avith necrotic purulent edges filled with cellular debris. 
Alarked leucocytic infiltration Avas present, and both motile 
and encysted fwins of Lamblia Avere found in the mucosa, 
submucosa and in the muscularis whenever an ulcer extended 
so deeply. Bocck comments and questions; “This evidence 
is the strongest of any known that tends to incriminate 
Lamblia as a true pathogenic parasite of man, but unfortu- 
nately the case is oljA’iously not crystal clear. The condition 
of the duodenum and jejunum, the regulai- habitat of Lam- 
blia. Avas reported as normal, Avhilc the flagellates Avere found 
in gross lesions outside their normal abode, i.e. the lower 
ileum, cecum and transverse colon.’’ This case presents basic 
reasons for a protracted diarrhoea even in the absence of 
Lamblia. But concomitancy of maladies is not an uncommon 
occurrence, and it is therefore plausible to assume that 
colonic hyperperistalsis engendered by the aforementioned 
basic etiology sufficed to bring doAvn the protozoa from the 
upper small boAvel lo be imbedded in the idcers and interr 


slices of the neoplastic tissue Avhere some of them underwent 
encyslment. Finally, Bocck qualifies opinions regarding 
pathogenicity by stating “. . . at any rate. Lamblia iutestin- 
alis may produce sufficient irritation of the small intestine 
to justify us in regarding it as pathogenic. But, to dale. 1 
knoAV of no ])athologic evidence gained from a study of 
stained sections of the intestine that lends any proof to this 
idea, and clinical evidence alone is not sufficient. . .” 

The Avriter’s Case 2 was sulijected to cholecystography eight 
times after the inception of the attacks of biliary colic but 
the gallbladder never, Avas Ansualized. This fact indicates the 
presence of a lesion of this organ, the true nature of which 
may be discovered at operation. But, since the case at the 
present Avriting is entirely silent clinically, it is unlikely that, 
a pathologic study of the gallbladder soon Avill be possible. 
With us, the question AA’hether or no Lambliac inA^ade the 
gallbladder has not been answered. IIoweAmr, Smithies'’' re- 
ported the presence of Lamblia in Iaa'o gallbladders removed 
at operation. 

Lyon refers to Silverman’s statement; “We found the same 
character of bile as Avas recovered by the duodenal route, 
but while the latter contained myriads of Lambliac, neither 
did the gallbladder mucosa nor its contents reveal any of the 
parasites or their cysts.” In Lyon’s OAvn case, “no Lambliac 
AA'ere found either in gallbladder bile or scrapings from the 
mucus membrane of the gallbladder containing 155 stones, 
but there is considei'ahle clinical CA'idence that infestation f)f 
the gallbladder or ducts is a possibility.” 

It occurs to us that cholecystitis AA'ithout calculi, the result 
of an ascending infection, may be brought about by these 
highly motile trophozoites, Avhich may carry pathogenic 
organisms to neighboring regions. But this is not ])robabh; 
in calculous cholecystitis because of the lime factor involved 
in the genesis of stones. The Lamblia, if coexistent. AA-ouid 
have manifested its presence long before stone formation in 
the gallbladder took place. The findings of viable Lambliue 
in the gallbladder folloAving its removal has been reported 
only in the tAvo cases of Smithies. In our case the “A” 
fraction bile syphonate Avas the one which swarmed Avith 
Lamblia. especially in response to MgS 04 instillation, but 
no characteristic “B” bile Avas obtained, and Avhal looked 
somewhat dai’ker did not contain the flagellates. We feel 
justified in concluding that Lamblia and gallbladder disease 
may be concomitant in the non-calculous gallbladder. The 
symptomatology might be ascribed to gallbladder dysfunc- 
tion, Lamblia only supplying the irritant, or serving as 
“carriers” of bacteria. Destruction of the protozoan does 
not imply cure; of gall duct or gallbladder pathology. In this 
respect the Avriter supports Kantor'®. Avho maintains that 
“elimination of the primary Lamblia infection is by no means 
sjTionymous Avith cure, or at least Avith the immediate cure 
of associated cholecystitis.” Our cases demonstrate a 
clinical amelioration, but persisting gallbladder malfunction 
or duct obstruction is evidenced by repealed failures to 
A'isualize the gallbladder roentgenographically. 

Maladies Avhich have soracAvhat similar symptomatology 
are duodenal ulcer and gall-tract disease. Because of the 
association of a post-pyloric ulcer and biliary tract disease, 
or the likelihood of a duodenitis, mimicry exists belAveen 
gallbladder malfunction and a duodenal lesion. All of these 
factors divert attention from Lambliasis. Ordinarily the 
parasite is not CA'en suspected, much less looked for. 

A striking instance of- a Avrong differential diagnosis in 
gaslro-cntcric disturbances is demonstrated in the case re- 
ported by Stevenson'®. His patient AA’as e.xamined thoroughly, 
but a stool examination Avas not made. At a later date, in a 
neighboring city, the patient’s stool Avas examined and found 
loaded Avith Lambliac. In another case, subjected to removal 
of tonsils and hemorrhoids, the feces Avere found to be in- 
fected AA-ith Lamblia and there folloAved a temporary ameli- 
oration of symptoms. They returned and cholecystectomy 
and appendicectomy Avere performed. The patient returned 
“Avith the same train of symptoms, although minus a gall- 
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bladder. . On examination it was found that he still had 
intestinal parasites which,’ in my opinion, (Stevenson) 
the source of the trouble all the time, and had simulatea 
gallbladder disease closely enough to cause the removal ot 
the organ." 

Stevenson cites another example of apparent concomi^ 
anev. A widow, aged 45, gave a histor>' pointing to gall- 
bladder attacks. TJicse had occurred over a period of several 
years at periodical intervals. LoJnhlia was detected, and the 
, condition was treated irithout symptomatic relief. A roent- 
genologic investigation revealed a gastric ulcer which yielded 
- to therapv. 

TREATiMENT 

In our first case, treatment was interrupted by a marked 
arsenical reaction. The patient had in all six biliary drainages 
with transduodcnal flushings at the termination of the pro- 
oedurc. 

nagellatcs were detected in the first two intubations only. 
A '.survey of the literature convinces us that attempts at 
, . eradication of Lumblia infeslaliqn, once it has firmly en- 
trenched itself in its natural habitat, are not attended with 
success. Tlie flagellates are \ery resistant to drugs. All sorts 
, of so-called intestinal disinfectants have been employed 
without effect upon the organisms. Ipecac and emetin were 
found devoid of influence over this type of intestinal pro- 
tozoa. Arsphenamine gave good results. Simon^ used ar- 
.sphenaminc in six cases. In one case, that of a five-year-old 
girl, the thug Avas introduced directly into the intestinal 
. tract through the duodenal tube; in the others, it ivas given 
intravenously. All showed prompt disappearance of the 
cysts from the stools. Subsequent investigation failed to dis- 
close further traces of the infection. 

RESUME OF TUEnAPEirnC AGENTS SUGGESTED 
A — ^Bismuth salicylate in the treatment of children. 

13— Slovarsol (acetarsone), three doses daily for seven 
days, repeating at yyeekly ihteiwals. Stevenson'’ believes 
that in certain cases stovarsol is of benefit in addition to neo- 
arsphenamine. 

G^Controlled doses of thymol followed by a saline 
(Smithies') with transduodcnal lavage with MgSOi solution, 
at temperature of 110° F. (following dc Riva’s studies upon 
the thermal death points of protozoa) and spaced, intra- 
A’cndus injections of salvarsan. Several “courses” of such 
therapy are followed during three months time. \^^ 1 CI^ 
thymol is not well-borne calomel (dose 5 to 10 grains) is 
exhibited at interx'als over several months. Duodenal aspi- 
rations are employed freely. Smithies controls thymol ex- 
hibition as folloAA's: Put the patient upon the fat-free diet 
for 3 days; empty the alimentary tract Avith MgS 04 ; ad- 
minister thymol from 40 to 80 grains in enteric capsules at 
tAA'o-hour interval — ^two doses at each “course.” After six 
hours the boAvel is emptied by saline. 

D — ^iVrsphenamine instillation directly into the duodenum 
through the tube. Tliis method proved to be only partially 
successful (Simon"'). Administration of arsphenamine by 
rectum Avhere the intravenous method is refused, or where 
the -I'eins arc so small as to cause unusual difficulty through 
the intravenous route. Neo-arsphenamine intravenously in 
small doses at Aveeldy intervals until three or four doses are 
giA'en. Tills method is the one of our choice. 

_ krom a clinical standpoint; the patient may remain free 
damage already has been done to the 
gallbladder or ducts, may be conscious of right upper quad- 


rant discomfort. This fact, together Avith non-visualization . 
of the gallbladder rocntgenologically, is an indication for ' . 
surgical intervention. HowcA^er, the patient often interprets* 
the subsidence of the sCA^ere symptoms or disappearance of’)', 
icterus as a cure and declines operation. If bur case ' cArcr . 
comes to operation, some of the premises in this paper AiviU be - 

clarified. The results AA'ill be recorded. 

SUMMARA’ '/• . A,:' 

1. Tavo cases of Lambliasis associated Avith cholecystitis ^ 

and simulating cholelithiasis are reported. In one case the ' 
infestation responded to neo-arsphenamine but treatment Av;as , 
folloAvcd by a severe arsenical dermatitis Avhich was success-'; 
fully combated with sodium thiosulphate. . , : ' 

2. There appears to be no specific symptomatology of 

Lamblia infestation other than mimicry. The diseases which, i 
Lambliasis simulates arc affections of the gallbladder, duo- . *: 
denal ulcer and colitis, Avith or Avithout diarrhoea. , ; , ■ 

3. An instance of catarrhal jaundice is reported with de- 

tection of Lamblia in the stools and biliary aspirates. It; " 
responded favorably to treatment. ^ . 

4. Combined routine stool examination and microscopy ; 

of the biliary aspirates should be made in all gastro-intestinal . 
conditions. • - ■ ■ . 

5. Lamblia is prevalent in tropical and suli-tropical dim- . ,; 

ates, but sufficient eAudence has accumulated that the’pforl , 
tozoon may be found in temperate zones. . , . ■ 

6. The attachment of the flagellate to the epithelial cells W 

in the duodenum and jejunum seems to be evidence of pathos . 
genicity; directly at the site of attachment and indirectly to ; ; 
adjacent organs, as the biliary apparatus and remotely. the . 
colon. - 

7. The fact that the Lamblia is not bile stained is evidence';- 

that its habitat primarily is in the duodenum unless the .. . 
parasite is a chromophobe. ' ' 

8. The multiplicity of the therapeutic agents offered for, 

eradication of Lamblia is indication of the marked resistance) , . 
of this parasite. . 
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BRILLIANT BLUE FCF 
A NEW DYE FOR DIAGNOSTIC GASTRO- 
: INTESTINAL STUDIES* 

. A PRELIMINARY REPORT 

ARTHUR C. TAYLOR. M.D. 

MADISON, WISCONSIN 


F or purposes of diagnosis of gastro-intestinal motility 
and of fistulae, lampblack and cai-mine frequently are 
employed. Lampblack is a fine solid and may be identified 
only witb difficulty. The red stain produced by cai’mine also 
presents difficulties of demarcation. Neither is entirely 
satisfactory in a study , of patency of suspected fistulae. 
Methylene blue, besides being subject to fading in color, 
occasionally gives rise to reactions of irritation in the gastro- 
intestinal tract. 

At the suggestion of Professor A. L. Tatum, we under- 
took a study of the use of a blue pigment, “Brilliant Blue 
rCF.”t Tliis pigment has intense color potency, low toxic- 
ity, and furnishes quite unequivocal differentiation because 
of the sharp demarcation between its blue or blue-green 
staining, and either the yellow fecal or red tissue color. 

Dr. Tatum’s brief resume of the hitherto unpublished 
pharmacological study of Brilliant Blue FCF is given below : 

DATA REGARDING BLUE FCF 

The maximal tolerated dose of Brilliant Blue FCF, administered in 
vratery solution orally, is, for rabbits, 2.5 to 6 grams per kilogram, and 
for dogs, more than 1 gram per kilogram. When given to dogs in solid 
form in gelatine capsules, the material may cause wliat appears to be 
gastric irritation with resulting emesis. In man, doses up to 0.5 gram, 
either in capsule or, in solution, produce no gastric sjTnptonis; but if 
over 0.5 gram be given, diarrhea is likely to occur. Given orally to man, 
in entirely innocuous doses (0.25 to 0.45 gram per dose), the feces become 
intensely blue or blue-green in color with a sharp line of demarcation 
between stained and unstained portions. No trace of absorption occurs 
with these doses, as indicated by complete absence of abnormal color in 
the urine. In early toxic doses, the urine becomes greenish in color. 
Diarrhea appears to be the first sign of over-dosage when the material 
is administered orally. 

CLINICAL EXPERIENCES 

Brilliant Blue FCF was administered to a score or more 
of patients vuth a variety of disease conditions. In no case 
was there any gastro-intestinal or general toxic reaction, 
although the dose of dye ranged from 300 mgra. to 500 mgm. 
If much larger doses were given, a slight diarrhea resulted. 
WTieh the dye appeared in the formed stool, the line of de- 
marcation was very sharp and the disappearance from the 
stool also was verj” definite though not quite so sharp. With 

♦Department of Surgery, University of Wisronsin'JMetlicuJ School, Madison, Wisconsin. 
tA certified food color, made by the National Aniline and Chemical Company. 
Submitted for publication April 18, 1931. 


this range of dosage there was no pigmentation of the urine 
by the dye, thus indicating absence of systemic absorption. 
The rate of travel through the intestinal tract varies with the 
individual or the disease, with a normal appeai-ance in the 
stool in about 24 to 36 hours and a disappearance in about 
48 to 72 horn’s. 

Fecal fistulae from various sites along the gastro-intestinal 
tract show the passage of the dye. At the cecum, for exam- 
ple, the dye appeared in from 2 .to 5 hours, while in the de- 
scending colon it appeared in from 6 to 9 hours. 

In one patient with a high jejunal fistula, the dye appeared 
on the dressings in 5 minutes and was of a brilliant greenish- 
blue color. In another case of suspected fecal fistula from the 
cecum, the dye failed to appear. At operation, the sinus 
tract was found to extend to the outer surface of the bowel 
wall, but did not penetrate. The operation was simplified 
by this preoperative knowledge. In one case. Brilliant Blue 
FCF, when administered by mouth, failed to appear in a 
fistula from the sigmoid, the presence of which was proved 
by lipiodol injection. This failure is explained by the fact 
that the patient ivas extremely constipated and had had no 
bowel movement for the 48 hours prior to the administration 
of the dye, and when the dye did appear in the stool after 
31 hours, the stool- was extremely dry and constipated in 
character. It is believed that an enema or a liquid stool 
would have alloived the dye to appear through the fecal 
fistula in this case. In a similar case of fecal fistula following 
tuberculosis of the spine, the dye was administered in an 
enema; this came out through the fistulous opening promptly. 

In another patient, lipiodol. injections twice failed to show 
the sinus penetrating the bowel, but the administration of 
the dye, by mouth, gave definite evidence of color on the 
dressings thus proving a fecal fistulous tract. This patient 
also had an extremely irritable boAvel but experienced no 
toxic symptoms from the administration of Brilliant Blue 
FCF per os. Another case, one of recto-vesical fistula, is of 
interest. The dye was administered by mouth and appeared 
in 8 hours in both the urine and the stool. 

CONCLUSION 

Brilliant Blue FCF is recommended as a new non-toxic 
coloring agent, for use by mouth or by enema, in the study 
of such conditions as gastro-intestinal motility and sus- 
pected fecal fistulae. • 



THE OCCURRENCE OF A PERNICIOUS ANEMIA 
SYNDROME IN THE PRESENCE OF NORMAL GASTRIC ACIDITY 

REPORT OF AN INSTANCE * 

By 

A. L. LEVIN, M.D.t 

NEW Oni.EANS, I.OUISIANA 


I N SPITE of the lonp-conlinucd and. as yet. nnrewardwl 
si’arcl) for llir cssonliai causative mechanism in pernicious 
anemia, medical science has succeeded in conferring tlie most 
sinking practical benefit upon patients with this disease 
through the discovery of certain substances (liver, stomach, 
elc.) which, when administered in sufficient amounts, effocl 
a normalizing change in the blood-picture and may maintain 
the, blood indefinitely at a normal level. 

The systems chiefly affected by the disease are the gastroin- 
testinal, the nervous, and the hematopoietic, but it is frankly 
miceiiain just where the pnthogene.sis begins. Unfortunately, 
too few of tbe very earliest cases have been studied, but it is 
known that spinal'cord changes may. in exceptional instances, 
precede by months or even years, the appearance of anemia: 
thus, well-marked, subacute, combined degeneration of the 
spinal cord may he long present before the rather specific 
type of anemia is noted, and Woltman* has commented upon 
cases in which the first sj-mptoms of any kind consisted of a 
sudden, fulminating transverse myelitis with “cord bladder.” 
Again, sore moutli with glossitis may, as Ricsman= has 
point'd uni. serve as reliable inaugural symptoms, so that 
such patients, even in the absence of blood changes, may be 
classed at once as pernicious anemia, provided they show 
definite anacidity on gastric analysis. Hayden'’ has gone even 
a step further and laid down the criteria upon which the 
rarlml diagnosis of pernicious anemia may be made, namely, 
achlorhydria and increased individual cell volume, even in the 
absence of anemia, glossitis or nervous system manifestations. 
By employing th(>se conceptions, no doubt many earlier diag- 
noses covdd be made, liut of course, heretofore, and for many 
years, aclilorhydria has been the .sine qua non of the diagnosis, 
and only recently, has the profession been par tly prepared 
to accredit the diagnosis in instances where normal gastric 
acidity was found. 

,A year ago, before this as.sociation, the author described 
2o cases of achylia gaslrica with anemia of simple type and 
gastro-intestinal symptoms. 7,5 percent of whom, on treat- 
ment with liver, showed marked clinical improvement and a 
return of free HCl to normal or nearly normal. In the discus- 
sion, it was suggested that we probably had presented cases 
of very early pernicious anemia. Bloomfield and Polland^ feel 
that it is worth while trying the effects of liver c.xtract on 
cases of anacidity esj^ccially when other abnormalities are 
present, such as simple anemia, quite apart from pernicious 
anemia. It is, of course, thoroughly established that in 
pernicious anemia, the gastric anacidity never changes, and 
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in fact. Bloomfield and Polland consider that even “une.v- 
plained” anacidity (occurring without disease in otherwise 
normal persons) equally is permanent. 

The priority heretofore universally conceded to gastric 
anacidity in the syndrome, pernicious anemia, is now at some 
risk of being chaHenged, in view of the increasing reports 
of instances in which all criteria for the diagnosis of the 
disease were present with the exception of anacidity. 

Samuel Fenwick’s^ well-known investigations of gastric 
atrophy, placed more stress on the peptic power than 'on the 
acid content of the gastric juice, so that it remained for 
Calm and von Mehring,” 1886, definitely to denionstrate 
the absence of free HCl in instances of true pernicious ane- 
mia. In 1921, Samuel Levine and Ladd' reviewed 143 well 
ciocuraentecl cases of the disease and found persistent achlor- 
hydria in all but 3, in 2 of which the diagnosis was some- 
what in doubt. Bloomfield and Polland studied 31 cases of 
pernicious anemia, using the histamine method of gastric 
analysis, and found that all but 1 case had true anacidity. 
Act'ording to Cornell.”’ HCl was absent in 99 percent of the 
cases which came under his observation. Alany other similar 
reports have appeared. 

- The finding of free HCl in any given case has heretofore 
caused one to question the validity of the diagnosis of “Addi- 
sonian,” pernicious anemia. However, Bloomfield and Pol- 
Jand make the following statement: “It must be admitted 
that, occasionally, one encounters an instance of wliat ap- 
pears to be true pernicious anemia with an apparently normal 
gastric secretion.” Castle, from a study of 2 cases, admitted 
the same possibility. Barnett^ has reported the study of 
a patient who, by all present criteria, must be classeU as 
pernicious anemia, although the gastric acidity w’as normal 
and Castle's intrinsic factor was demonstrated in high con- 
centration. L, S. P. Davidson and G. L. Gulland report 
cases in which there xvas adequate acid secretion and Good- 
hart mentions a patient who repeatedly showed free HCl, with 
typical pathological changes at autopsy. According to Pepper, 
Farley and other clinical authorities, a response to specific 
treatment (characteristic reticulocyte increase with the later 
rise in the red blood cell count and hemoglobin) is, in itself, 
sufficiently pathognomonic of true pernicious anemia. Per- 
haps not everyone xvill accept this therapeutic test. 

The patient forming the subject of this paper, presented a 
faithful picture of pernicious anemia, but free HCl was pres- 
ent in normal Hire. It is possible that, in this patient, and in 
tbe few others reported in thelileralnre,thepalhological proc- 
ess first attacked the nervous and hematopoietic systems, 
avoiding the stomach until last; so that one may expect a 
disappearance of the HCl eventually, xvhen total atrophy of 
the gastric glands has supervened. 

In support of this view, we Avish to call attention to the 
case of pernicious anemia reported by us a year ago in which 
free liydrochloric acid to the value of 17 developed under 
liver therapy and remained for only three Avecks; since then 
absolute achylia has been constant. This suggests that some 
of the gastric tubules were not yet completely atropliicd 
when the pernicious anemia syndrome otherwise was fully 
developed. This observ'ation may indicate that the first link 
in the pathogenetic chain of pernicious anemia does not al- 
Avays (or. may never) include abnormalities of the gastric 
mucosa. 
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Levin — rEuxiciot’S Anemia ivith Koumal Gastkic Acidity 


HISTORY OF PATIENT 

V. K., while, male, age 76. First came under mv observation on 
April 2.3, 1933. , . . ' 

Chief complaini: Symptoms of indigestion, marked weakness, poor 
uppetite. slight lossof weighu dyspnoea on the least exertion and vertigo 
on stooping. The patient staled that he felt so weak that he could 
linrdly move his legs and that he often was disturbed at night on account 
of loose, bowels. , . . 

Past history: Never operated upon. AVas treated for t^Tihoid fever 
by the Author about 22 years ago. 

Presctil illness began in December. 1932 when first he experienced 
epigastric discomfort after a tnetd. About the same time, general weak- 
ness developeil and his muscles betauue flabby, and relaxed, his skin 
assninw) a lemon color and liis tongue liecame red and \-ery sore; he 
bt'came very dizzy on stooping. Loo.scncss of bowels developed accom- 
panied by numbness and tingling in the lower extremities, lie vomited 
fowl only once during the course of his illness. The patient could not 
account for his marked weakness ns he has been on full diet. For the 
past several months, the most distressing feature had been a burning 
sensiition in the mouth and a recurrent sore tongue. 

On physienl exnmination the outstanding features were a definite 
lemon tinge and dryness of skin with pallor of the lips and gums; tem- 
peniture was 100. i)ulse 7f!. The body appeared well nourished; reflext^s 
in lower extremities were lost but there was no loss of sensation; pupil- 
lary reaction was normal; liver was tadarged and spleen slightly pal- 
pable; blcxid pressure was 126/80. There were no abnormal findings in the 
chest. The abdomen xvas scaphoid: no palpable sensitive areas or masses. 
No palpable adenopathy. 

.\-rays of the gastro-intestinal tract were negative for neoplasm or 
other organic h*sion. Rariiim enema e.xhibitcd a nonnal colon. 

Blood picture (April 21, 1933): Hemoglobin 39-1.3%; red cells 
1.620,000. white cells 2, .300. color index 1.18. S. Mon. .38, L. Mon. 1, 
neutrophils 11, moderate polychromntophilia, marked anisocylosis, 
macrocytes predominating. Blood study made at hospital (April 23) 
rotumed similar findings — “nmny macrocytes, reticulocytes 0.1%, 
fragility begins at ,32 complete, at .26.” 

Gastric analysis: Free HCl 30, T, A. 83, negative occult blood (April 
21). S(X?ond gastric analy.sis: Free IICI 26, T. A. 60, negative occult 
blond (April 23). 

W'assermann irns ncfinlire. Icterus index was 32 (April 21). Van den 
Hergh: direct — delayed, indirect — weakly positive. The urine contained 
Inice of albumin, pasitirefor urobilino'jcn. negative for bile, few hyaline 
casts. Fwt-s was negative for ova and parasites. 

Prodoseopie exaininalion rcvc.'ihd a pale mucosa but no ulceration. 

Blood piclure. (May 2. 1933) (at hospital): IIcmoglobin_55%. red 
cells 1.860,000, white cells 2.230, S. Mon. 33. Neutropliils 13, reticulo- 
cytes 1.8%, polychromatopliilia, anisocytosis, macrocytes predom- 
inating. 

Tabee I 

Case, of Pernicimis Anennu u'illi Normal Hydrochloric Acid 
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8/7 

78-80%; 
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2,610,000 
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12/12 

r.5-(.0Y„ 

3,000.000 
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■ Hemarks: Tha blootl pictun's iiinilR on April 2i, May 2, 1'3. 21 and November iri 
fthravffl r»o!y<‘hr<miu(onhflt(i, anfl ?nncrocytr.M prHofninutinp. 

Pnlienl >%««< put on liver therapy t»n May 1, 1933. Ho disconlimied the u.sc of liver 
in Aucu^l. 1933- N’otc prompt relapse (U/13/.33 eounl). 

. POSSIBLE DIAGNOSES: Hemolytic jaundice; pernicious 
anemia; cancer of head of pancreas; sprue; intestinal parasites. 

There was no evidence of sprue; the stool was not charac- 
teristic; there were no monilia psilosis, iacniae or other in- 
tcslinfil parasites. There was no X-ray evidence of malig- 
nancy; there had been no appreciable loss in Avcight. The 
blood did not show increased fragility; there was a super- 
abundance of macrocytes and a diraintition of reticulocytes. 
The indirect Van den Bergh Test was only slightly positive. 

A diagnosis of pernicious anemia xvas made in spite of the 
normally acid gastric juice. 

8. Bremer. Forlschr. J. Neurol. Psychinl. 1:12, 1931. 


Table II 

Gastric Analyses and Icterus Index 


GASTIIIC analyses 


Dale 

Bilu 

Free 

HCl 

T.A. 

Oociilt 

Blood 

Knzyinos 

Icterus 

Index 

1933 

4/24 

none 

.30 

85 

ncpfitive 

Positive — 

for rcnniii and pepsin 

1933 

4/24 

32 

4/23 


26 

60 

“ 

6/8 

16 

5/13 


27 

50 


“ “ ** “ 

6/27 

10 

7/10 


33 

63 


** “ “ 

8/7 

16 

n/i5 


73 

95 

•• 

“ ** “ •* 

U/15 

24 

12/12 


60 

i A 





COUIISE UNDER TREATMENT 

Tile jiatient was put on liver therapy. His recovery was 
rapid. Tlie reticulocytes rose to 5%; the red cells increased 
rapidly and the bowels became normal with, however, a 
slight tendency to constipation. Strength and appetite re- 
turned; the tongue improved although the patient complained 
on and off of a “burning” sensation of the longue. He gained 
in weight. The blood count (August 1.5) exhibited; hemo- 
globin. 77-80%. rod colls 4.250.000 and reticulocytes .8%. 
Icterus index dropped from 32 to 10. During this period the 
patient regularly was on liver medication. 

Xol realizing the importance of his continuing liver 
therapy, the patient became neglectful and eventually 
slopped taking liver. He reappeared on Nov. 13, 1933 with 
the same symptoms as before liver treatment was instituted. 
The hemoglobin was 19-55%; red cells 2.610,000; white 
colls 2.500; S. Mon. 41; L. Mon. 1; Neut. 55; reticulocytes 
4%. .-\s soon as liver therapy was resumed, immediately he 
liegan to improve. At the present writing, the patient is alix'C 
and remains comfortable when he follows instructions. 

Dl.SCUSSION 

This patient presents all the characteristic features of per- 
nicious anemia except the gastric achylia. The aliolition of re- 
flexes probably indicates an interception of the reflex arc in 
fhe poslero-laleral columns of the cord, due to the degenera- 
tive process peculiar to pernicious anemia, although the 
vibratory sense had thus far been preserved. 

The increasing number of reports of cases exhibiting free 
HCl in gastric extracts sooner or later will require the forma- 
tion of new h^qiolhescs regarding pernicious anemia etiology, 
although at jirese.nt. the xvhoic subject already is over- 
hurdoned with theories. It is perhaps jiermissible to assume 
that achylia, like late cord changes and other phases of the 
disease, is the result of a gradual physiological decline. 

How can we recognize jiernicious anemia in its very earliest 
slagCs.^ Probably only by the most careful iiemalological 
and neurological examinations of persons showing achlor- 
hydria, for this latter still must he our earliest lead. We are 
learning that substances effective for blood control (liver, 
stomach) liave a much less specific and favorable offect on 
nervous system involvement; such agents seldom cause re- 
turn of gastric secretion excepl in the case reported by the 
author in 1933. 

The view of some clinicians lliat the cycle of pathologic 
events begins in the gastric mucosa is, of course, open to 
question. So fai', the profession has failed to recognize many 
early instances of pernicious anemia with normal gastric 
secretion. Yan Wart, years ago, xvent on record as believing 
that the cord changes, as indicated by the paresthesias, wore 
frequently the earliest signs of the signs, although we knoxv 
that this is not usually the case. Bremer® reviewing the 
central nervous system changes in pernicious anemia showed 
that neurological symptoms may at times precede all others 
and may, in fact, continue without blood changes, apparently 
indefinitely. Tlie assertion that the neurological signs occur 
in 75 percent of the cases before other manifestations is 
allowable only if parasthesias be regarded as neurologic 
signs. Bremer does not subscribe to the assertion that achylia 
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gaslrica is inc^tablc in pernicious anemia; few neurolo^sts 
realized tlio importance of tins finding until the work ot 
Hurst and Bell indicated that achylia was just as constant 
in the subacute combined degeneration of the cord as m 
those cases showing specific blood changes. Piney 
first to report a “pure” case of cord disease ivith free llGl. 
and no doubt others will continue to follow. The studies ol 
Ahrens® and of Young'” both tend to encourage the recog- 
nition of neurological signs early in pernicious anemia. 
On the other hand, W. H. Riley, in a detailed clinical 
study of several hundred cases made by him with special 
reference to the involvement of the nervous system in per- 
nicious anemia, the digestive disturbances and pathological 
changes also were carefully noted. Riley makes the follow- 
ing statement: “The digestive system was attacked first 
in nearly all cases as indicated by disturbances of diges- 
tion, achylia, attacks of diarrhea and other symptoms re- 
lating to* the digestive tract.” In the past several years a 
number of other investigators have called attention to the 
significance of intestinal symptoms in anemia. 

9. Ahrciw. II. S. Arcli. AVuro/. «nt/ 28:92. July, 1932. 

10. Young. R.H. J.A.Af.A., 99: 612, Aug. 20. 1932. 


The recent experimental work by Ephraim D. BoldyTeff, 
with regard to the intestinal absorption of acids and its 
bearing on the causation of anemia, is worthy of notice. He 
concludes that absorption of acids from the intestine has 
a destructive effect upon the erythrocytes in the blood when 
there exists a deficiency in the alkaline secretion of pancreatic 
jm'ce. The clinical study of cases of pernicious anemia re- 
veals the prevalence of acidosis in this malady which is 
sometimes associated with high blood sugar. 

In view of the divergence of opinion as to the early symp- 
toms of pernicious anemia, an intensive study by clinicians 
should be undertaken to clarify the situation. 

.More careful evaluation and correlation of the total sighs 
(hematological, gastric, neurological) in very early cases is. 
the greatest present desideralum in our effort to formulate 
more comprehensive ctiologic hypotheses. In these investi- 
gations, due attention to the presence or absence of the 
“intrinsic factor” of Castle is just as urgent as it is laborsome. 

In the patient here reported, it is difficult to explain the 
presence of normal HCl unless on the basis of an unusual 
resistance of the gastric tissues in this particular individual. 



Levy, .Iemome S. 

The Value of a Neutralization Test of Gaslrie Acidity in Patients 

with Duodenal Ulcers and So-called Pytorospasm. Ann. Ini. Med., 

VII, 1218, April m/f. 

Itocognizing a double re-sponsc on tlie part of the stomach to various 
types of test meals, has attempted to determine the value of 

Idman’s technic, wluch was developed to measure the rapidity and 
degree to which neutralization of the normally high acidity of freshly 
secreted gastric juices obtained in a given case. After revitnving some 
of the iiiorc important material in the literature dealing with that phase 
of gastric physiology bearing on the e.xplanations of tne neutralization 
of gastric acidity, he describes Elman’s technic, which consists of aspi- 
ration of fasting contents from the stomach through a duodenal tube 
and the introduction of 300 c.c. of a 0.6 per cent hydrochloric acid 
solution. 20 c.c. of this were removed every twenty minutes until the 
stomach was empty. Titration of the specimens for free and total 
acidity were done in the usual manner. An Ewald test meal was also 
done on all but one of the series studied. Fractional removals were done 
every fifteen minutes, concluding the removal at the forty-five minute 
period. 

The author’s observations covered a series of 34 patients selected 
from a group of 60 consecutive patients admitted to the gastro-inlestinal 
sendee of the Missouri Pacific Hospital, St. Louis. From this material 
data was compiled intended to show the results of a test for what he 
terms pastro-duodenal function. Inasmuch as the test solution was a 
counterpart of the normal secretion of the stomach, he argues that it is 
analogous to measuring the physiological ability of the gastro-duodcnal 
team to neutralize the normal gastric juice. ’The results seem to .show 
that patients with diioiienal ulcer neutralize the test solution le.ss 
rapidly and les.s completely than a normal stomach and that the empty- 
ing time was prolonged. Vagotonia contributed nearly identical findings; 
this group showed evidences of appendicitis and those operated on were 
relieved of the ulcer-like symptoms. Levy thinks the failure to keep the 
acidity do«Tiis not due to hyper-secretion, but ratber to faulty neutral- 
ization. 1 he autJior concludes that pure gastric juice is always secreted 
at the .same level of acidity, hence tlie tenn hypo-nculmlizati'on to indi- 
Mte high acid values is preferable to hyperacidity. By the same logic 
be would think in terms of hsmemcutralization ratber than low acidity 
or anacidity. Since Elman, Alorton and Mann produced ulcers by 
drainage of the duodenal contents cither into the lower bowel or to the 
outside. Levy thinks that high acidity is a significant factor in ulcer 
causaUons. Any mechanism Uiat prevents reflux of duodenal juices 
into the stomach may thus be a contributing factor in high acidity; 
Ibu.s neuro-muscular irritability becoming a pylorospasm, duodenitis 
by impairing a reversion of peristalsis, or a decrease in neutralizing 
power of pancreatic juice, become features of moment. Since the secre- 
tory response of the stomach is markedly variable because dependent 
on so many subjective factors, and since the neutralization test depends 
on a single mechanism, Lev-y concludes it gives a more dependable 
estimate of the stomach function in a given case. 


The reviewer of this article would emphasize (a) the thought that this 
is scarcely a diagnostic test, but rather a functional one; (b) that one 
would hesitate to agree that the collateral study with what the author 
refers to os the “ordinary Ewald test meal” is, in fact, a satisfactory 
Ewald test meal study. The bread is referred to as “two pieces,” surely 
a rather indefinite unit of measure, and the water as "two glasses,” 
likewise subject to some variation. It would seem that the some accu- 
racy as described in the use of the acid solution might be desirable. The 
bread should be weighed and the water measured. Further, it is stated 
that three 15-minute fractional specimens were removed. A 45-minute 
specimen in many patients will not reveal the maximum acidity.' (c) The 
gall bladder studies on the series were done with oral administration of 
the dye exclusively. It does happen that an intravenous dye study may 
show a normal gall bladder from an X-ray standpoint, after a failure to 
visualize or a poor visualization by the oral method. 

Virgil E. Simpson. 

Bishop, EvEnerr L. 


Cancer of the Stomach in Young Patients. The American Journal of 
Cancer. April, I93h. {From the Steiner Cancer Clinic, Atlanta, Ga.) 


The author calls attention to the fact that cancer in the young is 
frequently overlooked because of the age of the patient, and that this 
condition should always be considered in obscure gastric conditions. 

Smithies and other authors arc quoted in regard to subjective symp- 
toms and objective findings, in order to show the atypical manifesta- 
tions of this disease in the young; in a case reported by the author, a 
white girl sixteen years of age, showed no gastric sy'raptoms, and tlie 
tumor was discovered only at autopsy. 


Bishop states that the duration of the disease in the young may be 
figured m months rather than years, and in this opinion he diners from 
Dock. In most cases the onset is fairly sudden and the patient succumbs 
in a few months. , . 


Smithies and Marble report cases having lived from three to five 
years. Pathology of the tumor, both gross and microscopic, is the same 
in the young as that found in old age. 

Thc author calls attention to important findings; namely, the early 
and widespread metastases witnessed in most cases, the occurrence of 
metastascs to the ovaries from the gastrointestinal tract, and the, 
almost universal agreement that the “Krukenberg” tumor of the ovary 
is secondary to a tumor of the gastrointestinal tract, usually tlio 
stomach. 


In Bishop’s case, bilateral tumors of the ovary were noticed im- 
mediately upon opening the abdomen at autopsy, and the stomach was 
at once investigated. The tumor was invisible on its outer surface but 
was easily felt through the stomach wall. 

The author presents a detailed and illuminating case report. ' 

Ernest ILDaither. 




Abstracts 


Porter, Ajvnie , . 

Remarks on Inlcslinal Parasites in Montreal and Relation of "Enda~ 
rneba Histolytica to Colilis.’’ {The Can: Med. Ass’n J., Feb., 

Vol. 30, jYo. 2). 

These _are ^e preliininary results of an investigation done at the 
Royal Victoria Hospital (Slonlreal) with a view to ascertain the 
‘‘gencrol incidence of animal parasites among patients” and to elucidate 
the etiology of colitis, _ a syndrome of frequent incidence in that city. 
The stools of 139 patients, male, female and infants, were examined 
soon after their ndmlssionl Patients suffermg from intestinal malaise 
were chosen. The methods used were microscopical examination of 
fresh preparations in normal saline, methyl green. Gram’s iodine, ns 
well ns a modified. Willis-Barher salt llolation teclmique in each case. 
.As many ns 12 examinations of stools were done for one person, in cer- 
tain cases. 

’Thirteen species of animal parasites were detected, including 5 species 
of Rhizopoda, 3 of Flagellatn, 3 of Cestoda, and 2 of Ncmatoda. 'The 
endameba histolytica was found in 18 casas, llic e. coli in 7 cases. 
Double infection occurred with 9 combinations of parasites, triple in- 
fections in 5 combinations. 

. '. So far, 29 cases of amebiasis have come under the author's notice. 

few of those cases had “no suspicion of intestinal trouble, though they 
had sulfcred preHously from diarrhoea.” It must be pointed out these 
results are not representative of a population ns a whole, being derived 
from p selection of patients studied at but one hospital in the city. 
Still, it xvould not be surprising to detect a larger number of such cases 
in aportlike Alontreal, whore the population is cosmopolitan, seafaring, 
while the fruits and vegetables are imported from southern or tropical 
regions. This hypothesis would explain why a relatively high proportion 
of the patients studied were carrying amebiasis when they had never 
left Montreal. No direct connection with the ctiscs contracted at the 
recent Chicago Exhibition was ever proven. TJicsc infestations “point to 
the need for proper sewage disposal, the keeping down of flies. . . and 
adequate prevention of contamination of water and vegetable foods 
by human excrement.” 

Alay we add that a study of quite a number of colitis coses witli the 
same "technique, excepting the Willis-Barber, is not yet showing the 
same results in some other hospitals of the City, although drugs like 
stovarsol bring a temporary improvement in the patients. 

.lean R. A. LeSage. 

H.^UDtsTV, R. II. M. 

Endameba H i.dolvlica and Colilis in Montreal. (Can. Medical 
Ass'n Journal, Feb., iOSi, Vol. 30, IVo. 2). 

The high incidence of so-called “ulcerative, colitis” in certain hos- 
pitals of Alontreal have led the author to an axtensive examination of the 
stools, in close association with Dr. Porter. Since March 1933, enda- 
meba liistolytica has been obserx’ed in the stools of 21 patients (Royal 
Victoria Hospital). In most of the patients, symptoms xverc subacute, 
or absent. Four or five cases were residents of the City, and were 
registering their first attack. A woman of 52, also resident of the city 
died four days after her admission. In most of tlio cases tiie disease 
had lasted for scv'cral months or more. In one case a similar attack 
had occurred six years previously in Toronto. The two others were odd 
cases: the parasite being in the "first instance detected in a case of ad- 
vanced carcinoma of the sigmoid, the other, in a case of tuberculous 
enteritis Four patients had no dysenteric sx-mptoms xvhntever, the 
endameba being discovered in the stools in routine examinations. 
Tlicsc carriers coastitute the greater danger to the_ community. “Most 
of Uie patients developed their .sjuriptoms in the City” .says the author; 
otliers, very few, came from various countries; only one had stayed in a 
Hotel in Chicago in August, 1933. 

Emetine hydrochloride was the drug diiefly used, given in small 
doses of one-half to one grain hypodcrmicnlly once or twice daily for 
ten to twelve day.s. With this method the endameba disajmears from 
the stools but seems apt to reappear within a fexv months. Carbarsono 
is apparentlv of a slower effect. Yatren enemata were used in one or 
Ixvo cases. ’The author gives his preference to emetine administered 
with caution, bearing in rhind tlie possibility of toxic vomiting and diar- 
rhea, and perhaps of circulatory depression. 

In conclusion Dr. Hardisty suggests that a broader survey of the 
stools of patients admitted to the liospital be made, as the incidence of 
amebic infection is probably greater tlian believed, even in Eastern 
Canada. 

We suggest that the methods for investigation of amebiasis be more 
■ standardized in the various hospitals of this country. 

Jean R. A. LeSage. 

Aethausen' T. L. and Kerr, W.m. J. 

Hemochromatosis II. A report of three cases with endocrine disturb- 
ances and notes on a previously reported case. Discussion of etiology. 
Endocrinology. 17: 621-606, Nov.-Dee. 1933. 

In discus-sing etiological considerations in hemochromatosis the 
authors mention excessive hemolysis, poisoning with copper, chronic 
alcoholism, and hepatic dysfunction. The conclusion is_ reached. that 
two conditions are neeixssarj' to produce hemochromatosis: a constitu- 
tional predisposition of thc’liver or possibly some other organ, and a 
chronic intoxication affecting the susceptible organ. The most frequent 
toxic, agent seems to be alcohol. * . 

Instability of the blood sugar level is the cardinal feature of the dia- 
betes in this disease. Resistance to .insulin is rare and apparently de4 
vclops as a terminal event. Cardiac failure due to hemosiderosis of the 


myocardium threatens to become a prominent lethal complication of 
hemochromatosis. Sexual hj-poplasia occurs in about one-fifth of the 
cases and is probably due to deposition of hemosiderin in the anterior 
lobe of the_ pituitary. Treatment of the diabetes in the absence of 
fatal complications may be followed by diminution of cutaneous pig- 
mentation and improvement in hepatic function. 

Dwight Wilbur, 

Friedenwaed, Julius and Morrison, S.amuel. 

Gastrointestinal Disturbances associated with the Endocrinopathies. 
Endocrinology, 17:393-013, July-August, 1933. 

Fricdcnwald and Morrison emphasize that the endocrinopathies, 
particularly those of the thyroid, parathyroids, pituitary, and adrenals, 
play an important role in the production of digestive disturbances. 

In considering the effect of the cndocrines upon the gastrointestinal 
organs, three mechanisms must be considered; (1) Through the stimula- 
tion of control part of the vegetative nerv'ous system; (2) by stimulation 
of the post ganglionic fibers and nerx'e plexuses of the organs themselves; 
(3) by direct action of the hormone on the receptive organs. 

The effects of thjToid dysfunction are well recognized. Parathyroid 
defficiency is closely related to disturbances of calcium excretion and 
tetany is observed in gastroduodenal dilatation and upper intestinal 
obstruction. Disturbancis of pituitary function give rise to obesity, 
enlargement of the abdominal organs, and to increased thirst associated 
with diabetes insipidus. In Addison’s disease with cortical involvement 
marked gastrointestinal sjuiptoms arc produced. The effects on the 
gastrointosrinal tract of some products obtained from these endocrine 
glands is di.scussetl. 

Dwight Wilbur. 

Beaver, D. C., Henthorne, J. C., and M.acv, J. W. 

Abscesses of the liver caused by Bacleroidcs Funduliformis, Report of 
two cases — Arch, of Path. XVII, 093-509, April, 1930. 

The seyenil species of the Bacleroidcs comprise an interesting 
pleomorphic, non-sponilating group of organisms which, according to 
Bergey’s Manual are obligate anaerobes. There are both gram negative 
and gram positive forms. The present authors believe that these organ- 
isms arc deserving of a much more important place in an estimation of 
relative pathogenicity than they do now, in fact, occupy. The common 
sites of isolation have been the intestinal tract, and the genito-urinary 
tract, especially in the male, and they are also believed to be present 
in the throat and pharynx. The diseases that have been ascribed to this 
group of infectors are varied; they comprise many of the suppurative and 
gangrenous infections, such os appendicitis, male and female genito- 
urinary infections, pulmonary abscesses, empyema, otitis, cholecystitis, 
peritonitis, bacteremia, hepatic abscesses and multiple abscesses of 
liver, lungs, and spleen. 

The present two instances of nuiltiple hepatic abscesses were in men 
aged 6! and 50; the source of the infection was definitely colonic in one, 
and presumptively similar in tlie other. The first patient was found 
to have an invading carcinoma low in the colon, while in the second, the 
preci.se nature of the colonic lesion could not he determined. In both 
patients at necropsy, the abscesses in the liver were large, with a ten- 
dency to be multilocular. The exudate was predominantly' purulent, 
although it mi^hl appear caseous in the smaller lesions, and it also had 
a peculiar putrid odor like tliat of butyric acid. In the gross differentia- 
tion from amebic abscesses, it is pointed out that the latter arc usually 
solitary and unilocular. Actinomycotic abscesses frequently have ex- 
t roniely heavy capsules, while staphylococcic and streptococcic abscesses 
arc often associated with suppurative pylephlebitis, and have an even 
more distinct multilocular appearance. 

In their bacteriologic studies, the authors point out the difliciilty with 
which these organisms are made to grow on artificial media, which must 
at least be enriched by the addition of blood, senim, or tissues. Marked 
variations in morphology occurred, depending on the age of the cul- 
ture and the type of the medium; the most marked aberrations having 
occurred on solid media. The forms observed were chains, cocco- 
bacillary forms, filamentous forms, rods, and rods with large bulging 
granules. The species Funduliformis, is always gram negative and non- 
motile. 

Following the description of subcutaneous abscesses produced by 
inoculation into guinea pigs and rabbits, the authors summarize the 
pertinent facts by stating that infections of this type are probably not 
uncommon, and that the two outstanding regions of primary vulner- 
ability arc the large boxvel and the male genito-urinary tract. From 
such sites (which may be cryptic) dissemination is hematogenous to the 
liver and the lungs, xvith an interval bacteremia xvhich is, or shoidd be 
clinically demonstrable. The infections are very severe and the outcome 
should fie viewed with gravity. 

H. J. Wolff, 

Levy, J. S. 

The Value, of a Neutralkalion Test of Gastric Acidity in Patients 
loilh Duodenal Ulcers and So-called Pylorospasm. Annals of Ini. 
Med., 7:1200, (April) 1930. 

. The author finds tliat a neutralization test with an acid meal gives 
results xvhicli may be used to distinguish normal from abnormal cases 
(duodenal ulcer and pylorospasm secondary' to pa^ologicbl appendix). 
In.tlie latter cases the neutralization is both diminished and prolonged! 
The rasiilts after the neutralization are more uniform and furthermore 
the test is based on sound physiological principles. 

Samuel Alorrisoh. 
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Shat. H. and Sciimss E. M. 

.-1 conudcratiiin of (he Gastric i^<-cr-Cancer Proljlem. With Ihe 
Henort of a Otse of Utccratiwj Carcinoma in uliich the Gastric 
ArMlitv Chanijetl from format to 

lion. ‘.Annals of internal sMeilicine, /:12IS. (April) 19.10. 

authors iKilieve lliiit tlie more reliable ligurcs, obtained by trac- 
inc the after history of those cases of gastric ulcer that have been treated 
bv gastro-eiitcrostomies, would speak eloquently against any tnj?ti inci- 
dence of cancer engrafted upon simple ulcer. In making an early diag- 
nosis of cancer of the .stomach the duration of symptoms is of value 
since tin; history is .short as i-ontrasted with the Asjmnarativcly long 
historv in ulcer but the authors do not believe that a long history is 
iustifiidde presumptive evidence of ulcer-cancer. They also feel that 
nnaeiditv, while frecpiently [ir&scnl in cancer, does not e.vclude its possi- 
biiiU when nb.scnt. 'I'he authors do not subscribe to the view that cases 
of gastric carcinoma in which acid persi.sts, develop on an ulcer basis and 
tjc'v stress the presence of duodenal ulcers in some cases along with the 
gastric Ic,-.ion. In such instances the duodenal lesion may be responsible 
for the acid reading. They note that of the nunierous theories suggested 
to cAfilain the relatively high incidence of anacidity in gastric cancer, 
that of ail a.s.sociated gastritis appears most logictil and receives the 
greatest support. Contrary to others, the authors, believe that an 
ulr crating gastric lesion, associated with an anacidity is presumptive evi- 
deiK !• in fa\ or of carcinoma as against non-malignancy. Persistent occult 
blood In the gastric contents even after the patient has been under 
trcatmmt fiiAors the diagnosis of malignant ulceration. The position 
of the lc.sion in the roentgen ray study is of more value than the size or 
form of defect. Of all the criteria mentioned the authors place the 
greatest .stress upon the disappearance of occult blood reaction in the 
gastric contents since the other improvements may occur with a malig- 
nant n.s well as a benign ulcer. 'I'liey report their case in which free 
iivdrochloric acid disappeared during the progress of a carcinomtitous 
ulcer. 

Samuel Morrison. 

Pllicn, .•\. E. AM) SclIOKNFEI.D, B. .1. 

l'elty\s Syndrome— Heport of a Case u'ilh Complete Postmortem Find- 
in!i.s. Annals of Ini. Med., 7:1230, (.April) I93h. 

The authors conclude that the symptom comple.v of arthritis, spleno- 
megaly and leukopenia is probtibly not a new disea.se entity but may 
be e.vplained on the basis of a chronic infectious process. 

Samuel Morrison, 

Fi.\Ki;i,sTi;t.\ B. and J.AConi, .M. 

Itrport of Tiro Unii.siial Case.s of Primary Carcinoma; (1) Primary 
Carcinoma in the Liter, irilh Cirrhosis of the Liter, Occurring in a 
Female. (2) Primary Carcinoma in Ihc .Jejunum. Annals of Ini. 
tied.. 7:t3J9, (April) IViFi. 

The authors point out again that the majority of cases of primary 
carcinoma of the liier are associated with cirrhosis of the liver. Both 
cases are rare enough to be reported. 

Samuel Morrison. 

Banks, Bknja.min M. and Baiioen, ,I. Arnoed 

Ileliipses in Chronic l/lceratice. Colitis Cairscs and Pretention. 
.Arrhites Ini. Med., 93, 131-139, .fan. 193A. 

Bccurroncc.s in a scries of 209 medical and 23 siirgitial cases of colitis 
have been studied for cau.sative factors, .^cutc ujiiicr resiiiratory in- 
fection started attacks in liTVf, over-c.vertion and emotional upsets in 
13'^r. Couditions which traumatized, or increased the irritability of the 
gasiro-intcstinal tract such as improper diet, alcohol, abuse of laxatives, 
allergy, etc., in 12% and the rcmoMiI of oral foci of infection, such as 
teeth or ton.sils in .3%. 

The incidence of recurrences was highest in the winter at the time of 
most respiratory inf(“ctions, and lowest in the summer. Frequency of 
recurrences ilecreased with each decade of life. The situation and c.xtent 
of the lesion did not inlliience the frequency of recurrences. 

1 he iirophyla.xis of colitis in the quc.srent stage includes proper diet, 
tivoidancc of eiiiotjonal and physical strain and the use of vaccines, 

_ . Franklin W. White. 

Biviais, .V.NDiiEW B. 

Clinical Consideration of the Etiology of Peptic Ulcer. Arch. Ini. 
.Med.,53,97-lI9,.Jan. I93.'t. 

A 
to 
of 

tliat uiiililiitcd gastric juice can produce ulcer by erosion. It does this 
more clfcctively when it act.s on ti.ssue unprotected by nature against it. 
1 Ins cro.sion is more likely to occur when the resistance of the exposed 
tiS5uc.s IS lowered by trauma of any kind such as infection or mechanical 
irritation. Systemic factors if they reduce the tissue resistance or in- 
crease tin; erosion of the acid chyme may make the development or 
rccimcncc of ulcer more likely. Tlie.se causative factors vary in different 
persons at dilfcrcnt tinie.s. A study of each Kisc should show the factor 
or tacloni which are most important, and correction of these factors 
stioutd give good re.sult.s in tlie treatment of ulcer. This is illustrated 
by ttiree groups of ca.se histories showing respectively predominance of 
tissue traunui, acid erosion or systemic factors. 

'"A' . Franklin W. White. 



Bovd, AVilliaai 

The Ttelalionship of Polycythemia to Duodenal Ulcer. From Am. 

Jour. Med. Sciences, May, 1937e, p. 989. 

A case of polycvthcmia A\-ith duodenal ulcer, thrombosis of the anterior 
descending branch of the left coronary artery, enlarged liver and spleen 
and ascites is described. At autopsy, two duodenal ulcers were found; 
one on tlie anterior wall and one on the posterior wall, the latter being 
the larger and apparently the more chronic. The liver weighed 2,200 
gms., and tlie cut .surface ivas that of chronic venous congestion. 

Bclationship between iiolycythemia and duodenal ulcer is discussed 
and the conclusion is reached that the iiolycyt hernia bore a causal 
relationship to the duodenal ulcer. 

Allen A. Jone.s. 

Ke.mp, Hardv a. and IIaber-Man, Sod. 

Bacillary Dysentery in Dallas, Texas. .Some Noles on the Eliologieal 

Atjenls. /Im. .lour. Trop. Med., 19:191-193. March, 1939. 

The authors have made stool cultures from 58 cases of bacillary 
dysentery occurring in Dallas, Texas, during the summer of 1933. 
Of these, 26 oases furnished cultures of dysentery bacilli, of which 16 
were identified as .Shigella paratlyscnlcriae var. Flexner, u as .Shigella 
dispar Andrewes, and 5 as Shigella paradysenlcriae var Sonne. Belative 
inagglutinabilily of the Sonne ty-pes was demonstrated. No Shiga types 
of dv.senterv bacilli were demonstrated in this series. 

Col. Chas. F. Craig. 

Beed, Alfred C. and Joun.stone, HEnnEiiT G. 

Amebiasis Among One Thousand Prisoners. Final Ileporl. Am. 

.lour. Trop. Med., 19:181-189, March, 1939. 

The authors detail the results of the exarainalion of stained prepara- 
tions from the stools of 1,000 prisoners at San Quentin Prison, Cali- 
fornia, for Endamoeha hislolytica. Of the 1,000 prisoners, 92, or 9.2 per , 
cent were positive for Endamoeba hislolylica. Of these, ‘12 were treated 
with carbarsono, of which all but one remained negative for Endamoeba 
histolytica after completion of treatment, for periods varying from 3 to 
7 months, being negative at the last examination, Avhile of 31 treated 
with vioform all but one was negative for Endamoeba histolytica, the 
follow up periods varying from 'I to 7 months. The authors state “It is 
our belief that rc-infeclion is more important than relapse and that the 
chief spread of amebiasis is by food-handlers.” 

Col. Chas. F. Craig. 

Alvarez, W. C. 

Abdominal Pain: II — The Sensilite Jlegions in Die Abdomen and 

IFovs in Which They May Be Stimulated to Produce Pain. J.A.M.A: 

102:1351, April 28, 1931 

In this pafier an elTort is made to understand the mcchaiiism of 
abdominal pain. “The main sensory pathways out of the upper part 
of the abdomep lie along the major splanchnic nerves. Most of the 
sensory nerves in the abdomen probably do not belong to the autonomic 
system and are no dill'erent from those in the rest of tlie body. Evidence 
is accumulating to show that certain types of severe and intractable 
pain are due to some abnormality in the sympathetic nerves. 

The abdominal viscera arc insensitive to snob stimuli as cutting, 
crushing and burning. The few scasory nerve endings present are 
associated mainly with arteries. The parietal peritoneum is everywhere 
well supplied with nerves. If a stimulus to an abdominal organ is to 
be sensed as pain, it must be applied over an area wide enough to affect 
many of the scattered nerve endings.” 

The author discusses separately, the various abdominal organs and 
their po.ssible mechanisms of pain production. He throws out the sug- 
gestion that some forms of abdominal pain may be due to the accumula- 
tion of irritant metabolitas or toxins in the tissues. 

Samuel Morri.son. 

Moravvitz-Manke. 

.Secondary Pellagra. Archires f. Verdauunaskrankheilen, January, 

1939, Vol. 55, No. 1-2. 

Europe is not free cither from this disease. The case reported showed 
an achylia refractory to bistamin associated with periodic diarrhoeas. 
.Stool e.xamination was negative to flagellates and protozoa but it 
revealed a poor absorption of fats. Blood chemistry was normal, the 
nitrogen content of the stool could not be determined. Diagnosis was 
attained by the dermatological findings which consisted of symmetrical 
and bilateral hyperkeratoses of both hands and face a.ssociated with 
seborrhea and papillitis of the tongue intcrsper.scd with alropliic and 
flaming red areas (“Ilimbeerzunge”). There was a psychosis (maniac 
depression) present without any pathological neurological findings. It is 
assumed that severe alterations in the gastro-inteslinal tract arc respon- 
sible for this condition with possibly a poor absorption of Vitamin B2 
contents. 

AI. E. Gabor. 

Webster, D. B., and .1. C. Armour. 

Effect of vitamin deficiency on gastric secretion. Proc. Soc. Exper. 

Biol, and Med. 30:1297-1300 (.June) 1933. 

_ 1 he e.xperiments reported here indicate that the vitamins contained 
in yeast imc necessary for the normal secretory activity of the gastric 
mucosa. No analyses have yet been made of the B fraction responsible 
for tins eil^ecl. rho complete achlorhydria under the condition of 
avntainmosis was obtained independently of anorexia and inanition^ 
which never occurred in the exiierimental animals. 


L. T. C. 


SECTION II — Experimental Physiology 


THE INFLUENCE OF THE PYLORUS UPON THE REGULATION OF 
THE ACIDITY OF THE GASTRIC SECRETION 

By 

WILLIAM WALSH LERMANN, M.D. 
and 

LYLE M. NELSON, JR., AI.D. 

PITTSnUUGn. PENNSYLVANIA 


T he following delniled work, is an attempt to ascertain 
the significance of the pyloric mechanism in the con- 
trol and regulation of gastric acidity. For many years it has 
been apparent that the secretory findings were, dependent 
not alone on native acidity or the dilution factor but that, in 
some way the alkaline, pancreatic secretion played a role. 
It is apparent in a survey of the literature that many authors 
have referred to the significance of the pylorus in this 
mechanism. 

. Cannon’s early theory of the mechanism of the pyloric 
function was based on his contention that the appearance of 
acid at the pylorus causes the sphincter to relax and that the 
appearance of acid in the duodenum results in closure of the 
spluncter until the acid is neutralized by the alkaline pan- 
creatic juice, after which the process is repeated until the 
stomach is empty. This theory has been proven incorrect 
by the work of Baird, Campbell and Hern who point out 
that gastric and duodenal intubation show that acid in the 
duodenum does not necessarily close the pylorus, for the 
most rapid emptying time took place where the duodenal 
contents were unusually acid. Furthermore, an acid stomach 
shows a similar tendency to premature evacuation. Ivy 
found that strong acids or alkalies in the duodenum most 
frequently cause relaxation of the sphincter and regurgitation 
of duodenal contents (bile) into the stomach. 

Stimulation of the plexus of Auerbach causes contraction 
of the intestinal wall above and relaxation below; this is the 
“Law of the intestine” (the myenteric relle.x). In 1899, Bay- 
liss and Starling reported that handling the intestine with 
the fingers “produced reflex inhibition of the Avhole length 
of the intestine.” 

Cannon, later, concluded that the inhibition rellex of the 
stomach travelled mainly via the extrinsic nerve but could 
travel equally well via the intrinsic nerve. Later he observed 
that section of the intestines eighteen inches below the 
pylorus caused the pylorus to remain in spasm five hours. 

Pearcy and Van Liere determined that distention of any 
portion of the gastro-intcstinal tract will produce inhibition 
of every other portion of the tract; the part stimulated will 
respond by contraction. 

Carlson and , Litt proved that the motor disturbances of 
the pylorus may be induced not only by local pathological 
conditions in the stomach and the duodenum, or by abnormal 
states of the central nervous system, but also by excessive 
irritation of most, if not all, sensory neiwes, particularly tlrose 
of the abdominal organs. Ryle decided that the important 
factors promoting. patliologic hyperacidity were an excessive 
secretion and pyloric hypertonicity. Apperly believes that 

' *Dopfirtmcnl of Ghstro-Entcrolojiy, The Western Pennsylvania ITospilnl, Pitlsl>urf;li. 
Submitted for ptibUcation. April 18, 193L 


the positive forces of the duodenum normally play a part in 
the regulation of the alkali reflex. Bolton, Goodhart and 
Campbell all conclude, that the pylorus is the main factor 
controlling the duodenal reflex. Brunemeicr and Carlson 
show that stimuli in the duodenum call forth contractions 
of the pylorus and induce, at the same time, inhibition of the 
tonus and contractions of the empty stomach. Cole, by serial 
X-ray studies, has demonstrated that the activity of the 
pyloric sphincter is directly propoitional to the magnitude 
of the. antral contractions and that chyme pa^es into the 
duodenum during gastric systole but not during diastole. 
The work of Alvarez, Thomas and RTeelon, Luckhai’dt, 
Phillips and Carlson support the ncuro-muscular control of 
the sphincter. 

Boldyrcfl’ propounded the theory of the “automatic” regu- 
lation acidity of the contents of the stomach. This theory 
maintains that the initial high acidity of the gastric juice is 
lowered to the acidity of 0.15 to 0.021 HCl by an influx of 
intestinal juice into the stomach with the purpose of neutral- 
izing the. superfluous acidity; a portion of the strong acid 
fluid passing from the stomach into the intestines produces 
a combined secretion largely of pancreatic juice — and if there 
is not sufficient pancreatic secretion, there are also bile and 
intestinal juices secreted which provide the necessary ma- 
terial — the acid fluid, according to this author, iiritates the 
intestinal wall, provokes antiperistalsis which then drives the 
alkaline secretion of the duodenum into the stomach, result- 
ing in the lowering of the acidity of the contents to the usual 
level of 0.16 HCl." This theory has been confu med by Migas, 
Hilosoron. Carlson. Ehrenreich, Spencer and others. It is 
furtlicr believed that hyperacidity probably is due to the 
fact that there is a disappearance of this protective, regurgi- 
tation mechanism. Thomas and Wheelon produced experi- 
mental evidence to show that the pyloric sphincter receives 
a- double nerve supply consisting of motor and inhibitory 
nerves, coursing by way of the vagi and splanchnics. both 
nerves being mainly motor in function. 

The recent work of Stevens adds important cvidencc to the 
neutralizing powers of the duodenal contents. Working on 
dogs, he reports quantitative studies on uncontaminated 
duodenal juice in vivo, Avhich investigations show conclusively 
that the duodenum, before isolation, can neutralize an aver- 
age of 1800 c.c. of 0.5 percent hydrocliloric acid during a day 
in addition to the acid passing through the pylorus; these 
figures suggest that it has a reserve function in this respect 
considerably in excess of physiologic needs. 

It would appeal- that Stevens’ work shows the neutralizing 
powers of the duodenal contents to be even greater than we 
imagined; recalling the “Law of the intestine” and the reports 
of Carlson and Litt that “Motor disturbances of the pylorus 
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may thus bcintJuccd not only by local, pathologic conditions 
in the stomacli and the duodenum, or by abnormal states of 
the central nen'Ous system, but also by excessive irritation 
of most, -if not all, sensory nerves, particularly those of the 
ai)dominal viscera.” .Still we are ^vithout proof of the neutral- 
izing effect of reflux duodenal contents in man, as the experi- 
mental physiological surgery on dogs immediately^ calls into 
action the pyloric contraction (the law of the intestine). 

.METHOD .\ND SCOPE OF AUTHORS’ STUDIES 

Variations in successive fractional gastric analyses may be 
noted on the same patient. These variations were at times 
too great to be e.xplained by medication and diet, so that a 
study of the component parts, other than the acids, was made, 
'liie presence of and the quantity of bile and trypsin were 
noted in the lower acid analyses to be much more frequent 
and greater in amount than in those with higher acid response. 

In order to obtain added information as to the control and 
the effect of the regulation of acid secretion in the digesting 
stomach by the regurgitation of the duodenal contents, the 
following test was made: A Rehfu.ss gastric tube was 
changed to a gastro-duodenal tube by changing the metal 
bulb or tip into two distinct parts; this was done by sawing 
the tip laterally at its midpart and inserting a solid bar, thus 
dividing it into two parts not connected by any passage way 
or opening; both ends of this tip were perforated and rubber 
tubing connected, the lower end having a lube six to eight 
inches in length, to be changed according to the position 
of the stomach in each patient. A regulation Rehfuss bulb 
was attached to the shorter piece of tubing. (Figure 1). 



figure I Lcrmaiiii modification of Rehfuss tube for Gastro-Duodcnal 

studies. 


Twelve cases of clinical duodenal ulcers were studied, all 
, of whom showed a high fractional acid content 24 hours 
prior to the gastro-duodenal test. ITiis gastro-duodenal tube 
was swallowed^ m the early morning after approximately 
15 hours fast; it was then observed under the fluoroscope at 
15 minute intervals until the duodenal bulb was seen to be 
in coiTcct position in the duodenum. RTicn this was ac- 
complished, a test meal of ten and toast was given and con- 
tents withdrawn for analysis at 15 minute intervEds. All 
duodenal contents regurgitated had to pass through the 
perforations in the lower half of the gastric bulb and mix 
g'^stric pohtehts before being aspirated for analysis. 
1 he regurgitation of bile and trypsin was \cr\ noticeable 
«» specimens dunng the gastro-duodenal teit, although 
these bad been absent m most of the fractional gastric'analy- 


ses previously made on these patients. The lowered acid 
content was marked in aU but two of these cases and these 
had shown large amoimts of bile and trypsin in the fractional 
analyses done previously. By this method, any_ influence of 
the pylorus in preventing the reflux of the alkaline duodenal 
secretion was obviated and the pylorus held open by this 
tube permitting the free regurgitation of duodenal contents 
during gastric activity. Our findings lend support to the . 
work of Alvarez, Bolton, Carlson, Cannon, Cole, Crohn, 
Rehfuss, Ryle and others concerning the dominant part , 
played in gastric function by the pylorus and the duodenum; 

One of the most interesting points regarding our work- 
curves is that they represent a series of observations on clini- 
cal duodenal ulcer. In practically every instance the frac- 
tional gastric curve is typical of that condition, showing the 
high step-ladder rise and follow-through with high free acid. 
With few exceptions, this is the type of curve which is de- 
picted on these charts in a single fractional tube examination. ; 

Wlien the gastro-duodenal tube is inserted, however, in 
the majority of instances, the contour of this curve defi- 
nitely is altered. This can be far better appreciated if the 
general average of twelve cases is carefully analyzed. 

In Chart 1, which shows perhaps better than any other, 
the general findings and which is representative of a com- . 
posite gi'oup, one notices first the typical form of composite 
curve for duodenal ulcer. Then on studydng the broken line, ■ ■ 
he observes that the broken line follows an almost normal ' 
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Cbart 1 — Average of 12 Cases of Duodenal Ulcer 


cun'c for one hour. To one’s surprise, the duodenal ulcer 
curve is normal for the first hour, a fact which to our knowl- 
edge has never been brought out in the literature. Generally 
it is believed that the duodenal ulcer curve is an abnormi 
curve in every respect. Our studies show, however, that 
when the pylorus is kept open, the curve turns sharply down- 
ward and follows more or less the normal curve. It is striking 
that the abnormal portion of the duodenal ulcer curve is in 
the sTCond hour and it is precisely this portion which is 
modified by the technic that has been used. One cannot 
escape the conclusion that, in some way, increasing tonicity 
of the antral and pyloric segment' is probably responsible 
for this change. . 

-Some of the graphs of the acid curve are of great interest, 
showing conclusively the secretory change produced by this 
method of controlling two factors which have long been 
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knovrn to be of prime importance in tbe regulation of gastric 
secretion. First, one must realize that this tube blodcs 
pyloric closure and thereby minimizes the muscle tonicity 
of the ^trum and pyloric segment; second, rve are convinced 
that the free regurgitation of duodenal contents is a factor 
wliich is naturally controlled by the tonicity of the antral 
and pyloric segments, but which plays some part in what may- 
be termed the “chemical control” of gastric sectetion. 

ViTiiie the average reduction in acidity in our 12 cases 
shows the free reflux of duodenal contents to lower the total 
acid in hours 38 points and free hydroctiloric acid 20 
points, some cases such as case 7 Qrere illustrated. Chart 2), 
shows at the 134 horn- period 50 points total acid and 5 points 
free hydrochloric acid; the maximum reduction at the 1% 
hour period is 83 total, 38 free hydrochloric acid. 

The consensus of opinion today is in support of the im- 
portance of the motility and emptying time of the stomach 
rather than upon the secretory function in the causation of 




anism ; another group of workei-s would emphasize the great ' 
value of acidity of the gastric juice; another series of studies 
would emphasize the importance of the distention and filling 
of the duodenum and, stiU others, would emphasize the 
importance of the distention and filling of the lower bowel. 
He lumself concludes that the movements of the pylorus are 
controlled by reflexes arising in the mucous membrane of 
the stomach and the duodenum, and agrees ■with Ryle, 
who points out that where a relationship between the se- 
cretory phenomena and the emptying time is discernible, 
it is just as reasonable to regard the high or low acid as 
the resuli and not the cause of pyloric hy-per- or hypotonus. 
This experimentEd work appears to add more conclusive 
proof to the previous original studies and the literature pub- 
lished. Future studies following this preliminary report will 
deal with the relationship of duodenal contents, trypsin, 
bile, etc., and the gastric secretion. 
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Chart 2 — A.S. Case No. 7 

gastric pathology and resulting symptoms. Bolton states 
that symptoms constituting dyspepsia are not primarily due 
to alteration in the secretion of gastric juice, or in the chemical 
process of digestion, but to alterations in the motor function 
of the stomach. So long as these functions are conducted 
normally, and tbe stomach empties in normal time, it does 
not matter whether the gastric juice is increased or diminished 
in amount, but if the stomach fails to empty itself normally-, 
then secondary- alterations occur in the gastric contents, 
which add to or modify- the sy-mptoms produced by tbe motor 
insufficiency of the stomach. Carlson has shown that “hunger 
pains” are due to excessive contractions of the py-lorus and 
pyloric, end of the stomach. 

To summarize the work published on the function of the 
pylorus and on duodenal regurgitation, Rehfuss concludes 
that one ^oup of obsers-ers would make the function of 
the pylorus dependent entirely on the neuromuscular mcch- 
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j I. ■ . - • , ^ Exemplified bv Shock and Hemorrhage. 

Acute , March, im.'Number 3, pages 55Ur>6G. 

-n oMthnr di.=<ifies acuta ckcidnlory failure from a physiological 
1 he author Cla-. ■ ]. Haemalogonic type; 2. iNeuro^cnic 


view, Kjim into 

this pmuph^ is based ciue'ny on the physiology resulting from different 


Am r™ ing to Groeningen, Jnn.es Latta m 179a >vas he first to.em^oy 
the term "sho<:k’' with the meaning that is now attached to it. The 
m.tl.or citos two excellent des<.rintions of clinical shock by dcscnbmg 
two acutely shocked patients Ixitli going to post mortem and showing 

on shock bv such men ns Ambroise Pare, \\ . Clowes, lUbS, iseinan in 
1719 Garengiot 172.!, John Hunter, Bichat, Travers, Samuel Gross, 
Gollz Billroth, Groeningen, Henderson, Camion, Cnle and Phomistcr. 
\n iniiiortant advance in the (hwelop.iient of the tircsent conception of 
shock was made in II!79, when Mapother stated that the most marked 
phv.sical change . anseil In shock was a contraction of the arterioles. 

He'n.ssmncd that the dilator r.er\es were paralyzed. _ 

Tlie nutlior mentions lli.il primary shock occurs immediately following 
rc<-eipl of the injurs, wliile in secondary shock there is an interval of one 
hour or longer betwien the injnr\ and the development of unfavorable 

Aiimeroua experiments wore performed on dogs — where injury was 
prodiK ed b,\ .striking or. ■ of the posterior extremities of deeply nnestlie- 
lized dogs mma m is blows will, a hammer. These experiments showed 
tiial sexcrc iraii ii.'’ » itb rupture of large vessels results in loss of blood 
of some lompo.itiou as it exists in the blood stream and a dihit'on of 
remaininglilo.il! ■ • ur.-. Milder trauma causes lo.ss of greater proportion 
of piasiiM lb. in li '■'■d cells and a rc.sulting concentration of blood occurs. 

Parson- md • ‘i. niistcr concluded that reflex vasomotor paralysis or 
exiiaiistir n did ’i"t account for the circulatory failure, since intensive 
.stimulation of 'ouialic nerves produced elevation instead of fall in 
Mood pressur-. 

Till u.ihii.'- experiments on dogs showed that if he loxvered the 
blood prcs-nic li\ removal of blood and that if the blood pressure re- 
maiiicd id I low point for sex’cral hours, transfusion was W'itliout benefit. 
If the hl sid pressure remains dcpre«.sod for a considerable liitic. the 
x a-o-i on- tre tor nieelianism fails and vasodilatation results. An increase 
in 1 onci 111 ration of red blood cells xx-as found in all, the.se cxjieriments. 

'1‘hc author feels that there are contributory factors that play n part 
in the production and maintenance of shock. 

In the prexenlion of shock it should bo remembered that a person 
max haxe lost a great detil of blood and still hax'e an cs.sentially normal 
Mood (iressure. hut yet the loss of a slight additional quantity may re- 
huli ill sex ere shock. It is important to realize that the aim in treating 
secoiidarx shock is not to produce n high hlood pressure, but to cause an 
increase in the volume of circulating blood. Special attention was de- 
xoied to the protein content of the blood plasina because it is the stib- 
-t.uice that attracts fluid into the blood stream and holds it — it was 
found that when xvhole blood xvas introduced intravenously in place 
of gluco-e or salt solution, there was not the ilccretise in the protein 
conlenl of the plasma ns xvas the case with the great loss of both fluid 
and jirolein plasma xvhen only salt or glucose xxas injected. Addition of 
adrenalin and pituitrin bad no effect on this loss of plasma. 

Charles T. Sturgeon. 

-Mii.i.r.n, T. GniEii ,xnd Aiiiiorr, W. Osleh 

InleslinnI Intubation: A Practical Technique. Am. Jour. Med. 
Science.^, May, It)3b, p, 593, 

The authors describe a double-lumened rubber tube xvith a Rclifiiss 
bucket and a nibber bag attached at the distal end. 

In the technique, the tube xvith the bag deflated is taken by the fasting 
subject in tbe morning, the subject reclining on the right side until the 
lube has reached the duodenum, the contents of xvhicli may be deter- 
mined by its character obtiiinable through lumen B,, or by Huoro-scopic 
ohserx-ntion. A special posture is no longer required. When the capsule 
has reached the third portion of the duodenum, the bag is distended 
moderately xxitli air or an flfij .sodium iodide solution for visualization. 
Then 3 cm. of the tubc is sxvalloxvcd every ten minutes until the desired 
point is reached. 

120 to l.xO cm. 1 _ 

tubing required to reach from the jiylorus 
nintely 270 cm. 

The authors have investigations regarding chemistry and phy.siology 
of the small Ixowcl under way, also studies upon the motor effecls of drugs 
administered orally or by lumen B, or hyjxodermic injection, also 
Hoentgenmy study of duodenal lesions and bactcriologic study of the 
contents of the small Ixoxvel under fa.sting conditions and tiBcr the ad- 
ministration of certain types of food. 

Allen A. Jones. 
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-d. In six hours the lube usually passes to a distance from 
11 . beyond the pylorus, fiinhorn estimated the length of 
to the cecum xxas approxi- 


IIaXVKINS, WlLMA-Xl B. AND WmctiT, .Angu.s. 

Bile Plasma Cholesterol: Ftuctualions Due to Liter Injury and Bile 
Duel Obslruclion. J. Exper. Med., 59:527-11,39, April, 1935. 

The authors, working on dogs, substantiate the claims of FeigI, 
Epstein and otliers that chronic liver injury caused by chloroform 
brings about a hypocholesterinemia xvith drop in the cholesterol esters 
from a normal ratio (10% to 70%) to 30% or le.ss. They also confinn 
the findings of many others that prolonged biliary obstruction produces 
a hypcrcholcsterinemia, and suggest that these fads may hax'c a . 
clinical application in differentiating obstructive lix'cr disease and par- 
enchymal liver disease. 

Martin Vorhaus. 

WnioiiT, Angus and Wiiippee, George H. 

Bile CbolcsteroE Fluclualions Due- to Did Factors, Bile Satis, Liter 
Injury and Hemolysis.” J. Exper. Med. 59:511-525, April, 1935. , 

Experiments in bile fistula dogs shoxv, under uniform diet conditions 
in a normal animal, a constant excretion of cholesterol, i.c., 0.5 to 1 
mgm. per kilo per 2-1 hours. Diet rich in egg yolk will increase cholesterol 
in the bile (5 to 15 mgins.) but considerably less than the amount of 
cholesterol intake. Bile sails alone xvill increase cholesterol output in ' 
the bile as much or more than a cholesterol rich diet. Mild moderate 
liver injury (chloroform) markedly diminishes the bile salt and choles- 
terol content of the bile. Decholin and isatin increases bile iloxv but 
causes no change in cholesterol elimination. 

Martin Vorhaus. 

Gnoss, EnxviN G. and Slaughter, Donald H. 

The Action of Paparerinc on the Muscular Actimly of the Alimentary 
Canal. Journal of Pharmacology and Experimental Therapeutics, 
53 (.?); 551-562, Notemher, 1931. 

In viexv of the consttint search by gastro-enterologists for drugs which 
will relax the boxvel, it is interesting that Gross and Slaughter found, 
in the stomach, that pnixnverine reduced the tone lex’el and abolished . 
perisUiltic xvaves. In the small intestine, subcutaneous, intramiLscuIar, 
and intravenous injections of from 1 to 10 ingm. per kilogram body 
xx-cight of papaverine failed to influence the motility in any consistent 
manner. In the colon, papaverine decreased the frequency of the tone 
xxax'cs xvithout changing the general tone level but this clfect xxas slight. 

Walter Alvarez. 

CniSLER, Georob, Van Libre, E. J., and Booher, W. T. 

The Effect of Anoxemia on the Digeslire Motcmenls of the Stomach. 
Am. J. of Physiol, 102 {3): 629-635, December, 1932. 

Van Libre, E. J., Cri.si.er, George, and Robinson, Dennis. 

Effect of Anoxemia on the Emptying Time of the Slomach. Arch, 
of hit. Med., 51:796-799. May, 1933. 

In viexv of the well-known fact that a failing heart xvill often cause 
indigestion, two papers by Van Liere and his associates are of interixst. 
They produced anoxemia in dogs and found marked inhibition of gastric 
movements, together xvith a considerable degree in delay of emptying 
of the stomach. Obviously, there can be several other xvays in xx’hich a 
failing heart can influence the digestive tract. It cun influence it through 
the nervous system, and it is conceivable that it can produce flatulence 
through changing the tension of gases in the. blood. 

Walter Alvarez. 

Alle.s, Gordon A. 

The Physiological Significance of Choline Deritalites. Physiological 
Berieu's, 15:276-307, April, 1935. 

Alles discusses the historical development of our knoxvledge of choline- 
and its derivatives, particularly acetylcholine, muscarine, carbaiuin- 
osylcholine, and acetyl B mothylcholine, xvith particular reference to 
their partic.ipiiting as humoral agents in intestinal, cardiac, ocular, 
vasodilator and voluntary muscles, and vasodilator, secretory, and 
synipatlietic mechanisms. In regard to the intestinal mechanism it is 
pointed out that from the isolated intestine of tlie rabbit there diffu.ses 
out into its enxuromental sidine ns much as S--! mgm. of choline in an 
hour. In addition, the intestine has the power of synthexsizing choline 
and acids to form esters, and it also contains an enzyme which is capable 
of destroying acetylcholine and therefore capable of accelerating its 
synthsis. The intestine contains relatively large amounts of this enzyme. 
Stimulation of the vagus increases the quantity of free active agent in 
the intestine. The action of muscarine and acetylclioline is apparently 
ujKin some receptor mechanism or substance distinct from the nerve 
ending. A more recently popular derivative acetyl B mothylcholine 
has been suggested for trial as a useful dnig for specifically' stimidating 
the purasyinpathetic nerx'oiis system because of tbe duration of its 
effects and its freedom from apprecitdile nicotine-like activities. Sub- 
cutaneous doses of 5 mgm. produce definite cardiovascnlar alterations. 
50 to 100 times this dose has to be administered orally to produce effect, 
and this was sloxv in onset and mild in degree, suggesting a marked de- 
gree of jlestniction during absorjition. Gastro-intestinal cffecLs were 
more evident than cardiovascular changes xvith oral administration in 
contrast to subcutaneous administration. 

Dwight Wilbur. 
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Aijstracts 


Smith, Euzabeth'B, B. 

Gcl(iliT}(ise QTid the Galcs-GllfUdii-Coic-ffill Alclhod of Pepsin Pisliniu- 
Iton. Jottr. of Gen. Physiol, 17: 35~'i0, Sepkmber 20, 1933. 

- The author using pure canine gastric juice from a Pawloir pouch ’ 
.dctenuined that the enzymatic acti\"ity-or this fluid is the same whether 
measured by the gelatine film method or by the hemoglobin technique 
of Anson and Aiirsky. Higher values are obtained by the. gelatin 
\Tscosity method, suggesting the presence of some gelatinaso. activity 
in tins material. It is believed that the gelatine film molliod constitutes 
as nearly a tnuy peptic method as does any other, 

Dwight Wilbur. 

, G.\tTT:, G., McHeisuy, E. W. .ind Wilso.v, M. J. 

^ . Hislantine in Canine Gastric Tissues. (J. Phy.siol, 79,23^-238). 1933. 

Since the work of Popielski, showing that histamine will cause a 
» gastric secretion, the question has been raised whether histamine is the 
pstrin isolated by Edkins from the pyloric luucosn of the stomach. 
J'vw" and his co-workers found that histamine isolateil from the hog’s 
stomach is inactivated by histaminase. The present workers go furtlier 
? into the problem and make a study of the distribution of liistainino in 
; the gastric tissues. 

■„ It is significant that, whereas Edkins found that fumlic c.vtracls do 
not produce a secretion, these authors find that they do. 

The e.\tracts were assayed on the blood pressure of a cat against the 
1 cQ’ects of a standard histamine solution. .-Vll the extracts lost their 
secretagogue and depressor effects when incubated with histaminase; 

; tliey did not contain choline, “callicrein," etc... so tliat the active prin- 
' ; ciple is probably histamine. 

' There is always more histamine in gastric mucosa than in gastric 
^ muscle, and about two hours after a meal the histamine content is 
\ greater tlian in a starving animal. Eigiity per cent of the total hista- 
mine of the stomach is present in fheTundic nuuxisa, whilst only 129 o 
is in the pyloric mucosa. 

-M. TI. Friedman. 

. ■ SC!U110\VA.T0WA, 0. F. 

Pflagers .Archir 23't, jYo. I. 12-'t-!29, {f<''eb. 193ti). Zur Frage des 
Mrchanisnms der zireiten Phase der .sekrelorische Alagcnfunklion. 
(The mechanism of (he second phase of gastric secretion]'. 

Complete resection of the pylonis was performed in 3 dogs equipped 
with Pawlow pouch, the continuity of the gut being restored by gastro- 
diiodenostoiny. The pouch secretion in resjwnse to standard meals 
(bread, milk, meat, Liebig's extract) was studied before and aPer the 
- operation. Volume, duration of secretion, and acidity remained practi- 
i. adly unchanged; there was a slight increase in peptic power. The 
• author concludp tfiat contact, of food with tfio_ pyloric wall is not an 
;; esisenlial condition for the second phase of gastric secretion: this phase 
is lliereforc due to absorption of Secretagogue bodies derived from the 
i- food, rather than to a specific honnone “gastrin” released from the 
wall of the pylorus. 

F. C. Macintosh. 

" Koskow.ski, W. 

,• Jotirn. de Physiol, et dc Path. Gen. 31, No. 3, 697-712. (Sept. 19.33). 

/f Les proprictes dynamiqnes dii sang an cotirs dc (a digestion el tear 

changernents dans difierentes conditions expcrinicntales. (The 
dynamic properties of the blood during digestion and their changes in 
'carious experimental eondiliorts.) 

Blood withdrawn from dogs or human subjects during digaslion of a 
protein meal contains a histamine-like sub.stance. ns shown by its action 


on the isolated virgin guinea-pig’s uterus. Blood withdrawn from fast- 
ing subjects or during dige.stlon of fat or carbohydrate does not possess 
this property. The author considers that the second phase of gastric 
secretion is evoked by histamine, but give.s no direct proof of its identity 
with the uterus-contracting substance of blood. 

F. C. Macintosh. 


BAnenvY. E. 

The Mechanics of the Digeslire Tract. Lancet 226, Jan. 6, 1936. 

The normal mechanism of the propulsion through the alimentary 
tract can only be seen under normal conditions by rndioscopic meUiods. 
Normal movements depend on the free mobility of the viscera. Under 
restricted conditions or when the abdomen is opened such movements 
as are seen are likely to be reserve mechanisms or distortions of normal 
movements. Rndioscopic observations suggest that in the majority of 
cases, the movement of the bolus from fauces to the upper part of the 
oesophagus, is due to the negative tension in this part and that the food 
is sucked down rather than the propulsion method described in the 
textbooks. Tliis latter method is a reserve mechanism used only to 
mvallow dry or unpleasant food. Badioscopic observations suggest that 
in the upper part of the digestive tract peristalsis is a reserve mechanism: 
imdcr normal circumstances the food is propelled by other means, such 
ns increased tonic action and movements of the mucous membrane, 
perhaps aided in some parts of the tract by the development of negative 
pressure ahead of the oncoming food. In the lower part of the tract there 
IS no rhythmic peristalsis but only occasional and infrequent projections 
of the contents through considerable lengths of intestine. 

.1. J. Day. 


Kuxitz, M. and NoRTiinoP, J. H. 

fnactiralion of Crystalline Trypsin. The Journal of General Phy- 
siology, 17: 591-615, March 20, 1936. 

Trypsin, like other enzymes, becomes inactive in solution, and the 
rate at which tiiis inactivation occurs depends upon the temperature, 
the pH, the concentration, and the purity of the solution. While cnide 
trypsin preparations have a maximum slabUity at about pH .3.0 and 
arc completely and permanently inactivated if heated above 70 degrees 
C.. solutions of pure crystalline trypsin may be healed to boiling (in acid 
solulion) for a short time without permanent loss in actvity. The 
crystalline preparation is apparently a pure protein. The inactivation 
of crNstallino pepsin may be reversible and irreversible. There is loss 
of activity at bigii tcmpernliires or in alkalme solutions. In general, 
the decrease in activity under all these conditions is proportional to tiie 
decrease in the concentration of the trypsin protein. 

Dwight Bh'lbiir, 


.\nson, M. L. and MinsKY, A. E. 

The Estimation of Trypsin with Hemoglobin. Jour. Gen. Physiol, 
17:151-157, Noccmbcr‘20, 1933. 

The formation from hemoglobin of split products not precipitable by 
trichloracetic acid is taken as a measure of tryptic activity. The split 
products are estimated colorimelrically. The authors note that many 
eslinialions may be made in a short lime. The results are entirely re- 
producible. The hemoglobin solution keeps for some time and the rate 
of digestion is not sensitive to considerable amounts of acid, alkali, 
urea, or glycerol added to the enzyme. The method has several dis- 
advantages also. 

Dwigiit B'ilhur. 


?siOTICE 

Inasimicli as there haA'e been numerous complaints of 
non-receipl of the Journal being received by the publishers, 
yve yvould appreciate subscribers reporting at once this or 
other dissatisfactory experiences. 








SECTION III — Nutrition 



A STUDY OF OBESITY IN AN OUTPATIENT CLINIC ' 

By 

EDGAR C. BECK. iM.D. 

and 

ROGER S. HUBBARD. Pli.D. 

BUFFALO, NEW YORK 


T he Ircalmenl of obesity at the present lime is showing 
two tendencies, one based on scientific reasoning and 
one on popular fancy. The work of .Toslin and the experience 
of insurance companies show the importance of the subject 
and the need for intelligent study directed toward the control 
of the condition. The interest of the lay public in seif-lrea^ 
inent, stimulated largely by women’s desire to become thin 
in an elTort to be stylish, has led to the development of various 
freak diets which have often proved hai-mful. It is evident 
tliat there is every reason for the study of proper methods 
of treating obesity and also for means of instructing the 
public in their use. 

Eor a convenient definition of obesity we have chosen the 
one given by McLcster.' “Obesity is a condition of the body 
in which the weight, because of the excessive storage of fat, 
is above nonnal.” According to McLester’s conception, the 
heightrweight-age tables give only an approximation of 
normal weight and allowances can be made of 10% or more 
either above or below the accepted normals for adaptation 
lo type of build, occupation, and other factors. 

There are two reasons why the markedly obese person 
presents a distinct medical problem. He has certain sjunp- 
tonis and physical signs which greatly reduce his economic 
cfliciency and his sense of well-being, and his life e.xpectancy 
is less than is that of the average person. 

In an analysis of the causes of death of 26,000 insured per- 
sons made by tbe Connecticut Mutual Life Insurance Co.,= 
it was found that heart disease accounted for the deaths of 
15% of tbe “stout” as compared with 6% of tbe “lean.” 
Other circulatoo' diseases caused of the deaths in 

overweights against 3% in the thin. Nearly twice the number 
of heavy, as opposed to light, people die of kidney disease. 

Rollo Britten,^ in the Ijnited States health reports for 
August 1933, gives the following figures in an analysis of 
100,000 overweight individuals. The dealli rate was higher 
in fat people than in the tliin in pneumonia; influenza, heart 
disease, cirrhosis of the liver, Bright’s disease and apoplexy. 
There was an immense increase in high blood pressure in the 
obese group. The only diseases which were more prevalent 
in the lean were tuberculosis, diseases of the nerv'ous system 
and diseases of the gastro-inleslinal tract, not attributable 
to gall bladder disease. 

Joslin‘ states that “diabetes largely is a penally of obesity; 
the greater the obesity, the more likely nature is to enforce 
it.” (i.e. the penalty). 

Dr. iHonzo Taylor® explains why obesity is common in 
ibe Lnitod States. He says that the average amount of 
physical work done by tbe American man and woman is 
declining each year because of the mechanization of society, 
both in industry and in the home. This, plus the improve- 
ments in transportation, communication and business melh- 


•From fiir; Outtralienl Departmcnl ot the Buffalo General Ilosnilal, Buffalo, N. Y. 
SulmutleJ for puWicuUon. April ffl, 1934. 
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ods, has greatly reduced the bodily labors of living. Improved, 
heating systems have lessened the energy necessary to keep , 
warm. These would be good features, but unfortunately the , 
average person’s appetite has not been reduced in proportion. 

Every clinic today has to contend with the problem of those , 
who are receiving emergency economic relief and who there- 
fore cannot afford to buy a wide variety of food. One would 
expect that such people would lose weight. On the contra^, 
the less expensive diets contain a great number, of calories. 
Bread and spaghetti are the two cheapest sources of susten- 
ance and many xvho have been forced to economize on their 
foodstuffs in the past three years have gained a considerable 
amount of weight. 

The exogenous theory, which maintains that all cases of 
obesity are due to overeating and underexercising, is advo- 
cated by such investigators as Newburgh, ® Johnston, Bene- 
dict,’ Wilder, Smith and Sandford,® and Peters and Van 
Slyke.® 

Newburgh® stales unqualifiedly that obesity always is due ‘ 
to overeating. He says that even though some people main- 
tain their weights or even gain xvhile subsisting on a low 
caloric diet for as long as 16 days or more, eventually they ■ 
will start to lose. Newburgh explains this phenomenon in 
the folloxving way: “When undernutrition is effected by a 
diet low enough in carbohydrate to cause a large destruction 
of glycogen, the subject loses weight rapidly for several days 
xvhile the body is gixdng up its glycogen, then abruptly enters 
a second phase during which there is a progressive retention 
of water by the tissues. After a number of days, this extra 
water is all given off and at the end of this third phase, the 
total loss of weight from the inception of underfeeding cor- 
responds with the calculated weight of the tissue destroyed.” 
He concludes that the failure to lose weight for the.first week 
or more while actual tissue is being destroyed is due to the 
retention of water by the body, 

Peters and Van Slyke® say that in all types of obesity, 
whether of known or unknown origin, one is forced to con- 
clude that Ihe 'immediate cause of the abnormal accumulation 
of fatty tissue is the ingestion of food in excess of metabolic 
needs. Any other conclusion, they slate, xvould contradict - 
the law of the conserxmtion of energy. 

The endogenous theory, which emphasizes the constitutional 
nature of obesity, is expounded by Silver and Bauer,'® 
Bernhardt" and many other investigators. 

Bauer'® demonstrated tbe family incidence of obesity in 
88% of his cases. He considers the exaggerated tendency of 
some tissues to store fat, xvater and salts, as the primary 
factor in the causation of the obese state and that this ten- 
dency is congenital and herediljiry. He states that “obesity 
is not a result of overeating, but that overeating may be an 
inescapable consequence of an inborn tendency.” 

Many_ xybo favor the endogenous theory maintain that 
obesity is caused by a, diminished specific dynamic action 
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of protein. Ordinarily, normal persons respond to a protein 
me^.witli a 12 to 19% increase in metabolic rate. Plant. 
Grafe,*® Wang, Strouse and Saunders ,» and Bernhardt'^ state 
that the specific dynamic action of food is abnormally low in 
obesity, and that this is. a primarj' characteristic and an im- 
portant etiological factor. Benedict.*® Wilder, Smith and 
Sandford,® Strang, McCliiggage and Brownlee,*’ on the other 
hand, found no abnormally low specific dynamic action of 
food in the obese. 

The cerebral lheor\’ assumes that a central nervous regula- 
tory mechanism exists m the hj-pothalmus very close to the 
pituitary body. Supposedly, it controls the weight of man. 
Bernhardt** and Bony*® are among the ardent advocates of 
this theory. 

Recently, it has been ex-pounded tliat in a small group of 
people, obesity is caused by hyper iusulinism. An excessive 
production of insulin by the pancreas leads to increased 
appetite and, therefore, to increased food intake, mainly in 
the form of carbohydrate. This causes the formation of in- 
creased fat deposits. Hx-perinsulinism is always accompanied 
by low blood sugar. Two cases of spontaneous hypogly- 
caemia wliich came under the observataon of one of us were 
extremely thin and had great difficulty putting on weight 
despite their increased appetites. 

It can be perccRcd easily from the foregoing recapitulation 
that in obesity the question of etiology still is in a contro- 
versial slate and that therefore it is difficult to obtain a suit- 
able classification for the anomaly. Many classifications 
have been advanced, but none is entirely acceptable. Obesity 
has been classified on an etiological basis, on a pathological 
basis, on a symptomatic basis and some have attempted to 
classify it on a physical basis. 

In 1929 and thereafter, a scries of publications appeared by 
Evans, Strang and McCIuggage,*® advocating the use of 
exTremely low caloric diets in the treatment of obesity. They 
reported that outside of upsetting the nitrogen balance of 
their patients for the first few weeks during which they were 
on thei diet, no other obvious harm resulted and that their 
cases improved verj' markedly as these patients experienced 
their rapid loss of weight. Tlie investigators hospitalized 
their patients during the course of treatment. However, the 
hospitalization for treatment of the average obese person 
generally is impractical because of considerations of time 
and money. 

AtrrilORS' OBSERVATIONS 

The idea was suggested to us that it might be interesting to 
record what coiild be done with a group of ambulatory, obese 
patients who were attending the outpatient department of 
the Buffalo General Hospital. We placed them on low caloric 
diets to see whether we could: (1) Accomplish large losses of 
weight. (2) Determine whether or not certain physiological 
factors which are ordinarily disturbed in stan alion and in- 
anition, would be affected by prolonged dietary restriction. 

. Our original plan was to place the subjects on the diet 
suggested by Evans, Strang and AlcCluggage,*** but later 
it was decided that this diet was so limited in variety that 
no patient could be trusted to follow it accurately except 
when in a metabolic ward. Tlierefore we decided to use a 
, somewhat higher caloric diet than the one advocated by 
them. We did not hope for perfect co-operation nor did we 
get it from any one. Nevertheless, by seeing patients fre- 
quently, by encouraging them and by using a mild bulR-ing 
attitude toward a few of the less co-operative, we were able 
to get 32 patients to remain on a restricted diet for from 2 
to 17 months. Tliirty-one of these patients were women. 
The report of our studjcs follows. 

A tentative analysis of the etiological factore elicited in 
the case histories is given in Table 1. It is evident that a 
multiplicity of such, factors usually was present. Such, a 
method of inquiry cannot prove Avhether or not a tendency 
to overeat was, inherent in the subjects’ make-up. Too gi'eat 
an emphasis cannot be laid, therefore, on the small number 
of cases who showed endogenous factors alone. 


Table 1 

Etiological Factors 


Possible Causative Innuence 

General Incidence 

Only Known Cause 

Pregnancy 

Overeating 

Heredity 

Surgical procedures 

Endocrine disturbances 

Menopause 

ROcftses (659r) 

31 (67%) 

27 cases' (59%) 

20 cases (43%) 

10 cases (22%) 

9 cases (20^c) 

5 cases (U%) 

5 cases (11%) 

2 cases (4%) 

0 co-ses (0%) 

0 cases (0%) 

1 case (2%) 


Table 2 gives the s>mptoms most commonly noted. It is 
evident that some of these are frequently associated with 
hypertension. To show that high blood pressure is not gen- 
erally the cause of these symptoms in the obese subjects used 
in this study, the incidence of each in the hypertensive cases 
and in the cases ndth normal blood pressure has been indi- 
cated. 

T.able 2 

Symptoms and Signs Occurring in the Group of 46 



Patients 

With . 

Hypertension 

Without 

Hypertension 

Dyspnoea 

43 caswi (93%) 

94% 

93% 

Fatigue 

3.5 coses (76%) 

8tt% 

69% 

Dizziness 

24 cases (529o) 

76% 

38%, 

Edema, 

33 coses (72%) 

75% 

6Z% 

Varicose vein's 

Backache 

Hyi»crfcnsioii 

D cases (17%) 

9 cases (20%) 

17 cases (37%) 


The dyspnoea which occurs in obesity apparently beais no 
relationship to the hypertension. It is due to a combination 
of factors. The tendency to dyspnoea in the obese may be 
accounted for in part by a reduction in vital capacity. Prod- 
ger and Dcnnig-® showed that in the obese the vital capacities 
were distinctly below normal — 25% below. On the other 
hand, Bowen-* concluded that in this affection the xdtal ca- 
jiacity is but slightly less than normal. Excessive fat in the 
abdominal cavity may limit materially the freedom of 
movement of the diaphragm and other organs and so cause 
this dyspnoea. 

The ease xsdth which obese people tire on slight exertion 
probably is due to the^ accumulation of fat in, and around, 
their muscles; such a state may interfere with easy muscle 
contractility. 

Dizziness, which occurred in more than one-half of the 
cases, is not easy to e.xplain. It was found twice as often in 
patients ndth hypertension as in those without. It would 
seem that the elevation in blood pressure possibly had some- 
thing to do with its occurrence, as dizziness is a common 
symptom in hypertension of any type. On the other hand, it 
occurred in 11 patients who had no h^'pertension. 

Newburgh® has called attention to the fact that water re- 
tention is of common occurrence in obesity. Wilder, Smith 
and Sandford,® and Row-ntree and Brunsting- concur. 
Nevertheless, the presence of visible edema in 72% of om- 
cases was surprising. We thought that it might be due to 
hypertension but there was so little difference in the incidence 
of edema in the hypertensive and the non-h^pertensivc cases 
that elevated blood pressure probably was not the cause in 
this group. Edema was present in 7 of the 8 cases v-ith vari- 
cose x-eins, suggesting that the varicose veins might be a con- 
tributory cause to the edema in these instances. Edema 
probably is due to the great tendency of obese people to re- 
tain xvater. Possibly also there may be a slight cardiac factor 
involved in some cases. • 

We considered any pressure of 150 m.m. or over as hyper- 
tension. Using this arbitrary figure, we found 17 cases (37%) 
hypertensive. In Foster’s**® series, 50% had hypertension. 
It was demonstrated by Rose*** and also by Bauman**** that 
blood pressure drops considerably with weight reduction in 
obese hypertensives. Rose states that in his seiies xveight. 
reduction is an effective iheans of reducing high blood pres- 
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sure but tliat a period of overealing is likely to cause a rise 

in Ibe blood pressure lo its former point. , , 

Weight reduction is indicated in all cases of simple obesity. 
It is also beneficial in most cases of hypertension. Often it 
affords the only means of relief for the backache or footslrain 
accompanvinjr obesity. In obese cardiac casc-s, reduction in 
weiglil d<«rea.ses myocardial strain but these cases differ 
from tbe uneA>mplicatcd obese patients in that Ibe Aveight 
must be reduced more slowly (not more limn 6 to 8 pounds 
per month) because cardiac decompensation sometimes is 
brought about Ijy too rapid reduction in surplus weight. _ 

An e.Alremely obasc person is not a good surgical^ risk, 
since infection fretpienlly takes place in the fatty tissue- 
layers after operation and also since postoperative hernia 
may occur. The majority of gall bladder cases usually arc 
overweight and if surgical intervention is not an emergency 
procedure these patients will do belter when considerable 
weight is taken ofl' before surgery is undertaken. 

The most importanl faclor in reducing the tveighl of the obese 
indmdunl is to limit his food intake to such an extent that he 
has to burn his own ini in order to obtain enough energy to 
earn’ on his work. 

There are various ideas as to bow tins should be done. 
McLester' and others think that it should be accomplished 
grailuulK by moderate rliets. McLcslcr slates that the pa- 
tleiii .hoiild lose bet-wc'cn 1 and 5 pounds a month until 25 
pumeb have been taken from his weight. Then the diet 
sieiulii he increased so that the patient maintains the original 
h iv fir il to 1 months. The difTiculty with this plan is that tiic 
piMcr-s of treatment is so long and the tangible results so 
slow that the majority of patients lose interest, become dis- 
couraged and slop treatment entirely. 

I'lvans. Strang and McCluggage’’ go to the opposite ex- 
treme. 'i'liey give diets of 400 to COO calorics and say that 
patients can be kept on them for months with rapid weight 
loss and nothing but improvement in llieir general condition. 
Acidosis does not result except possibly for the first few days. 
The.se clinicians use 60 grams of protein, -10 grams of carbo- 
hydrate and a.s little fat as possible, preferably not over 11 
grams. With regimen thus determined, 187 of their patients 
dieted for an average of 8.7 weeks and lost an average of 
80.5 pounds, i.e. approximately 3.5 pounds a week. A 
variety of obscure symptoms and .minor ailments disap- 
peareil. ^hTy few patients complained of hunger and ^1 
mentioned an increase in their resistance to fatigue and a 
feeling of well-being. The patients were hospitalized and 
w<‘re given vioslerol and yeast to maintain vitamin balance. 

\^'c did not use Evans' diet in our series of cases for the 
following reasons: (a) for two weeks, a patient placed on 
tbe Evans’ diet does not maintain nitrogen equilibrium; 
(b) The diet was considered too drastic for outpatients who 
were not under constant observation. 

On the other iiand, we regarded the McLcsler diet as too 
conservative and did not think that we could maintain the 
interest and co-operation of our patients iiy this slow process, 
if Evans and olhera considered that, over a prolonged period 
of time, no harm was done t o their patients after most careful 
and freciuenl examinations of the physical condition and 
jihysiological state, we believed that a diet somewhat higher 
than Evans' and considerably lower than sMcLcstcr’s would 
be perfectly safe. To be certain of this, wo also made frequent 
physical examinations and periodic basal metabolic determi- 
nations and. in addition, chemical studies of the blood and 
urine for those substances which arc disturbed in starvation 
or long continued inanition. 

DIET PRESCRIBED: We used a diet of 10 grams of 
carhohydrate, 85 grams of protein, and 10 grams of fat; this 
diet IS well lialancod and should not, and did not, produce a 
ketosis. It was somewhat inadequate in vitamin A and D and 
we watched our patients carefully for any disturbance from 
such dcliciency. In constructing the diet, the satiety value 
of foods was considered; we made use of those food.s which 
have great satisfying elTecl, such as meat, clear meat broths 


with the fat well removed, eggs, green vegetables and cheese. 
The diet carefully w'as explained to the patients and they 
were told the importance of co-operation. They were seen 
at intervals of tw'o weeks w'hen they xvere weighed and 
carefully questioned. Our greatest difficulty resulted from 
the expense of the diet. Out of a total of 46 cases on whom 
these studies were attempted 32 (70%) fqllow'cd instructions 
for two months or longer. The co-operation was not perfect 
in any single case but, unquestionably, the patients’ caloric 

Table 3 

Buffalo General Hospital Outpatient Obesity Diet ' . 


CAmioHYunATE—io pnoTEiN—m fat— 10 CALoniES—SW . 

ttrenkfast: 

rni!k M 

10% CarJKjhydrate froiLs M cup 

2 

l>‘nn iiient. . 1 Hfrving ■ 

(hroiWl hant) 

lAinch and Dinner: 

f l>^an moat I servinfi; 

Fish I RcrvinK 

Cottape checsf* f $ ctip 

5% CarI)Ofty«Irat»i vpgclabh'S cup 

10% CorbohydrntP fruits H ctip 

Stcimfnc<! milk . . . . . . H cup 

CoffcH* or tea with caclj mt*ul (no HiiRnr or cream allowed) 


COST OF D1FT--$1.57 j.er week. 


intake was a great deal less than it would have been without 
dietetic restriction. Without a doubt, the results would have 
been better if the patients had been hospitalized and placed 
under constant supervision, but this was impossible. 

Weight loss. The 32 cases lost a total of 463 pounds in the 
first 8 weeks, or an average of 1.8 pounds per week, as com- 
pared with 3.5 pounds per week lost by Evans’ who were 
hospitalized and were on a much low'cr caloric intake. 

Table 4 


Lo.w of Weight in Pounds and Percentages of f.A}ss Compared 
With Ideal Weight 

32 cases who co-operated 2 months or longer. 


Cjisp 

No. 

Loss 

PotimJs 

% 

JaOAs 

mp 

Cnse 

No. 

ItOW 

L^' 

Time ■ 
Days • 

I 

V) 

29% 

585 

17 

9 


H9 

2 

17 


9S 

18 

46 

33% 

77 

H 

Z'i 

16% 

}12 

19 

80 

60%, 

314 

4 

25 

21% 

329 

20 

25 

n%, 

• ■ 


25 

17% 

189 

21 

43 

19%, 

•410 . 

6 

<> 

16 % 

66 

22 

53 

.39% 

585 

7 

31 

20% 

304 

23 

54 

39% 

451 

1! 

35 H 


294 

24 

24 

20% 

96 

9 

2) 

16% 

203 

25 

28 

22% 

ooi 

10 


''7% 

371 

26 

53 

-10% 

260 

J1 

10 

.71% 

189 

27 

21) 

M% 

150 

12 

26‘< 

22% 

294 

28 

36 • 

30%, 

97 

n 

20 

1.7% 

144 

29 

28 

13%, 

315 ' 

11 

7.1 

56% 

3ir> 

30 

15 

10%, 

85 . 

1.7 

23 

ir7% 

266 

31 

10 

8% 

74 

16 

OOH 

11% 

sot 

32 

22 

i<% 

83 


As shown in Table 4, thirty-two patients remained on the 
diet for 2 months or longer, the entire group averaging 34 
weeks. The 32 lost 1,018 pounds, an average of 0.96 pounds 
per week. According to the height-weight tables compiled 
by C. B._ Davenport, the group averaged 63.3% over the 
ideal weight before dietetic restriction was instituted, as 
against 39.5% over the ideal weight after 34 n-eeks of dietary 
treatment: a loss of 24.1%. Since these figures were compiled, 
two patients have reached their ideal weights. 

Table 5 


Results of Treatment on Symptoms and Signs in the 32 Cases 
Under Treatment for 2 Months or Longer. 


Symptom 

Originally 

i’rRsent 

Ciirrd 

Improv<*U 

.Not ■ ■ 
Improved 

Dy.spiioeti 

lutsy fiilijfup 

Kdcmti 

Dizzinpss 

30 (9t%) 

26 («!%,) 

21 175%) 

19 (59%) 

8 (26.7%) 
,n (30.8%) 

7 (29.2%,) 

■1 (21%) 

19 (63.3%) 
15 (57.7%,) 
13 (51.2%) 
10 (.52.6%) 

3 (10%) , ' 

3 (11.5%) 

■1 (16.6%) 

S {20.1%) 
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, Tile symptoms, as indicated in Table 5. distinctly were 
relieved linder treatment, with the jiossible exception of 
dizziness. Jjyspnoea usually was the. fiist symptom which 
lessened ivith weight .I’cduction. the ini{)royeinent often bein'' 
noted after the loss of the first 10 to 15 pounds. Easv fatigue 
generally was the next to respond, as evidenced by' the fact 
that the patients sulTering from it were able to do more work. 
Edema subsided in the majority of cases, but tended to recur. 

Endocrine diseosc icos diognosed with greul IicxiloncY. 
Hari'op slates that unless an endocrine diagnosis is quite 
clearly defined, it should not be made. In the great majority 
of cases the therapeutic problem primarily is that of simple 
obesity. Two of our cases were diagnosed “hypopituitarism” 
because of their physical appearances, the 'bizarre glucose 
tolerance tc,st, and the small sella turcica as demonstrated 
hy X-ray. Three ‘"ovaiian cases were diagnosed because 
either they had had both ovaries or pai'ts of both ovailes re- 
moved surgically, with the resultant artificial menopause, 
or had anarked lessening of the menstrual flow. Two cases 
were diagnosed “hypothyroidism'' because of their s>unp- 
toms, physical signs and lowered basal metabolic rates. 
Neither of these cases was given thyroid extract and neither 
co-operated on his tliet over any period of time. Three cases 
were considered in the endocrine group though no definite 
diagnosis of hypothxToidism could be made because of normal 
basal metabolism. Nevertheless, they gained considerable 
weight following subtotal th^iToidectomies for toxac thyroid. 
They were referred hy the thyroid clinic to have their weights 
reduced. 

The ten “endocrine’’ cases lost an average of 1.2 pounds 
per week, which compaied very well with Uie cases of simple 
obesity. The three post-thyroidectomy cases lost weight 
much more rapidly than did any other group. They lost an 
average of 2,9 pounds per week for a period of 11 weeks, and 
even after this, they contuuied their weight loss at an unusu- 
ally rapid rate. We are unable to explain this on any other 
basis tlian that of disturbed water balance. 

Reienlion o/ iceder plays a great pai't in weight fluetuations 
and should be borne in mind in the treatment .of obesity. 
It was not uncommon, in this series of cases, to see patients 
lose from 8 to 12 pounds during the first bvo weeks on the 
diet while the weight of others remained stationai y or even 
increased during this period. 

The most common causes of water retention are congestive 
heart failure, lowered blood proteui and sodium chloride 
retention.; Physical examination ruled out gross heart failure 
as a cause in all of our cases. The total protein percentage in 
the blood, (wliich was determined routinely), eliminated 
protein deficiency as an etiological factor. This left sodium 
chloride retention, which is difficult to demonstrate, as a 
possible cause. In many cases we reduced the sodium chloride 
intake to a minimum without significant results. 

In some cases with unquestionable water retention, we 
tliought that it would be interesting and desirable to see if 
we could use some therapeutic means of combating it. 
Wohl-' used salyrgan in some of his obese cases. Potassium 
chloride was used by us in 4 cases which had obstinate edema 
as a result of water retention. It was given in vai’ying doses 
and was administered according to the method of Barker-® 
by putting the total amount to be used for 24 hours in a salt 
shaker and using it instead of ordinary tabic salt which was 
omitted in these cases. What was left in the salt shaker after 
the last meal was put into a glass and diluted with water 
and taken in thia way. 

One patient, taking 4 grams per day, lost 6 pounds in 2 
weeks. A fairly marked diuresis occurred. There was a 
diminution in the edema. Another patient lost 9 pounds in 
5 weeks with a loss of the edema. /The other 2 cases arc 
reported in Tables 6 and 7. ' 

Both patients showed evidences of edema when they first 
presented themselves at the Clinic. Both showed marked 
losses of weight during the earlier stages of treatment, 
followed by a period wlien the weight practically was con- 


Tabu-:: 6 

Patient F. G. — ll’«tcr Reienlion Case 


nalc* 

Clio 

Pro. 

Fnt 

Weight 


Oiniciil Oln'*rv;ition'^ j 

l/.'O 

11.-. 

70 

50 

262 

Noun 

j 

Mdofna of tecs inark«*tl‘ 

1 '28/33 

40 

80 

45 

218 

Nonn 

1 T/2«,'33 

40 

BO 

45 

225 

Noflo 


f 9/22 '33 

•M 

«0 

15 

203 



! 10/ 6/3,1 

40 

BO 

45 

201 

None 


10 '13/33 

•10 

BO 

45 

207 

Xoii'.- 

Lops CDfwldcra)j)y 

1 10,-20;'33 

40 

ao 

45 

203 

None 

Hwollcin — J 

10. 2T/33 

40 

80 

15 

205 

KCIj — % jrins. p'4r 

<Inv 

1 

, 11 ' 3/33 

■10 

80 

•15 

200 

KCL- — t pnis. ul- 
ternalc davji 

Nnnscalrd — so Irxtk j 
KCL oti alterniitc dttysj 

11,17/.A3 

40 

80 

45 

193 

— 4 pins. a(- 
ternnle days 

LTrinalt’^ 9-10 times a ] 
day. Ctinmu much j 
bettor 

Ovoroatinp — s^vr!lillp 
of less incrnnstsl 

\ 12' 1/33 

40 

80 

■15 

195 

-1 pms. iil- 
tenmtn days 

12 15 33 

» 

40 

80 

45 

189 

KCL — t pjns. ul- 
tomato days 

‘ I S 31 

to 

80 

.15 

190 

Non»‘ 

Overeat tni; — I»'ps 
moderately swoHett 

2' 2 31 

40 

80 

15 

182 

None 

2,16 '31 

40 

80 

43 

177 

None 

FccL better in all 
ways. Ktlcma dis- 
nporansl 


slant. In both, further loss occurred when the diuretic was 
given, and both also lost weight later without the use of the 
diuretic. One patient (F. G.) reported noting a marked diure- 
sis during the time when the water was given up by the 
tissues. The other (S. J.) was given largo amounts of water 
during one period and showed a coincident gain in weight, 
illustrating the mechanism which we believe sometimes 
obscures the efl'ect of the diet. 

T.vble 7 

Patient S. J . — IFafer Retention Case 


CAnnOII yon A TE—IO pms. pnOTEIN-eo Km's, fa T— to rihs. 



W'eipid 

3rcdication 

Clinical Oliservations 

3 to 33 

26 1 

None 

Kdcma of Icps i>n«rnl 

4 28 33 

211 

None 

t) 23 33 


None 


8 t 33 

217 

None 

Edema still pfosent but bettor 
I'Meraa much Injttcr 

8 18 33 

208 

None 

9 1 33 

205 

None 

lildema much bettor 

9 15 33 

210 

KCL — \ pms. per day 

E<lcma more marketi. Omit st\U 
front diet. 

0 28 33 

200 

KCL — 1 pms. daily 

Edema improved 

9 29 33 

107 

KCL — t pms. daily 

Edema almost disappeared i 

JO 13.33 

199 

Omit KCL— ‘Takn 5 rjts* 
water daily 

Overate. Edema not present 

10 20 .33 

206 

Omit water. No KCL 

Dyspnocic, weak. Ivdetna of 
npain present 

n 10.33 

200 

None 

Fell well 

II 21.33 

196 

None 

Fell well. No edema j 

2 16 '31 

lOO’i 

KCL — \ gms. daily 

Noticed edema of leps for pa^t j 
fi*\v weeks. 1 


Outside of the common complaint that many of the patients 
felt “cold” more frequently than before they started to lose 
Aveight, with one possible exception, there Avere no complica- 
tions. This patient dcA-elopcd a large number of cavities in 
her teeth. Tliis Avas unusual for her because she had had 
frequent dental examinations previously and had developed 
cavities only on rare, occasions. The diet AA’liich Ave used was 
moderately Ioav in vitamin A and Autamin D, a fact Avhich 
Ave appreciated, and on account of Avhich avc had AA-alchcd 
carefully for any signs of deficiency. This Avas the only 
patient Avho sliQAved any possible result of such a shortcoming. 

Results of laboratory tests. The patients Avhose treatment 
is discussed Avere studied by Amrious laboratory methods. 
The object of these, studies Avas three-fold; (1) to detect, 
abnormalities in the group or in single patients AA'hich varia- 
tions should be taken into consideration in planning the 
.method of treatment; (2) to find out AA-hether any changes 
developed during treatment aaIucIi Avould indicate, that the 
tlierapcutic regimen should be modified; (3) to inA'cstigate 
the effects of prolonged, slight dietary deficiency or under- 
nutrition upon certain chemical and physiological conditions 
in human subjects. ^ 
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Tho factors chosen for study were such as are known to 
varv in acute star^-ation. They wore: the concentration of 
uric acid and cholesterol in the blood, of albumin and 
plobub'n in the scnim, the excretion of creatine m the urin^ 
the basid metalxilisra. and the efiect of the ingestion of 100 
grams of glucose upon the venous blood sugar Uric acid ^ 
determined bv the direct method of Fohn,' cholesterol liy 
that of Bloor,"’' albumin and globulin according to the micro- 
modification of the methofl of Ilowe^^ jesenbed liy Hubbard 
and Sly,== iirinc-crealinc by the micro-technique of holm,- 
the baial metabolism by the use of the Benedict, portable 
rrs[)iration calorimeter’^ (Sanborn type) and the blood sugar 
before and after the administration of glucose by Myers and 
Bailey’s’^' moflification of the Lcwis-BcncdicF’ picric acid 
method. 

Tarle 8 


Avermje Values by Dclerniinalions 
De.leniunadons before diet 


\ n v 

Nunil>i’r 



•ll 

I.IO niR. por 100 c.c. IiIckkI 


42 Irsts 

153 in^'. ptT 100 c.c. hlootl 

j .\(!iiiniin 

Uj tr^ls 

■I.TIJ pm. p«T 100 c.c. flcrom 

1 riioh'iJin 

16 

2.6i i;m. pi‘r 100 c.c. 


31 trst.s 

H.O per cent <jf total tTcatiniac 


5!) Ittsts 

■i 3.9 per cent tlevmtion from normal 

(JliiriK* folrr-mn* 

32 


‘ llu-ffirr pliiriw') I 


122 mi;, per lofl c.c. lifoo*l 

. {ft.5 firs, tifior trlurtMM ‘ 


163 niR. per lOO c.c. liloorl 

’ n /tr MftiT 


nil mir. per 100 c.c. hfoo<l 

' <2 f>r-« aftor fliic'o’f*! . ! 


1 13 mp. per lOO c.c- blootl 

1 t'fi'.'i nttforrri 

e<i tnis 

1J.7 niii. p/rr 100 c.c. hlivxZ 

1 Nan-prolcin inlrop^n 1 

37 

20.1 n>i;. per 100 c.c. serum 


showed basal metabolism values which were more than 10% , 
below the mean normal, and, in \uew of the discussion of , 
water retention given above, that only one had . a serum ' 
albumin concentration below 4.1%. .Perhaps as many, as , 
one-fourth of the patients showed blood sugar values after,.- 
the ingestion of glucose which some investigators might con- 
sider abnormal.-'^ MTile these data may indicate the pres-,; 
ence in the group of an unusually large number of subjects. 
in the pre-diabetic state^* or of patients suffering from pitu- 
itary disorders,''^ our feeling is that conclusions conserve- , 
lively should be drawn from the figures and that final di- 
agnosis of metabolic disorders should not rest upon the results 
of glucose tolerance tests alone.’*’ 

An attempt was made to repeat these studies at fairly 
frequent intervals upon the patients who co-operated in the 
dietetic treatment. In general, these results did not differ 
noticeably from those obtained when the patients first were , 
seen. There were more urine specimens which apparently 
contained fairly large amounts of creatine, but we were not 
able to make out that there was any relationship between 
this finding and any clinical condition of the patients.^ Since 
broth was allowed as an auxiliary dietpy factor this may 
have served as a source of creatine in some instances.**. 
There were .3 albumin concentrations below 4.1%, but all ■ 
were over .3.6%, and therefore above the level which is 
associated with edema.*’ Results of 8 metabolic tests were 
9% or more below the normal mean. None of these figures 
apjicared to indicate conditions which were of any clinical 
importance. Tables showing these findings are omitted. 

Table 9 


The averages of the results before Ireatmeni are given in 
Table 8. If i.s ei’ident that all of these returns, e.xcept pos- 
sibly the cr' atine excretion and the level of blood sugar found 
in the glucose tolerance tost, were well within normal limits. 
It is perhaps worth noting that the average of the basal 
metabolism estimations was slightly above the mean normal, 
for in a group of ohe,sc subjects it might be expected that the 
results would be slightly below that mean. 

Satisfactoi-y evaluation of the meaning of the glucose tol- 
erance and of the urine creatine figures is difficult. The 
stan'afion, blood sugar values certainly should be considered 
normal by the method used, and the values after the sugar 
was given seemed to be inside the normal limits of the test, 
but to lie toward the upper limit of that normal (sec foot 
note). The determination of creatine was unsatisfactory 
because it ivas not possible to obtain specimens of urine 
which represented twenty-four hour periods, and it was 
neceffiary therefore to express the excretion of the compound, 
not in absolute units, but as the ratio between the amount 
of creatine and creatinine present in the sample submitted 
for analysis. .Since it is known that adult women, (who 
formed the great majority of the patients studied), not infre- 
quently excrete creatine from physiological causes,’** it is 
evident that the presence of that compound is not neces- 
s.Tnly a sign of any unusual metabolic condition. 

Table 8 shows, therefore, that the average obese patient 
docs not differ significantly from the normal subject. To de- 
termine to what extent individual patients differed from the 
noimal, dislrtbudon tables of separate values were constructed 
■‘’Indied. Tliese did not suggest conclusions essentially 
different from those indicated by the average figures, thcre- 
fore thej- have been omitted. There was a small number with 
lindmgs which were somewhat abnormal, but such findings 

r group of patients; it was 

iclt that no particular significance was associated wuth the 
results. P erhaps it is worth noting that only 4 of 55 patients 


"'il! of tl.o b1,.c«o lolorancc 

li-n biSl rowntly nublW..,! lia, 

.i. * ^5* dj/Tcrent^ mctltod.s from usM in worl 

mSkSfy 'iillerent invesliKotions Imvo ofton vnric 

Sm IJ-ivl . '"'"■r cavUtarr rati., 

usral foe study, comparisom nro diiriciilt" Ft 


Summary of Resulls of Last Study Made on Each Patient 


AVERAGE VALtJFi; 


Factor Studied 

Number 

of 

Patients 

Days 

on 

Did 

Before 

Diet 

WiUi 

Diet 

' Percent 
. Change 


M 

I4G 

4.29 mg. 
155 mg. 
4.77 gm. 
2.52 gm. 
12.4% 

4.12 mg. 
159 mg. 
4.67 gm. 
2.47 gm. 
15.4% 
-2.7% 

,+ 3^ • 


13 

172 


26 

166 


16 

166 



13 

157 

*f35^ 

— 7%" 


17 

186 

4.5% 


16 

130 




119 mg.’ 
163 ZDg. 
153 mg. 
140 mg. 

± 0% 

— 6% 

+ i% 

0.5 liTs. after glucose. 

1 hr. after glucose. , . . 

2 lirs, after glucose. . , 



179 mg. 
162 mg. 
135 mg. 


In addition to these studies of individual patients, rvhich 
were primarily designed to detect injurious effects of the diet,, 
many tables were constructed in an effort to determine 
whether there was any effect whatever of the diet upon the 
factors studied. It is fully recognized that such studies by 
themselves are of little scientific value for a number of self 
evident reasons: for example, the relatively small number of 
patients studied and the incomplete manner in which the., 
diet could be controlled. At the same time, it does seem 
worth while to present the data, because it may make possible 
the e.xlension of conclusions drawn from more carefully con- 
trolled experiments, such as can be carried out only in organ- 
ized metabolic wards. In Table 9, the averages of the last 
values obtained are contrasted with the ones found when the , 
same patients first presented themselves at the Clinic. It 
shows that only the urinary creatine was significantly affected 
by the diet but that there was some slight change produced 
in the response to the glucose meal and in the basal meta- 
bolic rate. 

The reasons why the results of the creatine study cannot 
be emphasized already have been indicated. They include 
the unsatisfactory nature of the method used for determining 
the compound, the excretion of creatine in ■\mrying amounts 
by normal women under various physiological conditions, 
the presence in the control series before the diet was started 
of a fairly large number of cases of creatinuria, the possible 
derivation of creatine from the broth which some patients 
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-ingested wMle they were on the diet and, also the fact 
which is not^ brought oiit by the table, that the amount of 
creatine in the urine sometinics decreased when the diet was 
fed. In. spite of these valid criticisms of their significance 
, it seems worth while calling attention to the ro.stiits. They 
-were the only clearly positive finding. An increase in the. de- 
gree of creatinuria seems to be the only wav in which these 
- patients, who were losing weight quite rapidly at the lime 
of the observations, resembled subjects who are abstaining 
from food completely. It is well known that creatinuria is 
increased during fasting periods, « and frcquentlv this is an 
index of unusual tissue destruction.'*^ but perhaps it is not 
generally recognized that it is quite as delicate a sign of this 
condition as the results given seem to indicate. The authors 
feci that confirmation of these findings with similar diets, fed 
under, carefully controlled conditions, might justify some in- 
teresting speculations. 

■ It has been stated*® that the basal metabolic rate tends to 
decrease in under-nutrition and the figures given are in 
accord with this fact. On the other hand, changes of the 
order of magnitude shown in the Table probably are httlc, 
if any, gi-eater tlian are frequently noted as patients adapt 
themselves to the conditions of the test; therefore, the differ- 
ences must be interpreted rather conservatively. 

The changes in the results of the glucose tolerance test are 
■interesting. It is known that after a complete fast*'* or 
following a diet causing ketosis®** there is an apparent de- 
crease in the tolerance for glucose, with a production of 
relatively high blood sugar values after the ingestion of that 
sugar. In our experiments, on the contrary, there was an 
apparent improvement in tolerance. Tliis would appear to 
show that the diet did not approximate starvation in at 
least some of its metabolic cflects, but resembled instead 
simple relative under-nutrition, such as is used sometimes 
in the treatment of mild diabetes. It is known that such 
■treatment produces changes in the glucose tolerance test 
similar to those found here.®* 

To determine rather more definitely whether the changes 
produced by the diet ivero as nearly negative as Table 9 
indicates, more complicated studies utilizing all of the figures 
obtained while the patients were on the diet were prepared. 
These showed clearly that no change was produced in the 
blood, uric acid. The diet, therefore, did not alTect tliis 
substance as does complete stai'vation®- or the ingestion of 
severe ketogenic diets,®** which cause an increase in the con- 
centration of uric acid in the blood. There was likewise no 
change, in the serum globulin — a finding which was not un- 
expected,®* although the long period of under-nutrition 
might conceivably have had some influence upon this blood 
protein. A very slight decrease in serum albumin may have 
taken place.®* .The presence of such a decrease was fay no 
means established nith certainty by the figures, for the 
range of the variation was within' the limits of error of the 
metliods of the investigation. The figures do make it im- 
possible to state that no change whatever was caused by the 
diet Perhaps there was an increase in cholesterol of approxi- 
mately the same magnitude,®® and the authors are not justi- 
fied in concluding that no change in the cholesterol content 
of the blood resulted from the use of the diet. The more 
extensive and . detailed analyses confirmed the impression of 
clianges in urine creatine, basal metabolism and glucose 
tolerance shown by Table 9. 

The results of these studies indicated that untreated obese 
patients showed nothing specific in the physiological factors 
studied unless it was a slightly greater tendency to excrete 
creatine than is shown by normal women and a somewhat 
greater increase in the blood sugar, after the administration, 
of glucose, than usually is found in normal subjects. There 
were no changes induced by the diet which could be con- - 
sidered harmful to the patients. The degree of creatinuria 
appeared to increase somewhat and there was a slight de- 
crease in the basal metabolism. The tolerance for glucose 
w'as somewhat improved by the diet. The results indicated 


that no change in the level of uric acid in the blood or of 
globulin in the serum was produced. While it cannot be 
said that no evidences of change in the blood cholesterol or 
in the serum albumin were obtained, it can be stated that 
the changes were very slight and that the evidence of their 
presence ivas unsatisfactory. 

CONCLUSIONS • 

A study of a group of obese patients presenting themselves 
at an outpatient department convinced us that obesity is a 
syndrome which has the following symptoms and signs: 
dyspnoea, easy fatigue, edema, dizziness and hypertension. 

In 71% of these patients multiple factors, both endogenous 
and exogenous, seemed to play some pai't in the etiology. 
Twenty percent were considered endocrine in origin. 

Results of chemical and metabolic studies of the patients 
did not differ significantly from those obtained on normal 
subjects. 

A diet of 68.0 calories was prescribed. It was found, that . 
by sympathetic understanding and persuasion on the part 
of the physician, patients could be carried over the first 
2 to 4 weeks of dieting, after which their desires for food 
lessened. Three quarters of the group co-operated quite 
closely for periods of from 2 to 17 months. 

By this regimen patients lost an average of 0.96 pounds 
per week. Patients classified in the endocrine group lost 
weight at about the same rate as did the others; it is worthy 
of note that 3 patients upon whom thyroidectomies had been 
performed lost three times as rapidly as did the average. 

In general the rate of "weight loss was twice as fast during 
the first 8 weeks of treatment as it was subsequently. A part 
of this difference in rate seemed to be due to water retention, 
wliich at times was so great as to lead to the development of 
visible edema. This could be relieved in some instances by 
the oral administration of potassium chloride. 

No significant physiological changes were produced by the 
diet, and such changes as were noted were quite different 
from those found in complete starvation. 

The s>"mptoms, wth the e.xccption of dizziness, were 
cured or improved in approximately 90% of the cases. 

Our tbnnks are due to Dr. Nelson G. Russell, Chief of the Medical 
Setvicc of the Buffalo General -Hospital, for his aid in organizing this 
Clinic and for his constructive advice in the progress of this study. 
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I IS PLRiSICIOLS anemia the frequent occurrence of 
symptoms referable to the digestive tract impressed the 
earliest observers of this condition. Later, tlie almost uni- 
versal finding ()f aoblorbydria in pernicious anemia Anlh the 
appearance of bacteria high up in the gastro-intestinal tract 
suggcslod intestinal sepsis as its direct cause.* Recent 
slutlies have tended to replace this A'icw vrith the considera- 
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tion of pernicious anemia as an intrinsic deficiency disease, 
the digestive symptoms being due primarily to the anemia, 
but also in part to disordered gastric digestion, and in part 
to atony, the consequence of spinal cord involvement.’ 
However, that there is in pernicious anemia an increase in 
the intestinal flora, and that bacteria, particularly B. Coli, 
slreplococci, and B. welchii, are present at abnormally high 
levels of the digestive tract has been amply demonstrated 
by many investigators.®' '*• ® Daridson and Gulland make 
the statement, “there appears to be no doubt that the achlor- 
nydna is responsible for the gastro-intestinal sepsis which is 
found in every case of pernicious anemia.”® 

The existence of abnormally large numbers of potentially 
pathogenic^ bacteria^ in the upper digestive tract does not 
denote active infection, but it is quite possible that disease 
of bacterial origin is of increased frequency in individuals 
harboring excessive numbers of such organisms. Wiile in- 
fection K no longer generally held to be the primary cause 
of pernicious anemia, it cannot be denied that its presence 
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-may modify the course of the disease and impair tiie efficacv 
of its treatment.’’ ® 

• Tlio location of the orifice of the common bile duct renders 
. the biliary trad, and more especially the gall bladder, par- 
ticularly suitable for an evaluation of the relationship be- 
tween upper intestinal sepsis and the incidence of infection. 
The question of the mode of entrance of onianisms to the 
gall bladder, whether by the blood stream or bv ascent of the 
common , bile duct, does not concern us heiT since, in the 
great majority of cases of cholecystitis, the primary source 
of infection is the digestive tract, although the route may 
be hematogenous. A number of observeis have commented 
on the apparent frequency of cholccvslitis accompanying 
pernicious anemia.®’ ’‘O’ "• » Sucli reports for the most 

part' antedate the present concepts of pernicious anemia and 
.Avere made usually in an attempt to establish an etiological 
relationship between the two conditions. In many of' the 
cases . described, positive evidence of gall bladder pathology 
sufficient to cause functional derangement is lacking. Con- 
sequently, in the light of our present knowledge, a further 
consideration of the question seems justifiable. 

MATERIAL STUDIED 

Employed for this pm-posc. were fifty-eight patients seen 
at the Simpson iMcmorial Institute and demonstrated to have 
pernicious anemia by clinical criteria, blood examination and 
response to specific therapy. For the most part, the cases 
Avefe taken consecutively and no attem))t at selection was 
made. In all of these patients, achlorhydria Avas found by 
fractional . gastric analysis after subcutaneous injection of 
histamine hydrochloride. There Avere 34 (59%) males and 
24 {41%) females in the series. The age limits Averc 21 and 
73 years, but 90% of the patients were belAveen 40 and 70 
years old. The majority of the p'dtients had had their disease 
longer than three years. 

Evidence of biliary iracl disease Avas secured by symptom- 
atology, physical findings and cholecystogiaphy. Estimation 
of liver function Avas attempted by quantitative serum hili- 
Tubin determination, by the rate of absorption of the dye,- 
phetiol-tetraiod-phlbalein sodium (“iso-iodeikon"’) from the 
blood stream and, in a few cases, by the galactose tolerance 
test. 

Fifty-three (91%) of the members of tliis group complained 
of some form of digesth-e disturbance other than soreness 
of the tongue or simple anorexia. Constipation was most 
common, 40 patients (68%) complaining of this symptom. 
Thirty-two (55%) complained of nausea Avith vomiting and 
the same number of abdominal discomfort Avith distention; 
the latter usually. Avas referred to as “dyspepsia.” Nineteen 
(32%) had diarrhoea, commonly alternating Avith constipa- 
tion: Seven (12%) suffered Avith upper abdominal pain, 
generalized, moderately scA'cre, and bearing no apparent re- 
lation to meals. Fom- (7%) gave a history of transient jaun- 
dice other than that associated Avith severe anemia. 

Of the 53 patients complaining of digcslh’e disorders, 31 
(53%) experienced complete relief from such syanptoms after 
remission induced by anti-anemic therapy; 22 (38%) Avere 
improved, and 5 (9%) were unimproved. 

Physical examinaiion revealed no signs referable to the di- 
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Biliary Tract ix Peuxicious Axexiia, 

gesliA’^e tract in 26 (50%) members of the series. Enlarge- 
ment of the liver, sliglit or moderate in degree, Avas present 
in 31 (53%) and tenderness in the gall, bladder area Avas 
elicited by palpation in 11 (19%) of the patients. 

_ Cholecyslograpiiy Avas done after intravenous administra- 
tion of phenol-tetraiod-phthalein sodium (“iso-iodeikon”); 
.01 gm. of the dye Avere injected for each kilogram of body 
weight Avith a maximum of 2.5 gm. Tlie dye Avas dissolved 
in 50 c.c. of sterile redistilled Avaler, filtered, sterilized in a 
boiling Avater bath for fifteen minutes, mixed Avilh 200 c.c. of 
sterile physiologic salt solution, and administered hygraAuty, 
usually into the median basilic A’ein. The passage of the dye 
Avas preceded and folloAved by the injection of a fcAV cubic , 
centimeters of physiologic salt solution. The rale of injection 
A'aried hetAvecn 8 and 12 c.c. a minute. Bead ions were fairly 
frequent. Of the 58 case.s 21 (36%) suffered chills and tran- 
sient pyrexia, the former occurring, as a rule, about one liour 
after the beginning of the injection. Tavo cases developed 
generalized urticaria commencing a few hours after the ad- 
ministration of the dye and lasting about 24 liours. There 
were several cases of ondophlcbitis folloAving the injection, 
although extraA’^asation of the dye or injecting it into the 
Avail of the A’ein could, Avith reasonable certainly, be excluded. 
In none of the patients were the symptoms induced by the 
dye of an alarming nature. 

Boenlgenograms Avere made of the gall bladder ai’ca at 
four- and eight-hour intervals after commencing the injection 
of the dye. The response to fat Avas delermined by the ad- 
ministration of 120 C.C. of 40% cream after the eight hour 
films, folloAved in one hour by a final exposure. At the be- 
ginning of the study, rocntgcnogi’ams Avcrc taken before the 
administration of the dye, hiit as this procedure apparently 
fielded no useful information, it Avas discontinued. 

By roenlgcnological criteria abnormal gall bladder function 
was present in 13 of the 58 cases (22.5%). In 9, there Avas 
non-visualization of the gall bladder. In three cases, chole- 
lithiasis Avas found. Of the 4 cases of dysfunction Avith visu- 
alization stones Avere seen in 2. The others possessed large, 
faintly-filling gall bladders Avithout evidence of concentration 
of the dye after ingestion of fat. 

The rale of absorpiion of the dye from the blood stream Avas 
determined by removing samples of venous blood at 30 and 
60 minute inten’als, following the injection of the dye 
solution, and estimating the concentration of the dye in the 
serum according to the method of Cole, Gopher, and Gra- 
ham.*® In the series of standards used for compai’ison, 100% 
is assumed to represent the concentration of the dye in the 
plasma immediately after injection and diffusion tlnough the 
blood stream. Several samples, on different individuals taken 
at this time, Avere found to haA'e a A’alue of approximately 
100%. It is, of course, recognized that the validity of tliis 
test depends upon a constant plasma-A’oIumo relative to the 
amount of dye injected. In pernicious anemia in relapse, 
there is a marked reduction in total blood-A’olume. the ab- 
solute plasma A’olume, hoAveA’er, undergoes hut little change 
from the normal, although in some cases it is slightly in- 
creased.’® Moreover, the cases comprising the present study 
Avere not subjected to cholecystography until after response 
to anti-anemic therapy clcaily had been evidenced. The 
upper limit of normal dye retention was considered to be 
15% in the 30 minute specimen and 10% in the 60 minute 
specimen. 

Forty cases (69%) fell into the normal gi'oup; their average 
dye retention at the 30 minute period Avas 10.4%, at the 
60 minute period it aa’Us 5.1%. In 18 (31%) of the patients 
studied, there aa’us delayed absorption of the dye; the aA^erage 
retention at 30 minutes Avas 39.5%, at 60 minutes it Avas 
17.8%. The delayed dye absorption in these cases may be 
accounted for by injury to the liver cells, dependent upon 
deficient o.vygenation, a condition described by Rich and 
Resnik.’* . 

Quantilative scram bilirubin estimalions Avere made at 
weekly intervals on 49 of the patients w’hile under observa- 
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lion in the liospilul. The bilirubin content of the scrum is. of 
course, clevatcii during pernicious anemia in relapse, and, 
consequently, in these eases, sampic.s considered pigniGcant 
were taken after adequate response to anti-anemic therapy 
had occurred, but even nith such precautions, high values 
as an indication of liver dysfunction are open to queslioju 
In 39 cases ('79-.v‘'c ' the bilirubin value was less than 0.73 
mgm. per 100 c.c. In 10 cases (20.5'%) whose readings were 
aliove 0.7.5 mgm. per 100 c.c. the average value was 1.0 
ingm. 

A gahiclosf lokrunce lest, consisting of the ingestion of 
40 gm. of galactose and the sub.sequent estimation of the 
blood and urine sugar at hourly intervals for 3 hours, was 
found to be negative in the few instances in which it was 
done. 

J3ic clinical and laboratory data obtained from Ihi.s series 
of cases of pernicious anemia provide certain interesting 
correlations. Of 13 patients presenting roentgenological 
evidence of gall bladder dysfunction, 12 had gastro-intcslinal 
symptoms jircsent during relapse other than anorexia and 
constipation; in 10 instances the symptoms persisted after 
remission of the anemia had been induced. Of the 15 patients 
in whom X-ray findings were negative, 8 complained of per- 
sistence of gastro-intc.stinal symptoms. There is no apparent 
relationship between instances of gall bladder dysfunction 
■ and abnormal liver function as tested by tbe rate of absorp- 
tion of “iso-iodeikon” from the blood stream, but it is perhaps 
worthy of note that, of 21 patients wdio bad chills following 
intravenous adminkstration of “iso-iodeikon,” 16 had delayed 
absorption of the dye from tbe blood stream. Only 2 of 37 
patients who did ttol have chills showed delayed ab.sorption 
of the dye. 

The patients under consideration were, for the most part* 
treated ivith liver extract by intravenous injection. Tlie 
usual maintenance-dose after remission had been induced 
was one injection of 20 c.c. every' 4 weeks, representing the 
c,xli-acl deris'ed from 100 gms. of fresh liver. Of the negative 
gall bladder group of 45 cases, 40 ivore observed for from 
3 inonlb.s to 2 years after remission. The average red blood 
cell count among the males was 4,6.50,000 per cu. mm.; 
among the females 4.520.000 per cu. mm. during this period 
of observation. Of the 13 cases whoso cholecyslographic 
studies revealed dysfunction, one died of empyema of (he 
gall bladder and septicemia; 8 were followed ov'cr a consider- 
able period of lime. The average blood counts and treat- 
ment administered during tlus interval are given for each 
patient. 


Name 

Sex 

A,verape Tied Blotxl 
Cell Count 

Treatment / _ 

OJi. 

M 

4.520,000 prr C». mm. 

Inlrav. Liver Kxt. 20 c.c. every 4 weeks. ^ 

p p 

M 

4.110.000 “ “ 

*■- 

C.S. 

M 

4.410.000 “ '• 


c.n. 

M 

3,740,000 



F 

3,r, 30.000 

3 • " 

A.V- 

K 

3,990,000 


A n. 

F 

4.400.000 

4 ** 

E.S. 

F 

4.000.000 

Liver Ext. No. 343. 6 viob daily. 


The average red blood cell count of the males in this group 
was 1,300,000 per cu. mm.; of the females 3,980,000 per cu.- 
mm., values appreciably lower than those obtained from the 
“negative” members of the scries. It should also be noted 
that 4 of these patients received treatment considerably in 
excess of that usually required for maintenance. It is recog- 
nized that conditions other than disease of the gall bladder, 
such as infection elsewhere or arteriosclerosis, , could have 
influenced the response of these patients to anti-anemic 
therapy: but such factors were no more prevalent in thi.s 
group than in tbe larger series of patients with normal gall 
bladder function. 

There is apparently no association between the response 
to specific treatment and the function of the liver as tested 
by the serum bilirubin value and the rate of dye absorption. 

CONCLUSIONS 

Clinical and roentgenological evidence of a rather high 
incidence of gall bladder disease in pernicious anemia is pre- 
sented. Intravenous cholecystography performed on 58 
patients, revealed gall bladder dysfunction in 13 (22.5%).- 
Tlie roentgenologic impression was supported by clinical 
criteria in 10 of these 13 patients. 

Although 31% of the patients studied showed delayed 
absorption from the blood stream of the dye, phenol-tetraiod- 
phthaiein sodium, the presence of impaired liver function was 
not confirmed by clinical findings or by the subsequent course' 
of the patients’ illnesses. 

There was an apparent association between delayed ab- 
sorption of the dye and reactions, characterized by chills 
and fever, following its injection. 

Persistence of gastro-inteslinal symptoms in persons suffer- 
ing with pernicious anemia, after remission has been induced, 
strongly suggests the presence of gall bladder disease. , 

In pernicious anemia chronic disease of the gall bladder 
may modify seriously the expected response to anti-anemic 
therapy. 
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Duncan, Garfiei.u G. and Fetter, Ferdinand., 

of Preitnancy on (he Insulin Requi’remcnl of (he Diabeiic. 

‘ P. 3^/-35i. 

There are conflictiiip; views regarding the Gleet, of pregnanev on the 
insulin requircmenl of the diabetic. This is due largely to tiio infro- 
.quency of pregnancy in the diabetics who require insulin. Sevrnlv- 
eight prcmancies complicating diabetes were collected from the litera- 
ture to which are added the six reported in this paper. The diabetic’s 
tolerance, during pregnancy wa.s impaired in o~-,S>% of the cases. Toler- 
ance was unchanged in 19.1% and in 25% was improved. Tlic authors 
conclude that pregnancie.s under ideal conditions and treatment does 
not permanently impair the diabetic’s tolerance and that diabetes 
per se. is not a contraindication to pregnancy, 

William Gerry .Morgan and William M. Ballinger. 
Cou-ENS, WTuut.vyi S. 

One Hundred Obesily Diels on One Chari. P. GSS-GSI. 

Collens presents a chart devised to make available for direct rending 
and without any calculations whatsoever, one hundred diets for cnse,s 
of obeGly. The diet.s range from 600 to 1.100 calories per day. 

William Gerry Morgan and William M. Ballinger. 

DiNEH-VUT, J. F. and METTIEn, S, 11. 

The Henri Vahes and Muscle in Expcrimcnlal Sciirin- wilh Super- 
imposed Infection — With notes on the sirnilarily of the Lesions lo 
Ihose of rheumatic fever. The Amer. Jour. Palh., X, I:6l-S0, 
January, 193.b. 

E:^eriment.s were conducted upon giunca pigs directed to tlie de- 
termination of the effect upon the heart valves and muscle of; 1. un- 
complicated scurvy, acute and chronic; 2. scurvy combined wilh in- 
fection, and; 3. infection alone. 

The animals were placed upon a basic diet deficient only in Vitamin C. 
To the diet of the control animals and of those receiving inoculations 
of a beta-streptococcus, onnige juice was added to make up this de- 
ficiency. • . ■ 

• The study led to the following observations: Infection in animals 
luainlaincd on an adequate diet usually produces no significant lesions 
in the heart valves. When present, they are exudative rather than 
proliferative in type. In imcoiuplicatcd scurvy definite atrophic and 
degenerative changes occur in tlic collagenous slroma_ of the heart 
valve.s. In scurvy with added infection lesions of a combined degenera- 
tive and proliferative character develop in the heart valves with con- 
siderable frequency. These lesions arc slrikiugly similar to those of 
acute rheumatic fever. They consist of swelling and degeneration in 
the stroma and a dilTusc subcndotlielial jwolifcration. Proliferative 
nodules composed of hype^lastio cells resemble the Aschoff reaction of 
rheumatic fever. The fibrinoid degeneration described by Ivlinge, and 
believed by him to be the fundamental and earliest le.sion of rheumatic 
fever, is observed. Micro-organisms wore not observed in a limited 
number of stained sections studied. _ „ 

The authors advance the theory that a condition of 5 ilainin C 
undemutrition may be a necessary background for tiic development of 
rheumatic fever; w'hen the insult of infarction is combined with the 
scorbutic slate, the pathological picture of rheumatic fever develops. 

X. W. Jones. 

Ruffin, Julian M., and Smith, David T. 

The Treatment of Pellagra with Certain Preparations of Liver. Am. 
Jour. Med. Se., Vol 187, No. 4, April, i9'M. _ 

The authors have discussed close similarity^ in the syinploins of 
of pellagra and pernicious anemia of the Addisonian type. They placed 
the patients on a standard basic diet containing an adequate amount 
of proteins, fats, carbohydrates, minerals and all tiie known vitamins 
excepting vitamin “G” (B.). The patients did not improve on lliis diet. 
The addition of oral administration of an aqueous extract of liver in 
doses of 90 c.c. daily, elTected a cure in ten coses. Five patients on the 
same basic diet showed little or no improvement when given liver ex- ' 
tract intramuscularly in doses of 5 c.c. daily, but substitution of the 
oral aqueous extract of liver was very effective. ' 

H. W. Soper. 

Crlvoi, Paul D. and Strayer, J. W. 

'Vitamin Therapy in Pulmonary Tuberculosis. V. The Effect of 
Viosterol on the Diffusible and Non-diffusible Calcium of the Blood 
and Spinal Fluid. P. 557-562. 

Their findings are summarized: 1. Yiostcrol increased the calcium . 
in the blood and spinal fluid of patients with pulmonary tuberdulosis. 

2. Viosterol increases both the diffusible and non-diffusible fractions of 
calcium. The non-diffusible fractions is the more affected. 3. In pa-' 
tients with pulmonary tuberculosis, viosterol reduces the diffusibility 
ratio by increasing the non-diffusible calcium^ ! In previous work it was 
observed that a more rapid clearing and fibrosis was evident in some 
cases of pulmonary tuberculosis after viosterol had been administered. 
An increase in non-diffusible calcium is present in patients with fibrotic. 
lesions. ‘ Therefore these observations lead to the conclusion that an 


increase in non-diffusible calcium favors the healing of pulmonary 
tuberculosis. 

William Gerry Morgan and William M. Ballinger. 

Cushing. Harvey. 

Hyperacliration of the Neurohypophysis as the Pathological Basis of. 
Eclampsia and other Hypertensive States. The Amer. Jour, of Palh. 
March 193^f, Vol. X, No. 2, p. ITiS. 

In a lecture delivered before the Medical Research Society at Uni- 
versity College, London, Cushing reviews work reported in the literature 
and his own studies leading to the belief that uypnractivalion of the 
ncurohypopUysis, as shown iiy an infiltration of the basophilic epithelial 
elenient.s into the posterior lobe of tiie pituitary body, is the cause of 
eclampsia and essential hypertension in young persons and possibly also 
related to atherosclerosis with hjqierlcnsion in old age. He discusses 
the frequenev of the invading process, the function of the pars inter- 
media, the role of these invading basophilic elements as activators of the 
posterior lobe, and he presents data from autopsy studies that suggest a 
relntiouship iictween the degree of invasion and the degree of eclampsia 
and hvqierlension present during life. 

The presentation is tremendously thought-inspiring, especially lo those 
who have pondered over the frequency of essential hypertension in the 
young. The author advances the general hypothesis lliat (1) Uio source 
of these hypertensive disorders lies in the posterior lobe of the pituitary, 
body; (2) that the extent of basophilic invasion from the pars intermedia 
is a measure of posterior lobe activity; and (3) that excessive infiltration 
by these elements represents the histopathological basis of eclampsia 
and essential hypertension in young persons and may possibly also he 
related eliologicallv to the atherosclerosis of old age.' 

N. W. Jones. 

Hench, P. S. 

The .Analgesic Effect of Hepatitis and Jaundice in Chronic Arthritis. 
Fibrositis and Sciatic Pain. .Annals. of Int. Med., 7:1278, {April) 
m/r. 

The author summarizes in part as follows: “In the course of the last 
four yeurs ohservations have been made on the effect of inter-curaenl 
inlrahcpatic jaundice on the chronic pnin_ experienced by 16 patients 
wilh chronic arlhrilis, fibrositis, and sciatica. In two of the cases the 
inlrahcpatic jaundice apparently was not related to drugs; in U cases 
it was considered the result of toxic hepatitis caused by cinchophen. 
Coincident generally wilh the onset of jaundice, 14 of the 16 patients 
received partial, or more usually complete, relief of pain for variable 
periods; morcoyer, in five of the six cases in winch the joint.s were 
swollen, reduction of the swelling, sometimes complete, also was noted. 

Samuel Morrison. 

Friedeander, Richard D. 

The Bacial Factor in Pernicious Anemia: .A Study of Five Hundred 
Cases. P. 6.1h-Gh2. 

Evidence derived from a study of five hundred cases of typical 
pernicious anemia is presented to confirm the opinion that pernicious 
anemia is a disease largely confined to the white race in temperate zones 
and that among these people there is a definite racial, as well as con- 
slitnlional, pre-disposition, the latter being embodied in individuals 
endowed witii a diathesis characterized by fair comple.xion, light hair 
and light-colored eyes. 

Win. Gerry Morgan. 

William M. Bollinger. 

Buaunroth, H. H. 

Fluctuation of Sugar Content in Diabetics Produced by Air and 
Seabaths. Archives f. Verdauungskrankheiten, January, 193d, Vol. 
55, No. 1-2. 

Diobetics maintain an increased blood sugar level if exposed to bath- 
ing in salt waters amounting lo about 60 mgm. above normal. Air baths 
do the same but to a lesser extent, i.e. 30 mgm. According to the se- 
verity of diabetes the hyper-glycaemia remains longer, showing even 
ketonuria at times. It was shown that repeated e.xposures to baths 
may influence this tendency in such a way that it may approach 
conditions ns found in healthy individuals.' 

M. E. Gabor. 

McClure, F. J. ■ ' 

A Review of Fluorine and its Physiological Effects. Physiological 
Review. 13:277-300, July, 1933. 

A defect in human teelli known ns mottled enamel is endemic in cer- 
tain natls of the United Slates, Mexico, and many other countries. 
This lias been attributed to fluorine in the water supply. The mottled 
enamel is characterized by chalky while patches distributed over the 
surface and the enamel is often pitted and corroded. The, teeth show 
on absence of trnnslucency, having a dead while glazed appearance. 
Histologic studies reveal imperfect calcification, particulajly of the 
enamel rods themselves. The intercementing material which is norinally 
present between the enamel rods is lacking. There is experimental 
eAddence indicating that bones may be affected structurally by lliiorides.' 

Dwight Wilbur. 
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FACTORS OF ERROR IN ROENTGENOLOGIC DISTINCTION 
BETWEEN THE NORMAL AND THE DISEASED 
STOMACH AND DUODENUM 
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0 \ I'ilE rof'iitc'Piioio'ric diapiioslician (involves a l.\v<> 
fold (liit.v: to iind evidenct' of disease when disease is 
prcHcnt,, and to avoid a diagnosis of disease when disc'ase is 
ahscnl. Of the two duties, tlie latter is the more difficuU to 
peri'onii . (lie exaniini'r eonslantly is tempted to interpret all 
imu.^^iial phenomena in terms of patholofrie chanee. Many 
factoi-s eondiiee to siieh error. Amonp those wliich lead to 
erior in Haslrodiiodenal diaenosi.s are: (d j failure to malvC 
(iiie allowanei' for normal \ariants or to exelude conditions 
bimiilaline disea.se, t2) constant elVort to make diagnoses at 
earlier stages of disease, and hence on more delicate signs, 
1,3; reliance on secondary and indirect phenomena, (I) 
reliance on a limited roentgenographic examination, fa) prej- 
udice hy the mere fact that the patient is sent for roent- 
genologic inve.stigation of the stomach and duodenum, 
fhi liias from clinical data and (7) desire to corroborate the 
clinician's opinion. 

Current roenlgenologic literature deals almost wliolly with 
signs of disease and the distinction of one disease from 
another. Alliiough te.vtbooks usually devote chapters to the 
appearance of the normal, its xariants and functional altera- 
tions and also of conditions simulating disease, these con- 
ditions are so numerous and varied that it is almost impossible 
aderfual.ely to describe th(;m. A competent knowledge of 
the appearance of these normal and abnormal conditions 
can he gained only by wide experience. Often they mislead 
the novice in roentgenology or the clinician who is obliged 
to make Ills own roentgenologic interpretations. 

It is essential, first to comprehend theeU'eelof body build, 
abdominal tension, and tonus of the gastric musculature on 
the general form, position, and size of the stomach. Among 
persons of the enicroplotic habiliis, whose bodies are long and 
slender, the stomach is almost invariably hook-shaped and 
its lower pole is well below the umbilical level. T'he gastric 
iTuisrles are more or less liypotonic and, as a result, the stom- 
ach is .so caiiacious that dilatation consequent to pyloric 
obstruction may be suspected to cx-isl. However, in*such 
cases the antral jiorlion of the stomach is not cxpaniiod and 
the py]onj.s lies near the .spinal column, whereas, in cases of 
dilatation, the antrum is enlarged and the pylorus is displaced 
to the right. In extreme examples of the broad habUiis, which 
are not common, the stomach has the shape of a steer-horn 
and lies oblicpiely or almost transversely across the abdomen, 
high above the umbilical level; it is hypertonic, requires only 
a iiKKlerale amount of opaque medium to fill it completely 
and is often so narrow that it appears to have been shrunken 
by a pathologic proces.s. 

Or(linarily. the shadow of the barium-filled normal stomach 
has a contour which is regular and smooth, save for indenta- 
l.ions produced by pori.staltic contractions. The fairly com- 
nion exceptions to this, however, require note. Not rarely 
tlw. lesser curvature is indented, sometimes sharply, near the 
pylorus, and the. examiner may ascribe the indentation to 
organic, contraction or else regard tlic prominence between 
the indent ation and the pyloric ring as the niche of an ulcer. 

•S^lion on Ho.-nl(ti!noloirr. Tim Movo Qinic. 
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Occasionally, marked hypertonus of the mitscularis mucosae 
so accentuates the gastric rugae that they produce a fine 
Serration along the greater curvature wdiich anomaly might 
mistakenly he attributed to polyposis. 

Although it should be well known that w'hen the transverse 
colon is distended hy gas or fecal material, it is likely to 
deform the greater curvature of the stomach by pressure, 
and although the condition should be obvious on tbe most 
casual inspection, such deformity often is made the basis for 
the diagnosis of gastric carcinoma. Sometimes the patient 
\doIatcs the routine instruction to fast before examination, 
and masses of food which he has taken produce . defects 
similar to those caused by polypoid tumors. Ascites, large 
abdominal tumors and advanced pregnancy displace the 
stomach upward and often distort it into the semblance of 
a viscus extensively diseased. 

Although the simulation of gastric lesions by reflex gaslro- 
spasm from causes outside tlic stomach has been ■warned 
against for years, the incautious examiner is still sometimes 
deceived by it. Spastic distortion may take the form of 
jagged irregularity of the antral borders, a sharp incisura in, 
the greater cuiwature, hour-glass deformity or blurring or 
oliliteralion of the prepyloric segment. The so-called “cascade 
stomach," which has the shape of a retort and in which barium 
overflows from the expanded cardia into the contracted' 
tubular distal half, is attributable to spasm. Frequently,. 
gaslrospasm of any variety is transitory or changes in .situa- 
tion or appearance, and thus is recognizable, but it sometimes 
persists unchanged during the examination. Hence, in any 
ca,se of gastric deformity which is not accompanied by other 
roentgenologic manifestations, or by definite physical signs, 
such as a palpable mass corresponding to the defect, the pa- 
tient should be given tincture of belladonna to full physio- 
logic effect and be re-examined. Almost invariably the spasm 
will have disappeared at tbe second examination. 

By conlraclion of the abdominal muscles, the stomach may 
bo pressed upward and distorted into fantastic shapes. Such 
distortion is see.n often among patients who arc fearful of the 
screen examination or of what it may disclose. It is not 
improbable, also, that many deformities assigned to re- 
flex spasm really are effects of heightened intra-abdominal 
tension. In all cases the rigidity of the abdominal wall will 
be apparent during the manipulations which are indispens- 
able to efilcient roentgenoscopy, but if these manipulations 
are omitted the examiner is likely to misinterpret the dcT 
formities. 

Normal duodenal bulbs vary widely in appai’enl capacity. 
Of two bulbs, one may appear to be four times as large as'tlie 
other, yet both may be quite normal. Hence, the examiner 
must not assume that a large bulb has been dilated, perhaps 
as a result of obstruction, or that a small one has been shrunk- 
en by disease. Duodenal bulbs also differ considerably in the 
ratio of length to breadth and in the degree of convexity of 
their lateral borders. Notwithstanding these variations, the. 
normal bulbai' shadow is cliaractcrizcd by its symmetry, 
homogeneity and its regularity of contour. To elicit these 
qualities it is essential that the bulb he completely filled with 



2G1 


IviiiKr.ix— Pac'ioks or Ennon ix X-kay Diagnosis 


; opaque medium.' The shadow of au incorapletciy filled hvdb 
^ is eccentric, mottled or grossly irregular and the novice is 
v prone to construe it as indicative of duodenal ulcer. 

■ Progress in roentgenologic examination of the aiiraentarv 
■ canal, has .entailed the diagnosis of gaslric and duodenal 
lesions at an earlier stage and hence on slighter evidence than 
, formerly. A. srndU gastric or diiodcual nicer unaccompanied 
by, spastic, deformity and visible only as a nic/w “en face ' 
exemplifies the type of lesion which the roonlgenologist is 
now expected to discover. To reveal a n/e/n* of this sort 
... requires that the study be made with only a small amount 
,7 of barium in the stomach, and that the gastric and duodenal 
walls be approximated by manual {ircssure. By such manipu- 
lation, however, a small amount of barium may be peimcfi 
up at the ba.se of the bulb, in tlie pyloric ring, or in a fold of 
... the gastric rugae and so. he mistaken for a true riic/if. 
However,, a true nic/ic is constant in form, size, and in situa- 
tion, and a gastric niche usually is in the midst of converging 
rugae or, if the ulcer i.s malignant., it i.s surrounded by an 
elevated margin. 

During tbe developmental stage of gastroduodenal roent- 
genology, the secondary phenomena incident to organic 
disease were strongly onipha.sizcd. Changes in gastric ca- 
, pacity; mobility, Ilexihility. jicristalsis and motility, and the 
spasm produced by intrinsic lesions, were looked for with 
especial cai-e and given prominence among diagnostic signs. 
At that time, a high esteem for indirect manifestations was 
warranted,' for. technics; were imperfect and it was dillicult to 
- reveal or to interpret the dofonnitic's which directly depicted 
the lesions themselves. On the other hand, the secondary 
manifestations were strikingly evident and, in conjunction 
with clinical data, could be woven into complexes which were 
often diagnostic. Tl is true that a gastric residue from the 
six-hour meal often is most significant of a gastric or duodenal 
lesion, that peristalsis is likely to be absent in a diseased 
portion of the gastric nail and that gaslrospasra is often 
associated with lesions of tbe stomach or duodenum. But 
there are many exceptions. Patients who sufier attacks of 
migraine or wlio take additional food or fluids after the 
.opaque meal are almost certain to have six-hour gastric resi- 
dues, or such may occur without assignable cause. Peristalsis 
in normal stomachs is often so sluggish that it. cannot bo 
traced throughout, and it is usually absent from spastically 
deformed segments. The importance of the incisura as a 
sign of gastric ulcer or carcinoma has been overestimated in 
the past, for its association with these lesions is rare. Occa- 
sionally, a gastric incisura is associated with duodenal ulcer, 
but more often, like other forms of gastrospasin. it arises from 
causes outside the stomach and duodenum. Indirect signs 
arc not valueless, for usually they stimulate search for a 
causative lesion, occasionally give needed support to direct 
signs which are hard to discei-n, and sometimes assist, in dis- 
tinguishing between lesions, but neither singly nor in com- 
bination are they suflicient bases for diagnosis. 

For the reasons stated, an examination which is solely 
roentgcnograpliic and limited to a few films is almost never 
conclusive. WTen roentgenoscopic equipment is lacking, 
simple roentgenography is sometimes warranted and may 
definitely reveal extensive disease, but abnormal phenomena 
should be verified by many roentgenograms and by subse- 
quent re-examination. Serial roentgenography, at tbe hands 
of experienced roentgenologists, is efficient, but it requires 
expert tcclmic and interpretation. 

It is difficult for tbe examiner to resist a certain degree of 
prejudice from the fact that the patient has been sent for 
examination of the stomach and the duodenum with the 
implication that the referring clinician suspects the existenee 
of organic disease of one or the other viscus. In law, there is a 
presumption of innocence until guilt is proved. In medicine, 
there is a presumption of disease until all suspected organs 
are proved to bo normal, for the process of exclusion is an 
accepted and valuable diagnostic measure. However, among 
patients refeived for examination of the digestive tract the 
, greater proportion has an indefinite clinical history and the 


clinician doubts that they have organic disease, yet pru- 
dence requires the exclusion of a gastric or duoden^ lesion. 
I'or example, at this Clinic, less than .'lO per cent of the pa- 
tients sent for roentgenologic investigation of the stomach or 
duodenum have disease of those organs, although the entire 
gi’oup is a selected one. . ' 

Even_ when gastric symptoms are pronounced, the roent- 
genologist should not be biased by them. Some yeai's ago, 
Dr. W. J. Mayo made the significant statement that only one 
person in ten with gastric symptoms has' a gastric lesion. If 
the examiner is impressed by a suggestive clinical histoiy and 
searches too zealously for confirmatory roentgenologic evi- 
dence. he is almost certain to find it whether disease actually 
is present or not._ Also, he is likely to go astray if he endeavors 
tn base a positive diagnosis on an aggregation of petty, 
heterogeneous roentgenologic and clinical data. It is for 
safer for the roentgenologist to make his examination luilhout 
regard for the clinical facts and preferably without knowledge 
of them, although subsequently he will often find it profitable 
to discuss doubtful cases with the clinician and to re-examine 
patients if necessary. 

For his economic ivclfare, the roentgenologist is almost 
wholly dependent on the good will of the clinician. MoreoA^er, 
the clinician's opinion seldom can he disregarded and it is 
often entitled to implicit respect. When, therefore, a patient 
is referred for roentgenologic examination witli a confident 
clinical diagnosis of gastric or duodenal disease, the roenlgen- 
ologisl will, consciously or unconsciously, be inclined to 
confirm that diagnosis if the slightest substantiation can be 
found. He is likely to attach undue weight to functional 
alterations or meaningless eccentricities, and thus lie may 
corroborate a diagnosis Avhicb later proves to be wrong. If 
ho is unable to substantiate the clinical diagnosis he may, 
without any intent to deceive, relinn an extensive description 
of all iihenomena obseiwed, Avhether normal or abnormal; 
important or unimportant. Such reports, although they may 
be quite factual and non-committal, usually are susceptible 
of construction by the clinician as confirming Iiis OAA'n views, 
Avhich may be erroneous. 

A roentgenologic diagnosis of organic disease of the 
stomach or duodenum is alaiining to the patient. Often it 
carries Avith it the implication of necessai-y operation. A 
Avroiig positive diagnosis is almost unpardonable and is to be 
aA'^oided if humanly possible. To aA'oid such errors, it Avill 
help greatly if the clinician Avill not cxTicct roentgenologic 
confirmation of his provisional opinion as a matter of cour- 
tesy. It AA-ill help further if the roentgenologist AA'ill make no 
diagnosis Avithout adequate examination, re-examine aa'Iicu 
lie is not absolutely confident, sbim A^erbose reports, and 
confine his comnnmicalion to “yea” or “nay.” 

In sum, to avoid affirmaliA'e diagnostic eiTors tbe roentgen- 
ologist should haA’^c a thorough knoAvledgc of normal variants 
and of conditions simulating disease, construe slight A^ari- 
ations cautiously, refuse to accept indirect signs as primary 
bases, insist that a fcAV roentgenograms do not constitute 
an adequate examination and shun. all prejudice from the 
clinical side. There is but one safe basis f or the roentgenologic 
diagnosis of gastric or duodenal disease; the depiction of the 
lesion itself as an adventitious shadow or shadoiu-defecl flial, 
whether small or large, persists in form and siiualion, with- 
stands manipulation and anlispasmodic drugs and is demon- 
strable on re-cxaminalion. Diagnoses thus founded arc seldom 
utterly fallacious. 

Finally, if anyone is inclined to assume that trustworthy 
roentgenologic interpretation requires neither efi'ort nor 
experience, he should consider a thought from that master 
roentgenologist, Guido Holzknccht. On his photograph, sent 
to a. colleague at The Mayo Clinic, he Avrote in his OAvn lan- 
guage a sentiment AA’hicli may be translated freely as folloAvs; 
“Because the roentgen picture sIioaa's something to cA^eryone, 
many believe that they can find out eyerylliing from it; yet 
it conceals much, and it opens to me only a field for intensive 
study.” 
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M any of the steps in our progress are directly traceable 
to suggestions gained from a study of the views ex- 
pressed by our forebears, although in their time, their ideas 
may have been thought untenable. Evidently Hippocrates 
was none, too optimistic about the future of gastric surgery 
for he stated that accidental wounds of the stomach were 
deadly.' Tlircc hundred years later, Galen commented that 
wounds of the stomacli had been known to heal, although 
seldom. Early in the sixteenth centurj-, Fallopius recom- 
mended suturing wounds. Some of the methods used to secure 
closure of the wounds were novel. At one time, after ap- 
proximating the edges of wounds, ants’ heads were employed 
as clips; the mandibles were aseptic by %-irtue of the formic 
acid normally present in them. After the ants closed their 
jaws, the bodies were cut off and the heads remained attached 
until the wounds were closed. 

In 1810, Merren began experimental work; he attempted 
pyloreclomy in dogs to determine the possibilities of gastric 
surgerj'. About 1876, Gussenbauer and Winiwarter resumed 
his work and with moderate success. Billroth likewise had 
been studying the problem and, in 1877, prophesied that 
gastric resection would be the next step in the development of 
surgerj' of the stomach. He was the first to carry out the 
operation successfully in man (1881) and the procedure later 
became known as the Billroth I operation. Pean had at^ 
tempted pylorectomy in one of his cases in 1879, and Rydy- 
gier had tried it in 1880. It is probable that Nicoladoni pro- 
posed gastrojejunostomy that same year, but it remained 
for Wolfler to employ the operation with a good palliative 
result in a case, of advanced carcinoma of the pylorus; he 
gave the operation its name. Gastrojejunostomy by the 
retrocolic approach was de\'ised by Courvoisier in 1883. By 
1884, Ransohoff, of Cincinnati, was performing the operation. 
The year 1885 found von Hacker also using posterior gastro- 
jejunostomy and Billroth discarding liis first method of 
gastric resection in favor of the procedure now knovm as the 
Billroth II operation. 

iVlthough a clear-cut distinction between gastric and duo- 
denal ulcer was not made until the twentieth century, 
nevertheless reports in the literature indicate that gastric 
ulcer was recognized as early as 1600; two cases of duodenal 
ulcer were recorded in 1817. Even though these lesions un- 
doubtedly are somewhat allied, they should be looked upon 
as distinct entities. A fact which .stands out is the extreme 
rarity of malignancy in the duodenum and the relative fre- 
quency of malignant ulcerations in the stomach. In the 
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few instances of primary malignancy of the duodenum which 
have been reported, it has been difficult to prove that the 
disease has been a sequel to chronic duodenal ulcer. How-, 
ever wdely the statement may be contested, it is known 
that there frequently is some association between chronic 
gastric ulcer and certain forms of malignant disease of the 
stomach. Often it is impossible grossly to distinguish between 
carcinomatous gastric ulcer and ulcerating carcinoma. 

PATHOGENESIS OF GASTRIC AND OF DUODENAL ULCER 

The problem of the origin of gastric and. of duodenal ulcer 
has been studied from the clinical, experimental, anatomic, 
and pathologic standpoints. Approach to the study of this 
problem is difficult, especially experimentally, since these 
lesions are peculiar to man. Cohnheim divided the problem ' 
into two parts, one dealing with the cause of the original . 
defect and one with the cause of chronicity. That an acute 
ulcer may become chronic is a reasonable assumption; 
nevertheless it is an open question whether chronicity in- 
volves fundamental principles other than those involved in 
the origin of the original defect. During the first decade of 
this century', the question of the origin of ulcers centered 
around the theories of Rokitansky and Virchow who believed 
that ulcere were the issue of the combined action of local- 
ized vascular disturbance with focal nutritional changes and 
the digestive action of the gastric secretion on devitalized 
tissue. In principle, this h^qjothesis is held today. 

Aschoff adopted Cohnheim’s attitude and attempted to 
explain the cause of erosions on the one hand and the factors 
producing chronicity on the other. He grouped the factors 
tending to produce chronicity under the mechanical-func- 
tional theory. 

The characteristic lesions of peptic ulcer usually occur in : 
^e mucosa of the lesser cun’ature; they are found therefore 
in that region which may be exposed to an acid medium or on 
which the gastric contents may impinge with considerable 
force. Experimental investigations revealed that it was diffi- 
cult or impossible to expose the gastric mucosa constantly , to 
an acid medium by administering acid. It was believed that 
such exposure might be brought about by eliminating the 
secretions that are poured into the duodenum beyond the 
pylorus and which tend to neutralize the acid which has not. 
been neutralized in the stomach. \Vhcri this was accomplished 
by various experimental anastomoses, ulcer developed in 
almost every instance on the duodenal side of the anasto- 
mosis. It has not been difficult to produce acute ulcers 
experimentally, but only recently has it been possible to 
produce chronic lesions. 

In a series of experiments carried out in an attempt to rc- 
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Iiroduce tlie climges m the Uver resulting from the use of 
cinchophen, Bollman found that gastric idcer developed in 
some dogs after use of the drug. According to our experience 
there are few instances in which gastric ulcer develops after 
taking prdinarj' chemicals into the stomach. 

Infection and inflammation undoubtedly plav a part in the 
etiologjv of ulcer of the stomach and of the duodenum. A 
, striking example of this is the rather expensive gastritis that 
is found in some cases. It is surprising how well some of tlie 
patients get along after foci of infection arc cleared up. This 
is an, important consideration in the conservative treatment 
of ulcer , of the stomach and the duodenum. However, in 
many of the cases, it will be found that infection is not re- 
sponsible for. the original development of ulcer. 

Knowledge of the pathogenesis of ulcer has remained 
almost stationary in spite of the great amount of research 
work done. One thing which we have learned about this 
phase of the subject is that certain types of individuals are 
more likely than are others to have peptic ulcer. This is par- 


observation. Up to the present time, we have no clinical or 
roentgenologic criteria wliich will determine whether there 
is an area of malignancy in the border of a chronic gastric 
ulcer, and so it is evident that the lesions must be removed 
and microscopic study made before we can be certain of the 
nature of the lesion. In certain patients, the symptoms will 
subside and the large crater defect produced by a gastric 
ulcer irill not be ■visible after a short period of rest, relaxation, 
and dietary' regimen. Nevertheless, if exploration is made at 
a time when it is presumed that ulceration is almost healed, 
one may find that he has been deceived, and that there is 
still a fairly prominent ulcer present. Probably we have all 
had this experience and so there can be no question but that 
such a situation obtains in at least some of the cases in which 
patients arc comparatively symptom-free under carefully 
regulated regimens. 

Even in the light of present day methods of diagnosis and 
greatly improved medical treatment, we think that early 
operation is advisable. However, it should be emphasized 



Figure I — Excision of gastric ulcer and posterior gastrojejunostomy. X wide excision is made which includes most of the lessor 

curvature -of the stomach. 


ticiilarly true of duodenal ulcer. Often the condition respon- 
sible for the digestive disturbance is not true duodenal ulcer 
but rather, an inflammatory process which has been desig- 
nated “duodenitis.” There may be no demonstrable break 
in the mucosa, although occasionally pin-point ulcerations 
may be found. The roentgenologic examination will disclose 
a deformity of the cap of the duodenum without any sign of 
a crater. A history of hemonhage is common in this group 
of cases. 

Many of the patients in whom these lesions develop arc 
of nervous temperament; they arc likely to be artistic and 
higldy intelligent. Unfortunately, tliis ty'pe of person does 
not respond well to surgical treatment. The result of almost 
any operation is likely to be unsatisfactory, partly because 
of the functional nature of the complaint and partly because 
of the tendency to form secondary lesions. In cases with 
such a background, surgical treatment should be avoided 
until it is evident that it is absolutely necessary' because of 
persistent pain, hemorrhage or obstruction. 

We Ivuow that the chemical action of pepsin-hydrochloric 
acid, trauma to the mucosa, infection or torins, a poor gen- 
eral systemic condition and irregular habits of living are 
factors iii the development of peptic ulcer. Any logical treat- 
ment of peptic ulcer, whether medical or surgical, must be 
directed toward correction of these recognized etiologic 
factors. 

GASTRIC ULCER 

We know that sometimes the spnptoms of gastric ulcer 
may be relieved more readily through a medical regimen 
thaii are those symptoms' resulting from duodenal ulcer. In 
a few instances in wliich there is reason to feel that the lesion 
is benign, one might be justified in olfering a trial of medical 
management providing the patient can be kept under close 


that when tliis is carried out, it should be as consenmtiv^e 
as is consistent with the extent and the nature of the lesion. 
For a number of years, it has been the practice in this clinic 
to recommend surgical treatment to practically all patients 
with gastric ulcer. From the vaiied and meager attempts 
toward operative treatment made in the nineteenth century, 
the surgeons of the twentietli century have developed some of 
the present methods of treatment. iMany of the operations 
originally were planned to remove a malignant process or to 
relieve symptoms caused by neoplastic growths. Some of 
these similarly are employed today; others have undergone 
modification in accordance xvith our increased knowledge of 
peptic ulcer. 

Formerly, in a large proportion of patients, treatment con- 
sisted of gastrojejunostomy alone. It was the operation of 
choice for both gastric and duodenal ulcers. It proved a 
suitable procedure in many instances because the disease 
had been allowed to progress to an advanced stage but, with 
developments in surgical technic and the opportunity to 
diagnose the condition earlier, excision of the lesser curvature 
and gastrojejunostomy justly gained in popularity (Figures 
1 to 3). Approximately 90 per cent of gastric ulcers are situ- 
ated along the lesser curxmture. Eighty per cent of the lesions 
ai'e small ahd many of these probably are best treated by 
this metliod. The operation has been so satisfactory in our 
c.xperience that we perform it frequently. Often, on account 
of the size of the ulcer, resection of the stomach would be 
easier from a technical standpoint but, if the ulcer is of 
moderate size, excision and gastrojejunostomy will give, a 
\cty satisfactory , functional result. For some unknown 
reason, jejunal ulceration seldom develops after this pro- 
cedure. It is significant that, during a period of twenty-six 
years, only thirteen patients were subjected to operation for 
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«^cuiTing subsequent to this operation, and two 
ol these had had both gastric and duodenal ulcers. About 
o per cent of all patients with gastric ulcer will have multiple 
lesions; in these, partial resection of the stomach is required. 
^ in rcYiemng the operations- for gastric ulcer performed 
by various members of the staff of The Mayo Clinic during 



a period of twenty-six years (1906 to 1931 inclusive) w-c find 
that . a diagnosis of ’malignant ulcer was made in '<91 cases 
and of benign ulcer in 2,276 cases. Another inlcrestiiig 
observation is that the immediate operative mortality rate 



, .Figure 3 — Dctnil of closure after axcision of gastric ulcer. 


among patients with simple benign gastric ulcer was about haK 
of that occurring among patients with malignant change in 
the lesion. These twenty-six years span practically the most 
active period in the development of gastric surgery; the 
operations performed were of a varied nature; In 2ll' cases, 
tlic lesion wm excised and nothing further was done, although 
in twenty-nine cases malignant change in the ulcer was 
recognized at the time of operation. Removal of the ulcer 
and gastrojejunostomy was the procedure employed in 8.57 
cases of benign ulcer and in forty-three cases of'malicnant 
dleer. 


DUODENAL ULCER 

Again and again, healed duodenal ulcer has been obserx^ed.. 
Realization that such lesions do heal of their own accord is 
responsible for the feeling that if the lesion is of short dura- 
tion and is not ex-tensive, adjustment of the patient’s activ- 
ities mav obviate the necessity for operation. In some cir- 
cumstances, therefore, it xvill be permissible, and in others 
advisable, to give the patients with duodenal lesions an op- 
portunity to try medical treatment. The measure of success 
to be derived from the plan in selected cases will dejienil up- 
on strict adherence to a carefully regulated regimen. Some 
high-strung individuals w'ill have recurrence even though 
the lesion has been removed or has been made to heal. For ' 
this reason, any operation may give unsatisfactory results, 
and particularly gastrojejunostomy. .Mthough xve _ Imow 
that many patients with duodenal ulcers and duodenitis do 
obtain relief through adoption of a carefully regulated medi- 
cal and dietary regimen, also we are convinced that there are 
others whose only hope of recovery from the distressing syn- 
drome lies in surgical intervention. Perforation of the lesion, 
obstruction, hemorrhage or recurrent symptoms, in spite of 
well-controlled management, constitute the chief indications 
for surgical intervention. However, when this is carried out 
it should be a consen'ativc plan of procedure. 

It is interesting to follow the development of the surgical 
procedures for duodenal ulcer at this Clinic and elsewhere, 
in 1881. digital dilatation of the pyloric sphincter was pror 
posed by Loretta, thus indicating that the influence of 
sphincteric action has been recognized for at least fifty years. 
A plastic operation on the pylorus was carried out inde- 
pendently by Heineke, in 1886, and by Mikulicz, in 1887. 
At this time Rydygier suggested resection of bleeding ulcers 
and with this pyloroplasty. About 1889, Mikulicz attempted 
suture of a perforated ulcer. His patient died, but Kriego 
successfully employed the operation in one of his cases three 
years later. Our records show that the date of the first locd 
operation for duodenal ulcer to be performed by a member 
of our SlafT was about 1896 and that it ivas carried out ac- . 
cording to the Hcincke-Mikulicz technic. By 1902, we -were 
excising duodenal ulcers. Gastrojejunostomy also was being 
employed. At that time, however, the number of patients 
undergoing surgical treatment was limited and a just ap- 
praisal of the results of operation was difficult to obtain. 

Fach year more excisions of duodenal ulcer were carried 
out. It became more evident that the tonicity of the pyloric 
sphincter-muscle had a great deal to do with the success or 
the failure of the procedure to relieve symptoms. It was 
thought that division of the pyloric sphincter-muscle, in 
addition to excision of the lesion and closing the defect 
transversely, might offer solution of the difficulty. The per- 
centage of cases in which good results were obtained seemed 
to increase following this procedure, but a study made some- 
time afterward revealed that the sphincter soon regained 
much of its former activity and then quite frequently inter- 
fered with proper emptying of the stomach. 

Both in this country and abroad, several types of pyloro- 
plasty were being employed with varying degrees of success. 
Since some of these procedures were followed by recurrent 
ulceration, it was evident that the problem hail not been 
solved. Finally, a more extensive operation was planned to 
insure elimination of sphincteric action: the cap of the duo- 
denum was excised together with the anterior part of the 
.pyloric sphincter-muscle and closure was made as a gaslro- 
duodenosloiny. ’fhis procedure, first employed in 192-1, 
maintained normal physiologic action and materially reduced 
the number of recurrent ulcers. It was found that, even 
after several months, the pyloric outlet ivould exert some 
measure of its former function, and so, in succeeding cases, a 
greater part of the pyloric sphincter-muscle and lower part ■ 
of the stomach were excised until it was found that removal 
of from two-thirds to three-fourths of the sphincter-muscle ■ 
produced the desired eiTect (Figures <1 to Tj. A sufficient 
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Figure -f — (a) Plan of incision, prior to excision of the duodenal cap; (b) Parallel incisions in the duodenum and stomach 
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Figure 5 — Cutting across tlie pyloric sphincter muscle, following the procedure illustrated in Figure 4. 
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' ' to overcome the spasm 

Avluch IS known to be an important factor in the production 
of symptoms. ^At first, it Avas lolt that, in order to iustifv 
-the operation, it niust be possible to mobiliae the duodenum 
readdy, but experience has taught that adcfiuate e.xposurc 
of toe operative field aviU increase the case of performin'^ the 
technical stops AAuthout undue risk. Tlie opm-ative mortSitv- 
,rate Avith toe procedure now is almost nil. In (his clinic tl>' 
operation has been performed in more than 900 oases and 


but adiiesions had interfered Avith normal emptying of the 
stomach. 

The procedure described is particularly applicable to cases 
m which the lesion is in the form of duodenitis. In a few 
instances it has been employerl for marked b^'pertropliy of 
the pyloric sphincter-muscle and has given satisfactory 
refief. An ulcer on the posterior duodenal wall usually n'ill 
heal after this operation. Especially is this true if the lesion 
is in the nature of duodenitis. Shoidd there be a large crater 



Figure 8 — Lcfl, Selection of the site of tlic anastomosis belAvcen the pyloric end of the stomach and the first portion 
of the duodenum in gastroduodenostomy. Right, Approximating duodenum and stomach.. 


the uUiniato. resulls have been satisfactory. In some patients, on the posterior Avail, it aatII be found best to extend the in- 
symjitoms do recur, but if the patient is operated upon cision and to excise the lesion. HoAvover, it is not expected 
a .second time, an ulcer schiom is found. In most of these that a single procedure Avill be suitable for all cases. Very 
instances, failure to obtain relief apparently has been due to likely there will abvays be a small percentage of patiente Avho 
adhesion of the operative field to the iiarie'tal peritoneum or will fail to respond to treatment regardless^ of the kind of 
to toe adjacent viscera; the duodenal lumen was adequate attention gh-cn, but the number of complications which arise 



Figure 9 — -iVtcr the approximation illuslrat<y in Figure 8. Left, Posterior roAV of sutures. Right, Opening the stomach 

and duodenum. 
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follmvin^ this oporalion will br minhrinl compared with the 
incidence, of jcjiirifil ulcer after frastrojcjmiostoiiiy. 

In , order to avoid the difiasters of frastrojejiinnslomN and 
to retain the advantages of morn nonnal gastric physiologic 
action in cases in whicli excision of tlic cap willi tlie lesion 
and part of the pyloric sphincter is not fcasil)le, lateral 
gastroduodcnoslorhy lias hei'ii employed. To .Tahoiilay is 
atlrihjited the ./irst suggestion (in '1892} of the po.ssibilities 
. of this jiroceclure. . During this same piiriod. llalsted xvas 


111 llie gastroduodenostomy which has been employed by 
us the pyloric end of the stomach is anastomosed to the lirsl 
portion of the diiodcnmn, without disturbing the pylorus 
and without e.vcision of the duodenal ulcer (Figures 8 to ] 1). 
The poiTcdure is completed as one would perform gaslro- 
ieiuiioslomy without clamps. This operation technically is 
applicable to almost any case of duodenal ulcer, for there is 
no need for mobilization of the duodenum. Wilkie has 
employed a somewhat similar jirocedure, except, that he 



Figure 10 — Steps .siicccccling tliose illustrated in Figure.s J( and 9, TLc anastomosis is carried out in the saino 

manner as in gastrojejunostomy. 


working on a modification of pyloroplasty, using lateral 
anastomosis. In 1898, llenlc made clinical application of 
lateral gastroduodenostomy; he gave Mikulicz credit for 
the plan. Finney statttd that his gtislropylorodiiodenoslomy, 
belter knorni as Finney’s pyloroplasty, yvas tlie. outgrowth 
of that Avork. 


makes an ajiastomosis to the second portion of the duodenum 
and, frequently, considerable dissection is required. He has ; 
reported satisfactory results in about 89 per cent of patients 
Avho have been observed from one to twelve years afterward. . 
In only Iavo of these has .stomal ulcer been demonstrated and, 
in these, gastroduodenostomy apparently had not had any 
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.fifrcct upon the original thioclenal lesion altliongli, in eaeli in 
stance,, niarkca lowering of gastric acidity had 


■'We have not encountered 


occurred. 


, a indent duodenal ulcer or a 
, stomal ulcer in. cases observed for the ]iasi. one t.o ten ve-r- 
,in which lateral gastroduodenostuniv had l-,eo'> nf-Vfornr«l’ 
Report of an unsatisfactory rasull has Lr.-n ohUiLned in onlv 
one case. .This, patient found il necessa--> to ‘ontmue the 
use of a modified uleor. regimen and aikalics. 

From time .to time, partial gastri'; rf'-'eeiioii l;a,< been ad- 
- vocated and carried out for duodenal nkr,'! o:i the tbeorv 
that such operation removed tin- a.rid /iroti,,o;„g p,or|,ions 
, of the stomach. More I'ecent stirhes have irriicat.ed' that 
most of the acid-producing cells iiro sitnat.n! in pr.f' fundic 
. and cai'diac parts of the stomach, whi d; or course nullifies 
the argument for this radical (ire-is'diir!'. It now realized 
that, in this country, most surgeons do not on. c.ujjier niaiiv 
lesions of the tvepo similar to that wiih wlm h Ihirupf'an sur- 
geons must contend, namely, the jmptir ulcer with c,\iensive 
associated gastritis. For these reasons, here we do not feid 
justified in adopting this radical operation. .\lso, it is prob- 
able that resection of the greater portion of ihe stomach does 
hot Oder any bolter protection against, stomal ulcer than 
..does simple gastrojejunostomy ; furtliennore, radie-at opora- 
. tion makes any future surgical treatment for ulcer diificult 
and hazardous. 

The trend of surgery, at this Clinic, for acute and chronic 
duodenal ulcer and duodenitis is apparent. Of 2, .‘>03 patients 
receiving attention for these conditions in the past five years. 
1,472 underwent only gastrojejunostomy and 663, local 
operations. Less than 5 per cent were subject ed to the radical 
procedure of partial gastrectomy. Tin's indicat.es the attempt 
which is being made to maintain normal pliysiologic condi- 
tions and to avoid extensive resection which many times 
turns out to be unsatisfactory in the end. 

In selected cases, gastrojejunostomy continues to be a 
'useful operation for the treatment of duodenal ulcer. It is 
particularly' satisfactory for older patients and especially 
those in' whom symptoms of obstruction have developed. 
It was employed in the early history of this Clinic and then 
seemed to be a highly satisfactory procedure, for not a patient 
was operated upon for jejunal ulcer until 1.912. With more 
accurate knowledge of the type of cas(^ for whiolj t he operation 
is suited, in recent times, subsequent complications have been 
materially' reduced. 

.1EJU.NAL ULCER 


It is impossible to. make an accurate estimate of the inci- 
dence. of jejunal ulcer. The lesion is more frequent among 
men than among women, and apparently is more common 
, among Teutonic and Semitic peoples than among .\nglo- 
Saxons. We know that it occurs a great deal more frequently 
after gastrojejunostomy for duodenal iilcer than it does after 
• the procedure for gastric ulcer. "N'arious invesliguiors have 
..estimated its incidence at from 2 to 40 per cent. In a period 
of twenty years (1912 to 1931), 628 patients were o})erated 
!- on for jejunal ulcCr by' members of our staff. Jejunal ulcer 
was a sequel to gastro-enterostomy for duodenal ulcer among 
609 of these patients. Of the nineteen cases in which it fol- 
lowed that procedure for gastric ulcer, in seven patients, 
duodenal ulcer also was present. These figures also seem 
to .substantiate the contention that there must be considei> 
: able variation between the etiologic factors in gastric and 
duodenal ulcer. They indicate the relative safety with winch 


the jejunum can he joined to the stomach in oi)eration.s for 
benign ulcer proximal to the [lylorus. Wilkie slated that, in 
his experience, the most effective preventive, measure was to 
avoid gastrojojunal .anastomosis in all cases of duodenal ulcer 
in which there was high .aridity and little or no stenosis mid 
to employ either gastroduodenostomy' or some other form 
of plastic operation at the pylorus in such cases. Also he 
reconnnended eradication of septic foci in teeth, tonsils, 
appendix, and gallbladder as an essential ])art of the trcal- 
nient of peptii; ulcer. 

CONCLUSIONS 

When once a jejunal ulcer luts formed, the most logical 
treatment is to disconnect the gastrojojunal anastomosis 
(removing the nicer), close the openings, and restore the 
gastro-inteslinal tr.act to its normal conlimiily. I f the original 
lesion still is active, or if it has caused sufiicient .scarring to 
interfere with the patency of the pylorus, one. of the two local 
operations for duodenal ulcer should be utilized. 

As has been stated, a incdiciil regimen has a definite place 
in the treatment of peptic ulcer. In certain circiimstancei;, 
it is the only plan which is justified. Tlic degree of satisfac- 
tion to be derived from the regimen usually depends upon llie. 
patient's temperament and his ability' to adhere strictly to 
the plan. 

It does seem that there should be some rather simple plan 
of management which would obtain control of duodenal 
ulcer, especially among young people who have had symptoms 
only a short time and who have not ex'perienced any severe 
attacks. Undoubtedly, if these individuals in the early stage 
of the disease could receive treatment, the number requiring 
subsequent surgical intervention would be reduced. 

The possibility of malignant change in gastric ulcer must 
be kept foremost in the mind of anyone employing a medical 
regimen for this condition. A. medical regimen should be 
continued only on its demonstrated merits in the particular 
case. In a few instances, it may be given a trial if there is 
reason to believe that the lesion is benign and the patient 
can be kept under close observ’ation. 

When surgical treatment is instituted, cither for gastric 
or duodenal ulcer, it should be conservative. The results 
of excision and gastrojejunostomy' amply justify this pro- 
cedure for gastric ulcer. i 

Several methods of treatment of duodenal ulcer now arc 
available which are satisfactory when properly applied to 
the conditions for winch they are. appropriate. Gastro- 
jejunostomy is a useful procedure in selected cases. Removal 
of the duodenal lesion is desirable whenever this can be ac- 
complished without undue risk. Relief- of spasm at the py- 
lorus affords additional advantage. There has been much 
justification for the increasing use of the operation by which 
the duodenal lerion and part of the pyloric musculature .are 
excised. Gastroduodenostomy without removal of the lesion 
has been used sufficiently often to demonstrate that it offers 
a A'cry^ good prospect of relief in the cases in wliich it is 
indicated. 

Further developments in the treatment of ulcer of tlic 
stomach and the duodenum will be delayed until more is 
learned about the etiology and pathogenesis of these lesions. 
At present, among the clientele of most surgeons in this 
country', there seems no good reason for radical resection 
for duodenal ulcer. 


AN ANALYSIS OF THE RESULTS OF BILIARY 
TRACT SURGERY^' 

By 

JOHN TILDEN HOWARD, M-D. 

BALTIMORE, MAHYLAND 


A S DNE scans the many papers which iiave appeared in 
the last ten years concerning the results of surgery of 
the biliary tract, he cannot avoid the observation that the 
rcjiorlers and analysts of these results have been in the main, 
surgeons. Now, being of Dr. Cushing’s genus Homo chirur- 
gicus does not mean that one cannot be a perfect and an im- 
partial essayist of the results of surgical treatment. However, 
it is quite natural for the surgeons to be charitable toward 
surgery; just as natural as for the general practitioner and 
the internist to be somewhat critical of surgery, since to them 
come the disappointments of such therapy. 

‘Goldish and Gillespie* have summarized the results of 
biliary tract surgery as reported in the literature over an 
eight-year period. Tliough it must have heen most difficult 
for them to reduce to a common denominator the varying 
criteria of cure, they have slated that, in a total of 5,637 
cases which bad been followed by different observers, 74% 
were considered well, 16.1% had been improved and 9.9% 
reported no relief from biliarj’ tract surgery. .Tudd and 
Priestley,- after a careful study of a large number of patients 
followed many years after their ojicrations, reported, “Good 
results were olitained following cholccystostomy in 60% of 
cases and following cholecystectomy in about 84%.’’ 

It lias been interesting to us to compare these figures with 
a follow-up study of a relatively small group of private pa- 
tients of Dr. Tliomas R. Brown. The ^oup consisted of S I 
jiatients who had complete and medically detailed office 
records, who had been studied at lenglh by Dr. Brown and 
w'ho had had surgical exploration of the biliary tract at liis 
advice from two to fifteen years before this study was made. 
No patients were included who had been seen in only a single 
consultation or very briefly on other services in hospitals. 
Needless to say. in all of the 84 patients, gallstones or in- 
flammation of tlie biliary tract was diagnosed before opera- 
tion ; no cases of suspected malignancy, of hepatic cirrhosis 
nor cases of abdominal exploration without a fairly definite 
diagnosis of gall tract disease were included. Operative 
notes were available on all of these patients. Of the SI cases 
who had had preoperative diagnoses of biliary tract disease, 
such disease was found by the surgeon (and in most cases 
by the pathologist) in all but six. 

Fim/ing.? al operation. Of the 59 cases diagnosed as acute 
or chronic cholecystitis with gall stones, this diagno.sis was 
completely confirmed in 57. The fifty-eighth case showed 
gallbladder inflammation with bile “mud,” and the fifty- 
ninth revealed a gallbladder which, to the surgeon, seemed 
to be normal. Under “medical pressure”, he removed the 
gall sac and the pathologist reported “chronic gallbladder” 
(iholecy.stitis alone was diagnosed 25 times and it was found 
alone in 11 of these cases; it was associated with gallstones 
in eight others. The cholecystitis diagnosed was not found 
in three cases. Adhesions or a inildly inflamed appendix 
seemed to be the only organic basis for symptoms in two; 
a third had a normal gallbladder. 

_ Operations performed. Cholecystectomy was performed 63 
times as a primm-y operation and four times after previous 
cholccystostomy. In this series, cholccystostomy was done 
on 13 patients. Once a cholecystogastrostomy was the opera- 
tion of choice and once a chotedocholithotomy was done for a 
stone which, presumably, had been overlooked at a previous 
cholecystectomy. In two cases, no surgery was done other 
than the separation of adhesions in the right upper quadrant 
and removal of the appendix. 

*Froin G(L^frc>-JntAslin:ii Clioic, Johnt I/opUnf 
SobmiUijd for publicatioo, April 21, 1931. 
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Mortality. Four of the 81 patients died in the hospital of 
operative or postoperative complications. This was a surgi- 
cal mortality of 1.7 per cent. The exitus of one wms via 
postoperative pneumonia; of another, operative shock; a 
third developed intestinal obstruction and died after a second 
operation; the fourth df'veloped a bile sinus which eventually 
communicated with the peritoneal cavity and produced a 
general peritonitis. 

Methods of collecting postoperative data. Admitting its de- 
fects. we have believed the questionnaire method of deter- 
mining the present conditions of the surviving patients to be 
the most practical. .Also we have had the opportunity of 
per-sonally questioning and of re-examining a number of the, 
patients in this group. Our questionnaire was similar to that 
of Cattell’ of Laliey’s Clinic. We asked for replies to the 
following questions:" 1. Have you had complete relief from 
your gallbladder symptoms.^ If you have not obtained com- 
plete relief, what symptoms have you had? 2. Have you 
been jaundiced since the gallbladder operation? 3. Do you 
complain of gas, belching, a feeling of distension or of indi- 
gestion? 4. Have you had further operations or X-ray 
examinations? 5. Have you other abdominal complaints? 

Eighty questionnaires were mailed. Seven were returned 
by the postal service because, the persons could not be found. 
Eight patients were not heard from ; two liad died between 
the dates of their discharges from the hospitals and that of 
the questionnaire. Sixly-threc returned to us more or less de- 
tailed reports about themsidves and their symptoms. From 
these replies and with the aid of our general knowledge of 
the patients (every history had a more or less comprehensive 
note about, the patient’s nervous state) the cases were classi- 
fied after the manner of Davis.' The first group contained 
those patients who seemed to have heen completely cured, 
i.c., there were left no symptoms to remind the patient of 
his old trouble. In the second group were the relatively cured 
or those who had obtained relief from all the more disagree- 
able symptoms but who occasionally had mild upper abdom- 
inal discomfort. The third group was termed “improved” 
and it included those patients who still had symptoms but 
who were better than they had been before operation. In the 
fourth group were those who had not been helped by surgical 
procedures. 

Status of patients postoperatively. From the replies to our 
questionnaires and from our knowledge of the patients, we 
concluded that 28 (44.4 per cent) of the 63 who had ans^yered 
us had been completely cured by surgery. Ten (15.8 per cent) 
had been relatively^ cured; 12 (19.0 per cent) were “im- 
proved;” 13 (20.6 per cent) were not improved. 

Answers w'ere received from 49 patients who had had 
cholecystectomy as their primary biliary tract operation. 
Twenty-five (51.0 per cent) of them were unquestionably 
cured. Six (12.0 per cent) were relatively cured. Nine (18.0 
per cent) were “improved” and nine were not improved. Nine 
of the 13 patients who had had cholccystostomy replied to 
our questions. Two of them seemed to be really cured. Three 
were relatively cured; two were “improved” and two were 
unimproved. Three of the four persons who had had chole- 
cystectomy after an earlier cholccystostomy. replied.- The 
second operation had completely cured one; one was rela- 
tively cured and one was unimproved. ’Flie patient who 
had had a cholecystogastrostomy for a pancreatitis associated 
with a cholecystitis was “improved.” One patient w’ho had 
had upper right quadrant adhesions was unimproved ^ by 
appcndiceclomy and the separation of these adhesions. 
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, LrosBn, Mahshali. M., and SrinvAiir, Haholo L. 

“Ilepatir nnd.Iiih’ Dud Changes from Obslrndion of the Common 
, . DUc Diid One to Pancreatic Carcinoma.” Arch. Path., 17 :3li5-.1fl0, 

March }!>3h. 

Twenly-four rawsi of ob.slniction of the rommoii IjHc duct due to 
'carciDomn of tlic pancreas are presented to sliow that cirrhosis may de- 
. velop from non-infcctious hiliarj' stasis. 

Secretory slasLs, dilatation of ducts, vascular disturbances from 
collateral pressure, and parenchymal atrophv occur, avith tremcndotis 
volumetric increase in the channels of the fciliary conducting system. 
Venous strangulation and hepatic anemia re.suU. 

■ Bile pigment in the form of granules or droplets may he found in 
varying arnount.s. chiefly in the cells of the central portions of the lobule. 
Uegressivc lesions are present ns mild and localized degenerative and 
necrotic changes involving the hepatic cells alioul Uie centml vein, ns 
non-pigmented focal mid-zonal areas of necrosis, and ns deeply pig- 
mcntcrl biliary^ necroses occurring cither in the outer portion of the. 
lobule or wiBnn the portal radicle. A new formation of connective 
ti.ssue occurs simultaneously with the changes in the bile ducts until 
after the second month, when a rapid, independent and progressive 
prolifej-atiou takes place, resulting in a well marked deposit of connec- 
tive tissue. This is interlobular, intralobular, and perilobular in dis- 
tribution. The hepatic lobules show a corresponding reduction in size, 
with atro|)hy at the periphery. The liver possesses little or no regener- 
ative ability in Uio face of total stasis. 

; James 1. Baltz. 

WEistin, H; B., AND GnAY, ,GEOnGE B. 

. “Mechanism of the Formation of Pure Cholesterol Gallstones.” 

Arch. PaUi., i7:l-9, January 193h. 

Stones formed in the gallbladder in the absence of infection are 
usually designated as "pure cholesterol stones.” The authors have 
made experimental observations which furnish the basis of a mechanism 
io account for the formation of such concretions. Their experiments 
indicate that the presence of a small amount of fat in the bile is most 
important. Tat acts both as a collecting agent for the particles of pre- 
cipitated cholesterol, arid os a solvent responsible for the growth of the 
interlacing, needle-like cholesterol crystals into a concretion. This 
bctnjrs when cholesterol separates from a supersaUiralcd solution in fat. 

Pure cholesterol stones, simulating the natural concretions both in 
macroscopic and microscopic appearance and properties, were synthe- 
sized in llieso in vitro experiments. Olive oil was emulsified by the 
addition of bile sjdLs, and a su[)crsaturuted solution of cholesterol in fat 
was then added and the mixture shaken. The excess cholesterol par- 
ticles were seen to adhere to the surface of the emulsified droplets of 
fat. When a trace of acid was added; to convert the bile salt or emul- 
sifying film (sodium glycocholute) into bile acid (glycocholic acid), which 
is not an emulsifying agent for fat, the particles of cholesterol immedi- 
ately came into direct contact with llie fat, and went into solution. In 
a few hours, the cholesterol precipitated out in the characteristic, 
interlacing, needle-like cholesterol crystals, which formed typical calculi. 

Liver bile, after entering the gallbladder loses its alkaline reaction, 
according to tins authors, and develops an acid pll. They state that 
lliis change of pH is probably accentuated in the pre.sence of gallbladder 
stasis. Aloreovcr, nonnal bile conttuns fat, and may contain more than 
1%. The e-ssentiul conditions reproduced in these in vitro experiments 
are, therefore, known to exist in vivo. This fact affords plausibility to 
the al>ovo explanation. The theories of other workers who have aU 
tempted to explain the mechanism of formation of this type of calculus 
ore also presented and discus.sed by the aul hors. 

Jolm G. Matcer, 


Williams, B. W.. a.nu Boggo.n, H. H. 

Mechanic.s of Appendicitis. Lancet 226, 9-10, Jan. G, 1936. 

In an analysis of 108 acute and 310 chronic appendices, to lest the 
theory that appendicitis is due to obstruction, it was found that in 97.2 
per cent of the acute appendices there was definite evidence of obstruc- 
tion to llie lumen of the appendix. In each case the area of obstruction 
was found to correspond to an area of thickening and fibrosis of the 
suhmueous layer with a diminution of the lymphoid ti.ssue. This area 
was in\ aded by I'ells of a chronic inflammatory type in contrast with the 
distal obstructed portion where acute inflammatory cells were constantly 
jiresent. The mus(!lc wall was never involved. 'I'fie mucous membrane 
in the strieturi^ area was normal or atrophied. Of the 310 coses of 
chronic appendicitis tliere was a history of definite attacks in 38 cases. 
In all these cases submucous fibrosis could be demonstrated. Of the 
remaining 302 cases many show<!d pathologiad le-sions, and ns a rule 
doubt in the finding of fibro.sis in the appendix coincided with n dubious 
history of previous attacks of appendicitis. 

from tlie, atxive observations it yvould niipear that appendicitis, 
whether acute or rrairrent, is almost invariably a.ssoeiated with the 
presence of a fibrotic stricture in the .submutosa. Anatomically, tlie 
prcTOndernnce of lymplioid tissue in the appendix wall and nxrrowness 
of the lumen would explain the difference in the con.sequcncc of fibrosis 
in the lymphoid follicles of the appendix and those of otiicr parts of the 
intestines. 

’ J. J. Day. 


EowAnos, H. C. oo . , 

Diccrticnln of the Duodenum and .lejununi. Imncct, -2(>, Jatt. 

1936. 

Dixcrticiila may be classified as congenital and acipiired. Thi.s paper 
is confined to acquired diverticula of the duodenum and jejunum. , 
A primary acquired diverticulum of the duodenum is a tinn w-alled .‘me 
opening from the concave surface of the Imwel in the majority of roses 
around the opening of the bile ducts in the second part of the duorienuin. 
The fundus of the sac is devoid of a tnie muscle coal. Of forly-tyvo 
cases liiirLy-lhree occurred in tiic second part of ific duodenum nnd. 
nine in the Diird part. Tlie further from the pylorus the l(iss frequently 
nre primary acquired diverticula found. In twelve cnscs of hermnl 
diverticula of the j’eitinum five are. multiple and seven arc single. The 
pouches vary from the size of a split pea to that of a elie.slmil. and are all 
siluaU-d at or near the mcseiitcrie border. The jioiut of origin of eiich 
poueli correspond.s with the penetration of the bowel wall liy a lilood 
vessel. These iioiielies nmst be regarded as herniations of the mucous 
membrane of the bowel through the muscle coat at points of anatomical 
weaknes-s; in this case the point of weakness was atforded by the passage 
of tile blood ves.sels while in the case of tlie duodenal^ diverticula the 
entrance of the bile nnd puncroalie duets atforded the point of weakness. 
The means by which the pressure inside the bowel is rnised sutliciently 
to cause flic rupture lias not yet been shown, although there is some 
evidonec that in the jejunum irregularity in the contraction of tlie muscle 
coal may lie responsible. Clinically the symptoms of duodenal divertic- 
ula arc 'tliosc of a tlalulenl dysiiepsia or definite pain after meals. 
Jejunal diverticula rarely give rise to syniptora.s. 

Both can only be diagnosed by X-ray. The Ircatmcnl of both is 
surgical. Of secondary diverticula the most important is that asso- 
ciated with ulcer of the duodenum. They arc shallow and wide mouthed. 
Traction ilivcrticula arc associated with an adherent gall bladder and 
are probably of little significance. 

J. J. Day.' 

Monasen, Heilman J., M. D., and Judd, E. Stahu, M. D. 


Diagnosis and Treatment of Pharynijo-Fsophageal Direrlicnliim.' 
Surgery, Gynecology (f Ohslelrics, Vol. LVIJI, No. 6, April 1936; 
pages 781-785. 

The authors report a series of 270 pulieiils with pliaryngo-csophugenl 
diverticula of whom 176 were operated upon. 

These divcrliculn should be projicrly called pharyngeal jiulsion di- 
verticula. They arise on tlie po.sIerior wall of the pharyn.v just above 
the phnryngo-esopliageal junelure fjusl above the crico-pbaryngotis 
muscle.) 

They arc more common in men than in women with a ratio of 4.5-f-:l. 

Etiology: Many theories have been advanced. Jackson suggests the 
lesion is due to the inco-ordinalion of tlie crico-pharyngeal pinch cock, ' 
resulting in failure to open the ujiper end of the esophagus. 

The possibility of an embryonic or developmental anomaly is men-' 
lioned. Judd has noted that dimpling ordinarilly appears in the 
mucosa at the point where pulsion diverlieiilum occurs. It is conceiv- 
able that such a dimpling in tliese cases is more marked and assumes, 
the form of a very small poiicli, thus furnishing the proper anlage for the 
development of the diverticulum. Now added to this the inco-ordina- 
lion of the crico-iiharyngeiis innscle, causing increased inlrii-pliaryngcal 
pressure, decreased elasticity of the tissues with increasing age, and the 
conslniil ncciimiilntiori of materiid in the pouch would facililato its 
development. 

Tiic .syniptoiiiB are eharacleristie, consisting of dyspliogia, regurgita- 
tion nnd the prodiielion'of typical gurgling noises on eating, speaking, 
or pressure over the sac when it is distended willi air or food. It may 
produce hoarseness and cough due to pressure on the reeiirrcnt laryngeal 
nerve. 


The diagnosis is made relatively easy by moans of a roentgenological 
examination, altho’ other pathology in the e,sophagus must lie looked for 
such os. high carcinomatous ohslruclion of the esopliagus, cardiospasm 
or benign structures. In one case the mucous menibranc of the sac had 
undergone carcinomatous clinnge. 

The trcnlmenl is surgical and the authors recommend the two stage 
operation. 

Charles T. Sturgeon. 

McEvEns, Albeiit E., M. D. 

Conscrmlice Trcalmenl of Aculc Duodenal Fistula. Surgery,. Gyne- 
cology (j Ohslelrics, Volume LVIII, April 1936, pages 786-790. 

The author cites a case of acute perforated duodenal ulcer which he 
Ireali^ in the usual manner, after which he iicrforined primary Wilzel 
type jejunoatomy. On tlie fourth fiost-operative day a duodenal fistula 
developed. Conservative treatment was begun using tlie. usual sup- 
portive measures of intravenous saline and glucose. The .skin was 
proUxiled with zinc oxide and kaolin powder, rcliquefied retxilac was 
given through a jejunoatomy lube and the patient was also fed by mouth 
using six oiinees every two hours for eight doses daily. .Some of this 
mild powder solution presented itself at the fistulous opening. The 
wound was left exposed to the rays and heat of a therapeutic light 
about three hours twice daily. Tlie fistulous opening was strapped 
tightly wiUi_ sterile adhesive. On the 9th post-operative day tlicre 
were approximately two liters of duodenal drainage per day. By the 
19th post-operative day there was no further drainage and on the 34th 
post-operative day the patient was discharged with the wounds all 

' '’The author feels that a well functioning jejunostomy, done at, the 
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Slind 'Snir' !nvaIual.Ie sI.ould therc.develop 

Evtensive siirgicjil procedures ore coidra-indieated for ilie treatment, 
of duodenal listidae, necausc of the high iiiorUdilv rate. 

The conservative medical management of a case of duodenal listuln 
as ated by t^ author is essentially an attempt to hulfer the protcoKtic 
aclmn of duodenal .seeretjon before it leaves the. duodenum rather than 
attempt to counteract the intensive, pancreatic, juice actii-ilv after it 
1ms bathed the skm. 1 he author noted that with bulfer so’lution of 
recolac given by mouth at frequent intervals will dilute and thicken the 
duodenal stvretion, thus rendering that staTetion less innocuous to the 
abdominal wall as well a.s to the iisluloiis tract. 

Charles T. Sturgeon. 

Eowwims, H. C. 


Ditvrticnla of the Colon and Vermiform Annendii: I nnrel oo/; 
Feb. 3, m'4, ■ ' 


. This paper is confined to acquired primary or heniial t vpe of divertic- 
ulum of the coloji and vermiform apiicndix. In 62 1 bariui’n enema A-ra> 
examinations, diverticula of the colon were found in oil cases. Tlie gen- 
eral incidence is about 5 per cent and occurs in people around •!.> years 
of age. Pathologically a typical uncomplicated diverticulum of llie 
large Imwel is a hemispherical swelling on the peritoneal aspect of the 
Iwwel. They are nlways inultiple and the commonest site is the sigmoid 
colon. The sites of election for the diverticula arc in two rows immedi- 
ately to the, mesenteric side of the two lateral taenia. These points cor- 
respond e.vnctly with the. points of penetration of tlie blood ves.scls. 
■Micro-scopically, the diverticula are hemiationsof the mucous membrane 
through a gan in the niiisculaturc. The diverticula ore the outcome not 
of atonicity but of spasticity of the circular muscle fibers, thus there 
ore areas which arc in prolonged spasm with adjacent areas wliich are 
relaxed. It is through tlic'se latter areas that the herniations occur, at 
iwiiits anatomically weakened by the jias.sage of blood vessels. Iladio- 
fogically one first. se<xs pinhead elevations, then the stnv-edgc outline, 
then a series of flask-shaped protuberanco-s, and in the advanced stages 
the diverticula are almost complete, spheres attached to the liowel by a 
long stalk. 

The treatment of the diverticula is essentially the prevention of reten- 
tion of fecal matter. This i-onsist.s in obtaining regularity of liowel 
inovcnient and the. avoidance of cxccs,sivc roughage in the diet. In 
mild iliverticulitis a washrmt (small in amount and under low pres- 
sure! is of great value. Diverticula of the vermiform appendix were 
found in 5! out of 11^3 appendices. They were of two types (1) those 
s*tTOndary to chronic inflammation aiid (2) those who.sc formation pre- 
cetleil inlianimalory changes. The jioint of election was not exclusively 
the. point of penetration of the blood vessels. The, nuKdianism was again 
considered to be dm; to aberrant action of the muscle coat. 

J. J. Day. 


Exsto.n .M. 1C. AMI Watson, W. .1. 


.Analysis of 100 Comidirated Cases of Acide .Apiiendicilis. .Surgery. 

Cynerology <( Obstetrics — Volume lA'llI, .April, lllit'i, page 76'?. 

The authors studied 100 case.s of acute appendicitis — records of the 
Knickerlxicker Ilospital, Xow ilritain, Conn., iluring a period of be- 
tween Januarx' 10.11 and July 1911. 

They cull attention to the high mortality from acute anpeiidicltis. 
It is intefe-sting to note that vital stati.stic.s for 1929 sIkiw ileaths from 
appendicifi.s n.s 1.1.2 per 100,000 itopiilalion ns compared with 11.1! in 
1919 and 9.7 in 1900. TIic ipie.stion must arise here howexer, as to 
w’hether such mortality ligiiri’s are not alfeiited somewhat on the more 
accurate diagnosis of acute appendicitis in 1929 as compared with 1900 
thus producing tlie increase in mortality. Many phy.sicians will recall 
the early 20f h century perirwl with the inmiinerable enses of dentlis from 
‘■indniiuiiation of the’ Iwwel” that were no doubt iipnendicitis. In miy 
rase the mortality of appciidieit.is is most nssuro.dly too liigh. The 
concensus of opinion is ihnl this high death rale is due ehiefly to in- 
di«:riminate use of piirgativi's hv the laity, to dclayial operation and 
to impcrfeclion.s in operative technique. 

• Tlie author’s series were patients wlio lia ve had seriouslv complicated 
-acute appendicitis, namely — gangn.me, ab.'s.-c.s.s, perforation or dijfiise 
peritonitis. In A2% of these complicated casc.s there was a po.sitive 
stilt einenl. of pre-operative catiiarsis and si.vof the twelve who died had 
taken li purgative. 

The author calls lUlention to the value of enterostomy ns a life-saving 
ineasun* in .selected cases of e.vtreme sex'erily and also to the fact lliat- 
such ciiterostomv is more likely to prove succe.ssful if done at the time 
of priiiiarv operu’lion rather than later on. They consider that primary 
cwostomy or enterostomy prevents the onset of paralytic ileus and 


that if the operator plans to drain the bowel, such procedure should be 
done at the time ofprimary operation. 

Wilkie slates that cecostoiiiy is unquestionably indicated if at oper- 
ation a grossly distended caecum is found. It seems well worth em- 
phasis to say that propyhlatie surgery in performing'early enterostomy 
to jirev'ciit ileus in severe cases of appendicitis is worth far more than 
the usually xyorthless “gesture” of draining the paralyzed atonic dilatwl 
bowel after ileus has developed. ' 

Charles T. Sturgeon. 

Wn-KiE, D. P. D. 

Jejunal Ulcer, .Annals of Surgery, Volume .9.9, March, 193A, Number 

3, pages -'lOl-'iOO. 

A he author calls our attention to the fact that jejunal ulcer Is a real 
if somewhat melancholy interest to the surgeon. Jejunal ulcer is more 
coimnoii.iri men than in xvomcn and more common after gastroenfer- 
ostomy for duodenal ulcer than for gastric ulcer, also more frequent 
among the Teutonic and Semitic races than among those of Anglo- 
Saxon stock. It occiim more frccjiiently in patients who before operation 
had a high gastric acidity and little gastric retention and it occurs but 
nirely in patients with old standing pyloric or duodenal stenosis and 
with low gastric acidity. Incidence is variously staled at from 2 to 
40%. The author’s own incidence of recurrence is 3.5%. 

Preretdion: 

1. In all cases of duodenal ulcer with high acidity and little or no 
stenosis, he avoids doing a gnslroeiiteroslomy and performs cither a 
gnstrodiiodenoslomy or some form of plastic operation at the pylorus. 

2. _ As infection is another factor in the etiology, the eradication of 
septic foci — the teeth, tonsils, appendix and gall bladder, should form 
an es-sential part of therapy. 

1. Injudicious or Iieavy handed use of clamp during operation may 
determine an area of lowered vitality. 

Gastroenterostomy should he regarded not as a cure but as an inci- 
dent in the treatment of peptic ulcer. 

Complicnlions; 

.\s part of persistent dyspepsia, the following may occur: 

1. llecurring hemorrhage most common and most dilTicult to treat. 
Blood transfusions and then surgery. 

2. Perforation into the free peritoneal cavity is not uncommon. 
!.>il1iciill to close xvithoiil narrowing the gastrojcjunal outlet. 

1. Subacute perforation — an inflammatory mass develops to the 
left of the umbilicus. Conservative treatihenl must be followed until 
the inflammation has sub.sidcd. If local conditions permit, the region 
of the aiiastamosis must be freed and a partial gastric resection per- 
formed. If the condition of the patient is poor and mflniiimatory in- 
liltration of the mc.soroloii and root of the me.sontery is sucli to present 
ohsiacles to reswtion, reasonably good results ho\-e followed double 
short circuiting operation — gaslrodiiodenostomy to exclude the old 
idler and a duodenojejunostomy to exclude the region of the jejunal 
all or. 

I. Secondary duodenal ileus may occur. Tendency to ihiekening 
mid fibrosis in the region of llic stoma leads to luirrowiag and in some 
■ uses almost occlusion of stoma. Drainage of the duodenum is nece.s.sury 
'f ciimplcte relief is to be gained by establishment of a duodenojejiinos- 
Uimy. In some aise.s this operation must be associated ixilh direct at- 
tack on the jejunal idccr and the original stoma. 

3. Jejimofolic or a gnstrojejunocolic fislula. 

a. .Mways of grave import. 

b. The regurgitation of fecal matter into the stomach destroys 
.ill apjietitc for food and leads to characteristic anemia. 

c. The cntf>’ of partially digested food into the colon causas per- 
sist eiil diarrhea and loss of weight. 

The region of the fistula is found engorged and edematous. The lymph 
\essels leading from it are infected and a clean resection is well nigh 
impossible. 

The one stage operation carries the high mortality of almost 40%. 

If the patient’s condition is good and the fistula is small, freeing and 
elosinc the colon and dealing with the jcjiimim by resection and pos.si- 
bly followed by a partial gastric resection may bo feasible. 

In the majority of patients the condition is grave, therefore the author 
recommends a two stage oporiition. By excluding the portion of tiie 
colon involved in the listula and allowing a period of some weeks or 
months to elapse, a relatively clean field can be obtained for the second 
and major stage of tlie operation. 

Charles T. Sturgeon. 



SECTION Yin— Editorial 

The edilortal eottUibutions patluhed in Ihit Journal repmeni only the opinions of their irrtUrs. Such bem) the ease, this 

Journal ix in no tray rexpomibte /or fdUorial txpretsions. 

{This section is open to contributions from any medical reader, whether a member of the Editorial Council or not.) 


THE PBOMPT DESSEMINATIOiN OF MEDICAL 
KNOWLEDGE 

Becently, when reading a wclI-kno’\vn medical journal, we 
• observ'cd that, of eleven major contrlhutions, seven had been 
delivered at important national or regional congresses^ a 
minimum of seven and a maximum of thirteen months prior 
■ to their being printed and thus Ijeing made available to the 
' general medical profession . . 

A not-so-Iong-ago published book was in process of com- 
pilation and “in press” nearly one and three-foiaths years. 
The material comprising the sections written by a group of 
aulhore had been "brought down to date” from magazine 
literature printed during the two years prior to the compila- 
tions constituting the several seetions of this “new” book. 
Obviously, it is apparent that, with all the system, dil^cnce 
:and skill capable of being exhibited by modem publishing 
houses, by the time a volume is placed on sale, much of its 
contents already is more tlian slightly mildewed; a consider- 
able. amount has been supplanted by recent ro.searchcs, 
practices and procedures. 

^ Even in the case of those “systems" which, by the periodic 
issuance of “new leaves for old” strive via the agency of 

i wofessional and lay writers, or “hacks,” to rush “the very 
Blest”- to .the firing-line of practice, the mechanics of com- 
pilation, type-setting, printing and distributing demand 
months, though the teamwork may be excellent and the 
object' laudable. Moreover, it is common knowledge that 
few indeed of the “loose-leaf systems" are so constructed 
that the volumes conveniently may be handled or read. 
There has not been devised any type of binder which permits 
siich volume of constantly-varying, page-number being read 
without one’s attention becoming .split by the gadgets which 
have to do with locking up the separate leaves. Personally, 
never have we had the pleasure of possessing or seeing any 
{‘loose-leaf system” whose trick rnakc-up allowed the volume 
to lie open ond-flat upon a table or stand, thereby permitting 
restful perusal of a flat book or easy reading of right or left- 
hand page at its binding-edge or of note-taking. Valuable 
though these ev'cr-rcfreshed “systems" may be — as indeed 
they are, compared with the antiquity of the average text- 
book by the time it reaches the ultimate consumer, — it would 
seem that there is a great opportunity for the exercise of real 
ingenuity in the devising of binders which are practical and 
annoyance-free. Perhaps, when an actual reader, (not a 
mechanic) who is endowed with a keen inventive bent, 
attacks the binder-problem, a perusable book and not a box, 
filled wth slij)j)ing leaves, will emerge. J3ut the resource- 
fulness and patience of a Henry Plummer must needs be 
available before the existing limitations are overcome. 
Unfortunately, Dr. Plummer not yet has found time or 
humor for the task and no one, with similai- many-angled 
view or his degree of technical wizardry, yet has appeared. 

But, we digress from our main thesis — namely, that our 
quickly-moving medical world cannot afford to wait months 
or even years until there arc brought to the profession im- 
portant scientific truths, clinical procedures, advances in 
therapy or technique or the notice of inaccuracies or incon- 
sistencies of methods long considered reliable or standard. 
Few physicians there axe, particularly in these days of flat 
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purses, who find it possible regularly to visit clinics or to 
attend useful conferences. Hence, it is evident that the mass , 
of our profession still must depend upon the printed word, he 
it in magazines or in books: all too frequcptly by the time 
theses are avmlable, the subject-matter is incomplete or 
passe. Witness the archaic “knowledge” in respect pathology, 
diagnosis and therapy upon amebiasis accessible to the 
general man in so-called “modern” text-books. Or again, 
even after more than ten years of surgical, roentgenological 
and pathological investigation, “peptic” gastric ulcer, the' 
damage it produces and its management, still occupy, many 
pages in the most widely circulated text on Internal Medi- 
cine, whereas discussion of the four times more frequent, duo- 
denal ulcer, rarely is granted as much as one page! Cardio- 
spasm, the most frequent cause of dysphagia, is given a few 
lines: ulcerative disease of the small and the large bowels is 
scantily and vaguely discussed; dyspepsia, fundamentally 
dependent upon allergy, is dismissed with few and halting, 
words, but “digestive neuroses,” elaborately are detailed 
from a score of angles: in fact that classification becomes the 
scrap basket into wdiich are cast all dyspepsias trith, whose 
etiology, pathology, clinical manifestations and treatment the 
authors are unfamiliar. . , 

True it is, that a specialist in digestive diseases and nutri-' 
lion should be, first, an internist. Also it is true, that one- 
whose daily practice and routine reading include 90% of 
lung-heart-kidncy anomalies, should not preen himself upon 
being the possessor of an amount of special knowledge in 
bclow-thc-diaphra^-ailments equal to that which he has 
accumulated in disturbances of the lungs and the cardio- 
xmscular-renal system. Yet any hospital . “rounds” will 
demonstrate how frequently the heart-lung-ncphritician is 
treating ulcerative enteritis or colitis, biliary tract and liver 
ailments or duodenal and gastric ulcer, “on general princi- 
ples” — ^the basis of which management rests upon diets set 
forth in various decadc-old (or longer) “standard” text 
books or the “latest” contributions in two or three “ac- 
cepted” medical journals, such contributions being a,' year 
or more old when they were absorbed by the general internist 
as his vade mecum. 

Radio instruction holds possibilities hat . Ihere the problem 
lies in ch'minating the lay listener: thus far, .“selective,”, 
group-to-group broadcasting is not available. 

In no field of endeavor is knowledge — ^investigative, 
pathologic, clinical, therapeutic — advancing more swiftly 
and certainly, than in that concerning lesions of the digestive 
system or of nutrition. “Established entities” — ^peptic ulcer, 
gall bladder disease (so-called), colitis, oesophageal lesions— 
are not “estabbshed” and the “entities” rapidly are being 
subdivided into affections not alone specific as to location 
but, perhaps, specific as to cause. No more impressive dem- 
onstration is possible than is the modem conception Of ulcera- 
tive colitis — a subject concerning which the data in texts so 
recent as one year, justly should be conrigned to the waste 
basket. And now, thanks to Crohn and his associates, 
Harris, Bell and Brunn and Corr and Boeck, ulcerative lesions 
of the small intestine appear as ailments demanding most 
serious attention. It is to affections such as these non- 
tuberculous bowel ailments that special consideration be 
given — and immediately. One may not wait a year or two 
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before their existence and their actual or potential damage is 
appraised by the issuance in journals of papers long ago rea^ 
the ink bn -whose manuscripts has faded as they lay in edi- 
torial sancla or until compilers of books get around to con- 
sidering them in fat, expensive volumes. The afllieted arc 
in our practices, they demand recognition and care noio if 
chronic disablement, economic inefficiency or exUiis is to be 
prevented. 

This Journal has recognized the necessity for the early 
printing of -worth-while contributions in its field. It aims — 
and will continue so to do — at promptly publishing, fully 
and completely, purely scientific investigations and clinical 
studios which arc real advances or are reliable summaries of 
existing knowledge on tiuiely topics. Perusal of the Journal’s 
index for its first quarter-year discloses the faithfulness to 
which this policy has been adhered. It has brought to its 
readers valuable and authentic contributions upon ame- 
biasis, allergy, biliary-tract atfcctions, cluonic ulcerative 
colitis, '■‘regional ileitis” (Crohn), probably better termed 
“chronic ulcerative enteritis.” You Berginann’s “hiatus 
SNUidrome,” diverliculosis and diverticulitis, rectal cancer, 
roentgen evidence in acute abdominal affections, X-ray 
effects upon gastric juice secretion and composition, impor- 
tant researches in primary anemia, gastric secretion, gall- 
bladder emptying, besides presenting abstracts of significant 
advances appearing in publications other than this. Un- 
questionably, much of what already has aiipeared in the 
columns of' this Journal will not be printed in text-books 
Avithin a year — ^if so cai’ly. 

Tiiis policy of diffusing genuine advances in research, in 
clinical practice, in technique, will bo maintained, llow well 
it is being can-ied out can bo noted by observing, in connec- 
tion Avilh each contribution, the date on which that article 
Avas submitted for publication. Rarely Avill one discover that 
any manuscript has lingered longer than sixty days in the 
editor’s office; many do not remain so long. Monthly, there 
AA-ill be available, to readers the best efforts from the lab- 
oratories, dispensaries and clinics of this Continents most 
reputable authorities. 

So soon as submitted manuscripts liave been read and 
-approved bv special and competent groiqis from the Edi- 
torial Council, they Avill be edited and forwarded to the pub- 
lishers. This may mean a vmiation in the size of each J ournal 
issued, but, pro-idded material is promptly in the hands of 
subscribers for their sight and use, Avhat matters it if one 
issue contains 30,000 Avords and another 100,000;' Our 
policy does not include the doling out to readers of a set 
number of pages of printing, irrespectiA-e of quality, at cer- 
tain cycles in the moon s and the earth s oibits. 

It is this policy to Avhich Ave ’have pledged oiu-sclves. We 
believe that only such plan of action is fair and just alike 
to authors and to readers. 


tion’s Dr. Morris Fishbein, and William Randolph Hearst. 
A’lr. Hearst’s Chicago Herald & Examiner, Avhich hired the 
women' because their chunky thighs and beefy ai-ms would 
photograph Avell, instigated and made great ado over ba- 
nanas. 

Two bananas and a glass of skimmed milk Avas all the 
nourishment that Alice Joy receiAmd at any meal. Drs. 
Bundesen and Fishbein also alloAved her some coffee and tea 
(Avithout sugar or cream) and large quantities of water. 
A Aveek of that diet lost her pounds, brought her doAA'n 
to 13.5^ pounds, made her Av-himper: “I’m hungry. And 
I’m tired. I couldn’t lick a kitten.” 

Felicia Terry folloAved the same diet, plus a bit of IWer at 
dinner, and fell from 165 pounds to 162 pounds. 

The third Avoman, Deon Craddock. folloAved a mixed diet 
of cereals, eggs, potatoes, A'egetaldes and^ ice cream ranging 
betAA-een 1,100 and 1,200 calories per day] After a Aveek she 
had reduced 2 ^^ pounds to 1421^ pounds." 

The three expect to continue their “diet derby” until the 
month’s end. 

But they are not altogether happy about the springtime 
sideshoAv they aic proAuding for Chicago. Dr. Fishbein gave 
a lugubrious interview about their glands. Dr. Bundesen 
Avas making them believe themselves larded Avith excess 
blood vessels. Said he last Aveek to the Herald & Examiner: 
■‘Each pound of fat contains 4,500 feet of blood vessels. So 
a person 80 pounds overAveight has 25 miles of extra blood 
vessels.” 

Well, ain't nature grand? 

Our editorial duty is veiy plain — Ave do not approve of 
such popularized methods of teaching the public hoAv to 
reduce the body Avcight. Sci-iously, there is a time and a 
imThod. peculiar to each patient, and the decision ought to 
b.' left to the practitioner. We do not approve, either, of 
introducing physiological speculations to the science-hungry 
laity. We might champion the inalienable right of the avci^ 
age citizen to dependable information, or the prerogative of 
die physician as a standard som-ce of safe advice, but Avould 
('ilher Ihc public or the physician care to hear more in such 
hot weather? 

Tlie sponsors of the diet derby must haA'e had lots of fun. 

Perhaps in these rainless days, humbly, Ave might suggest 
I hat when the current “Derby” has run its course in the 
II. & E., the A'crsatile lads conducting it laimch a “Diabetic 
Derby" and thus demonstrate their generous instincts 
towards the Avclfare of our parched trees, shrubs and Avilted 
|iere.nnials. If their reference-library lacks it, Ave knoAV where 
can be found the original Avords of that classic verse dealing 
Mt eloquently Avith the male canine, aa’Iiosc misfortune in 
being deficient in Langerhans’ islet-function, turned out to 
lie the very factor Avhich brought hi'm triumph and eternal 
fame. 

F. S. 


MEDICINE: 


A PROFESSION, 
TENT-SHOW? 
“DIET DERBY”* 


TRADE OR 


“Three Chicago Avomen, hired for their heft, Jast Aveek 
hopped on scales to show what a week’s competitive chetmg 
had done for Rieni. In blatant co-operation to teach rumpy 
Chicagoans how to reduce were Dr. Hcrnmn Niels Bund^en, 
Presidentof Chicago’s Board of Health; Dr. Wdliam I. Insh- 
bcin', able young brother of the American IMedical Associa- 


from **Tirni;,*- Xlfly —1. 1931. pp. 30. - _ 

ti nrlrnnwI.Hlmd “cliost-writor" for Ifoallli Dcnartiiicnl 'Prexy Buuile- 
OctieralW ockno«l«lKLd Coliimu (“Your Heallli: llow to Keen It”). A frad- 

“rorriuTb ColiejX. 1921; 

■ Of‘“ tim diefeUi altruistically! . 

■ Wl.^ the’youns damsels mi/iy Uiink about U.o “diet" can be earned by 

He WkSfon jMt AVest of Boul’ Mich' on tlic near North Side of Chicaeo! 
’ Partii^rly. one Ret tl.eir reactions when supposedly and presumably. 

they <irf broaiicastinij eio radio from Slahon \\ 


TO THE FAD-BOUND OVERWEIGHT-'^ 

Milk, bananas, coffee cleai’, 

Chopped hay, olives, lager beer, 

PoAvdered Avalnuts, siAUg o’ gin. 

Thirty days — then you’ll be thin. 

Vary this or cut out that, 

“Mind o’er matter,” AA-hen you’re fat! 

Critic call it what you choose, 

C’esl toiijoars Ic mCme damn chose! 

Blood of snail or horn of toad, 

“Oveiweight” ’s a mighty goad: 

If you yearn a figure slim 
Exercise Avith steadfast A-im; 

Steaming tOAvels, Turkish baths, ^ 

Turn and tAvist like circus laths; 

»AA'ith upoloRics to the late llert Lester Taylor. Ksip 
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Nover let yovirsdf be still — , 

Pay each month’s “conditioning” bill. 
Critic call il tcital yon choose, 

C'esl loujours k mime, damn chose! 

Eighteen day.s this diol. eat, 

I f you Avant to see your feel 
O'er your tummy’s bulging globe, 

When at night you dare disrobe; 
Eighteen days — it may seem years, 
Starve to live, and just “play ball!” 
Away real cooking — steaks and alll 
Clinch your jaw, and your teeth skin, 
IVlust have guts if you’d get thin! 

Crilic call il what you choose, 

C'esl loujours le mime damn chose! 

Ilran, hard egg and watereress, 

Sour pickles — what a mess! 

Luncheon means a jelly-bean, 

“A sweet day treat” — don’t got loo lean! 
Dinner, once the day’s reward, 

Now. is aspic, we.ak tea, chard; 

Bedtime comes, no ice-box treat,- 
■* Aqua desL— yon take it “neat”! 

Critic call it whal you choose, 

C’esl loujours le mime damn ehose! 

Crunch with joy a nasty slab: 

Gonad extract made in “lab,” 

Gotten from ten mangj- bitches, 

Dirty, brecdlcss, Macbeth’s witches; 

But you lack that vital spark. 

Hence, on you, the lard will park! 
“Special” glands by hypodermic — 

Costs a fortune, makes you sick, 

. Crilic call il whal you choose. 

C'esl loujours le mime damn chose! 

“Daily dozen.” swim and hike, _ ’ 
“One and two,’’ harsh o'er the “mike,” 
As at six you break your sleep, 

Numb and weary, fit to weep; 

Dance and squirm like ballekgirls. 
Throw a flip-flop, now some twirls. 

Flat on floor, now sit up straight! 

Work it off — let breakfast wait! 

Crilic call it whal you choose, 

. C'esl loujours Ic mime damn chose! 

Out at four on Sabbath morn, 

Walk ten miles at “Prickly Tliorn,” 
Wliack that ball a double round — 
Arches sink, but lose a pound: 


At the nineteenth hole you flop — 

Water? Rickey? Not a drop! 

If you falter, lost you arc. 

Pounds will gather, scales you’ll jar! 

Crilic call il whal you choose, 

C’esl loujours le mime damn chose! 

Thus you strive M-ith main and might. 

Suffer^ starve and thirst and fight. 

Lest your waistband fils you snug; 

Pals dub you: “reducing bug;” 

No more laughter, no more fun, 

With the gang you dare not run. 

Sunup’s torture. Sundown’s more. 

When you weigh just as before! 

Crilic call il whal yon choose, 

C’esl loujours le mime damn chose! 

Does earth hold some blessed isle 
Wfiiere folks eal and always smile? 

Wnere to eil'her girls or boys 
Sin is not avoirdupois? 

If Clydesdale-born, one merely laughs. 

If pinto-pony, more ale quaffs? 

And each human yelps with glee 
When neighbors live right merrily? 

To change one’s breed just can’t be done, 

“Bous mit der quacks” — and save your mon,’ 

Critic call il what you choose, 

C'esl loujours. le mime damn chose! 

F.S. 


CLEVELAND CLINIC MEMBERS PLACED ON 
EDITORIAL COUNCIL 

The readers of the .lournal will be greatly interested to 
learn that, recently, its Editorial Council has been increased ' 
by the inclusion of three well-known and active workers at • 
the Cleveland Clinic, Cleveland, Ohio. 

The additions to our official family arc: 

Dr. Charles Lester Harlsock, Associate in Medicine, 
specializing in clinical gastro-enterology’. 

Dr. Ernest Perry McCullagh, Head of Section on Endo- - 
crinology and Metaliolism. 

_ Dr. E. N. Collins, Dept, of Roentgenology: Gastrd-Intes- 
tinal Service. 

The Journal’s readers arc to be congratulated upon having 
available the services of these experienced clinical investi- ■ . 
gators and through them of having access to the rich clinical 
and scientific material of Dr. Crile’s widely known clinic. ■ 
Before long, readers may expect a series of important contri- 
butions from the Cleveland group. 




optnicwis, decisions or grouping expressed bv reviewers of books or pam- 
Slars'-—^ "" the relative worth of reviewed material by placing 

‘ ^ eeviews. The greater the number of “stars,” the more agreeably and imporlanlly 
has the book or pamphlet impressed the reviewer. 


* Nulriiioit by Graliain Lusk, Sc. D., M.D., LL.D., 
Late Professor of Physiology, Cornell Universitv. 
Aleclical College, Now York City, M'ith a Preface 
by Dr. E. B. Rrunibaar. Editor, and a posthumous 
Preface by Dr. Eugene F. DuBois. CAio ^^edica: 
No. 10 of a Series of Primers on the History of 
Yledicine; Paul B. Hoeber. Inc.. Publishers, New 
. Y'ork City, 19:B. 

A little, companionable, into-tho-jiocket-slipping book, 
clad in bright red! Psycliologists tell us that, given free 
■ choice, seven of ten normal humans will select red: — an 
atavistic throw-back, perhaps, to timc.s when men fed only 
when the chase was successful, when fire was unknown or 
scarce, Avhen physical triumph was hunger’s best sauce and 
when , the rawer the food the greater the feast! Did the 
publishers deliberately bind Lijsk's “Nutrition” in red so 
that cover, and topic be in harmoniou.s attractiveness? One 
. would not question such finesse on the part of the learned 
and understanding Paul Hoeber, Esq. 

Perhaps this invasion deep into the frontal-lobe aspects of 
publishing and printing accounts for the fmluro of Editors 
and bibliophilic imprc.s(irios to provide Lusk’s 124-pagc 
volume with . an e.xplanatorj' subtitle; certainly the book’s 
giveti-narae is not adequate. “An Historical Review of its 
Development as a Science,” would seem a subtitle due 
dollar-scant doctors in these fmaiicially rewardless days — 
particularly those practitioners ^Yho buy books that they may 
glean fceding-forninhie directly applicable to ill people. 
^ lAobably no other than the late, eminent and progress- 
forwivdhig Professor Lusk could liave compressed into a 
hundred and a scant quarter more, small pages so much 
essential matter concerned with the advance of Man’s ac- 
curate knowledge of food in its relation to humans, their 
environment and development, and of what reactions food 
. excites when ingested. But. even though the iuclusive name, 
“Clio IMcdica,” for this serio.s of little books, might inform 
. , ,pros])ective buyers that hislorical erohtlion only is to bo 
. discussed, yet frankly, how many of our clan, whether in 
great cities or in villages ‘way out yonder, recall the classical 
phrases of prop days? (most likely the man ’way out yonder!) 
While contributing, generously to our ju-ofe.ssion’s cultural 
appetite, w'c believe that the House of Hoeber — one of Ibe 
country’s few exponents of aeslbetics as applied to medical 
publication.s— overlooked an unusual sales-opportunity when 
it sent forth, Ibis “Nutrition.” orphaned from general reading, 
by carrving no explanatory .subtitle. Particularly .so, since 
during the past decade, via strange and often astonishing 
channels, the ealorie-vilainin-X-factor-ronghagc-lahoratory- 
lads have sent along their more or less complete researches to 
doctors who work with sick folk.s (from necc.ssity or choice) 

. jjistead of with guinea-pigs, rabbits, dogs and sad-appearing 
kinc. 

. With this, perhaps , liol-woatber-irispired _“c«rad eniplor!" 
(agaravaled bv reminiscences that “Bazaar should have de- 
feated “Cavalcade” in Kentucky’s Derby) now we ai-e pre- 
pai-ed to say that Lusk, DuBois and Ivjumbaar have con- 
tributed inucl) to our knowledge and pleasure (However, if 
the last named is using bis Preface (pg. Y) as a “sel-picce ’ 


for all the volumes of the “Clio”, series, wc do widi that he 
would correct the typographical error which makes so ni-dici 
lous the beginning of, line 13 and which neai'ly spoiled the 
book for us — in fact, the whole Preface gives the impression 
of having been written by a tired, busy man. after harassment 
by frequent ’phone calls requesting “Just sometliing!”) 

In_ spite of an unfortunate and marked degree of deafne.ss 
and its effect upon his speech-tones, Lusk was a fascinating 
lecturer, a stimulus of unusual potency to students and asso- 
ciates. Some of these outstanding peisonal attributes are 
reflected in the te.vt- as be surveys the steps by which Nutri- 
tion arose from the simplicity of primitive man’s merely 
satisfying his hunger-urge to the complexity of an intricate, 
analytic science encompassing the most minute katabolysis 
and synthesis of pabulum itself and the estimation of basic 
needs — qualitative and quantitative — ^for pi'oper metabolic 
harmony. 

1 nfortunate, indeed, arc those who failed to sit under Lusk 
and so to have had opportunity observing the hack of the 
“imek to fundamentals” of his mental inquisitiveness. One 
simple but characteilstic illustration: on pg. 4, Lusk at- 
tributes the derivation of “chemistry,” the word_, to Khemi, 
th(* native immc of Egypt — this land-name meaning literally 
"black earth,” so given because, annually, the over-flowing 
Nilv is responsible for the rich alluvial deposits in the level 
valley through which the river flows. Even modern diction- 
aries and texts credit the Greek with the root of “chemistry^” 
e.g.. clinmeia ‘‘a fusion,’' “fluid,” “extractive,” but not espe- 
cially attribuled to such fluid as seeps from the rich, dark 
<'art ji along the Nile or slsewherc. Here, as in Lusk’s personal 
researches and his lectures and his publications, tlie key to 
'vliut this great investigator regarded as original effort 
strikingly is excmplifled. In scores of other instances can the 
acid test be applied to the exactness and scope of Lusk's 
knowledge, the manifestations of Avliich were so numerous anJ 
so brilliantly yet modestly displayed that McCann wrote; 
■’Graham Lusk’s lectures provided superb examples of the 
reasons why the living voice has not given way to the 
printing-press. Tliere, on the page before us, were the facts 
tersely marshaled in logical sequence. Through our cars 
came interpolations of pei-sonal anecdotes which made those 
facts into a sort of aura of living beings who discovered them. 
Lavoisier was our daily companion, as were Carl ^'oit and 
Nlax Rubner, while Magendie and Claude Bernard ajjpeared 
never le.ss than once a week!” (Du Bois, Preface 11, pg. 7-8. 

As to the 121-page treatise itself. Though the book 
concerns “Nutrition,” not until pg. 65 (Chapter ^ of a total 
of eight chapters) does the Author spceiricallv mention 
"'dietetics” and then only to subinit a scant four pages 
devoted chiefly to an historico-classical mention of scurvy, 
gout -and the well-being consequent upon moderation in 
food and drink. Characteristically, a, song cherished by 
Boerhaave’s students ends the chapter. 

Preceding this chapter, Lusk has sumniarizcci t.lie nutri- 
tional peculiarities, needs, environmental limitations, simple 
studies — but not infi'equcnlly either shrewdly or luckily 
basic — of the ancients (Galen and Aretaeus — he who passed 
along the word "diabetes,” a siphon-likc''flow of water through 
the body — are the last of these). He has emphasized the 
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barrenness of the iniddle-“dark”-ages, (not neglecting to 
credit I>eonardo with a most strikingly modern set of “nJes" 
or better named, “xVpborisms”) until Paracelsus came and 
passed, furiously crj’ing “f may well rejoice that rascals are 
my enemies; for the tnilb has no enemies but liars!” Tlie 
J7lb Century Lusk usbered in by noting Von Helmonl’s 
discovery of ’‘gas,” a discovery wliich initiated probably the 
most important series of investigations in the ■\vhole realm 
of the chemistry of body phenomena and, incidentally, of 
nutritive processes: A rich epoch this, "with its “Royal 
Society”. (1613), Kaiscrlicho Leopoldina Deutsche Akadcmic 
. der, Naturforscher (165(1), Preussische Akademie der Wis- 
senschaftch (Berh'n I700h and its host of men who “rubbed 
the lamp of discovery” even tho’ oft their bellies were 
empty and the winds exposed their unbathed bodies; — an 
outstanding period, .since now men worked with a degree of 
systein and could foregather for discussion of their problems: 
this concerted “push” far outweighed the .former lonely — 
often jealously secret— single effort. Willis, rlubiously, is 
•sipping diabetic urine and telling of its sweetness, Lower is 
, transfusing blood, . Sanctorino weighs his sweat-loss, the 
celebrated Pepys is wide-eyed at Hooke’s microscope (but 
treats his own illness by carr.ying a fresh rabbit’s foot in his 
pocket!), Mayow is discovering oxj'gen, Sydenham is text- 
booking gout from personal experience, (llisson (1650) 
establishing rickets as an entity. 

Great as was the 17th Century, its glories were dimmed by 
progress in the 18th (Chaptej lY). lloerhaave, tho sturdy 
Dutchman, a linguist natimally and by his education, was 
heard as far as (Shina and became clinically so outstanding 
that the streets of Leyden echoed to the tramp of students 
from every nation. Czar Peter lay overnight in his houseboat 
at Roerhaave’s dock so as to be “patient No. 1 ” nc.xt morning 
(so avows Lusk). 

Shrewd, too, was he in chemistry and the yet unborn 
science of “metabolism,” for while Von Haller, of Bern, was 
proclairning that (ho body's lieat emanated from the heart 
and the friclion of blood upon blood vessel walls (!), Boerhaavc 
was enunciating the doctrine that there existed a “vital ele- 
ment” in the air which not alone was life-supporting, but 
when lacking, death of animals ensued. Not until the 
arduous. if somewhat blind, researches of Joseph Black, 
Spallanzani. Cavendish, and that great duo of geniuses, 
Priestly and Lavoisiei-, had been completed were there 
available the “gasses,” hydrogen and ox-ygen, from whose 
basic properties advanced the main discoveries in the 
chemistry of the body's breaking down and repair. Not until 
the late nineteenth and the early twentieth centuries saw 
the advent of “vdtamins” did Nutrition, as a laboratorj' 
science, receive another so potent a push fonvards. One must 
read Lusk’s concentrated summary of the orderly march of 
events — a superb effort in “boiling down” the efforts of 
hundreds of men and thousands of experiments to appreciate. 
Bie relative .significance of these epocli-establishi ng discover- 
ies towards the laboratory conception of human nutritive 
mechanisms. (Lavoisier’s part in the unraveling of the 
tangled skein which so long defic'd the isolation of the all- 
important “inllammahle” and “non-inflammable” gasses is 
not a little emphasized by reproducing the Rockefeller Insti- 
tute’s portrait of the elegant Madam Lavoisier and her hand- 
some consort — altho’, iii tliis celebrated portrait. Madam L. 
does seem a serious distraction to the continuity of thought 
of any scientist and, besides, appears about to grasp with her 
delicate right hand, a contriv ance which, for all the world, 
resembles^ an early-model vacuum-cleaner — about wliich 
Lusk is discreetly silent! The di.stingui.shed French investi- 
gator also is shown later in quaint perspective and with 
what must have been a most dislrc.ssing intrusion, surrounded 
by the social-elect— -or mayhap they arc models from Paris’ 
leading alaliers — as he manipulates a giant “Burning Glass." 
Certainly if Lusk’s plan was to stimulate memory, of ratal 
steps' in the progress of Lavoisier’s studies by cmplojang. 


unusual illustrations better to emphasize “an association of 
ideas,” well has he succeeded! 

Neat step, quite naturally since the “essential gasses” had 
been isolated, was the determination of the “burning-up 
rate" of man’s ingested food. Here, again, in the pre-science 
of calories" and their var.ving needs, did Lavoisier, doubtless 
aided by the best of French chefs, show the way even though . 
the atmosphere of Paris was heavy with something more 
inflammable than oxygen. The Communists closed the 
Academic des Sciences, arrested Lavoisier, the first scientist 
not alone of France but of the world, and, in May, 1794, 
cut off, in one second, that head about which Lcgrangc is 
said to have remarked, “A hundred years will not suffice to 
produce one like it!” This "the most criminal act of the. 
French Revolulion” occurred when Lavoisier was aged but 
fifty-one. Mob-spirit removed from the world one of its 
,greate.st geniuses; there is no proof that in her last two de- 
" cades of similar national insanity. Russia learned an^rthing 
from the tragedies of the French upheaval of November, 1793. 

Somehow, to the reviewer, the epic character and the 
romance accompanying the development of nutrition as a 
.‘science seems to have been lost after page 63 of Lusk’s little . 
book. Volta with his sponges in hawks’ stomachs, his stunts 
at artificial fertilization of bifehes and his clever experiments 
to disprove spontaneous generation, does not accelerate, our 
pulses a single beat. Perhaps because there is no accompany- 
ing portrait of a lovely Madam Volta! Certainly to La- 
voisier’s closest rival, tlie light had fled from science when 
the Master’s head thumped into the ba.sket at the guillotine: 
Spallanzani took orders as a holy monk — even Lusk seeins 
depressed — but a few words ho gives to Beddoes and his 
“Pneumatic Institute” and to him and Humphrey Davy, 
tho’ they first demonstrated the general anaesthetizing power 
of nitrous oxide (1800). 

Lusk flees into Chapter V and heads it “Dietetics” — a 
four page interlude dealing with a few quaint conceits of the 
e.arly Romans, London and its coffee-houses, scurvy; in the 
Channel Fleet and its banishment when lemon juice and 
vegetables were given to some 2400 sailors, Benjamin Frank- 
lin’s uindy yarn on how comfortable he had lived on a diet 
of bread and water — a yarn promptly shown to be a bit of 
Franklinese holujm by Stark', who apparently was as fa- 
natic as are some of our present professional and lay cranks, 
but he died; our ever-present cracked-pots seem to live for- 
ever! — and Cadogan with his gout, wines, beers' and good 
company. 

In the 19th century, Lusk once more reverts to the ex- 
perimenter. taking as his text what it is assumed the dying 
Marcus Aurelius, cried: “Laboremus” — let us w'ork — ^but to 
Lusk the urge calls for -work, in laboralories. Now, it is the 
decline of the French and the ascendency of the Germans. 
Colorimetry' xvith its exact formulae dominate the picture. 
Animals instea.d of retorts and test tubes furnish the data 
with wlu'ch scientists of different schools of thought bombard 
each other. “Organic” chemistry opens undreamed-of fields 
as procedures of precision teke the place of rule-of-thumb 
compulations. The synthesis of compounds leads into fas- 
cinating realms as Wohler writes to Liebig, “I must tell you 
that I can make urea -without the aid of kidneys or, indeed, 
of an animal!” 

From animal experimentation to human, chemical phys- 
iology is but a logical step: “Stoffwechsel” signifies to the 
Germans “metabolism” and this word, in turn, soon em- 
braces an enormously varied lot of normal and abnormal 
physico-chemical phenomena observed in both animals and 
humans — “calories,” first having but chemical application 
rapidly assume significance concerning foods and their nu- 
tritive worth — attempts were made accurately to measure 
all things, even to the speed of nerv'C impulses! Never, had 
physiologic processes become so chemical and never before 
had chemistry been considered as so absolutely the measure 
of all things physiological. 
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■ ■ Ortj iiicIggcI, trliG Ivo nslotiions prcccclGd iiHc vcrv writing o** 
the .taxt, a condition which led the great Claude” Bernard pj 
exclaini, Do not tliink that ther.e arc iico physiolosies nor 
, fayj cliemistries, one for the normal, the other for the a - 
nbnnal; the laws are the same in both cases!” To Bernard i 
; owe such words as “glycogen,” “internal secretion”— mast -r 
words from a master worker, but a worker who performc! 
his most monumental researches in a dh-ty cellar: one of tie- 
greatest nien of France whose inability to supply his wil'.' 
>with a horse and emriage, lost him the wife but” perhaps, 
assured the everlasting fame as a scientist. 

Sy-steraatic instruction in organic chemistry and its relation 
to life, growth, specific organ-function and, perhaps — though 
the pathway not yet was well-defined— nutrition began to 
appear. t\e find Liebig (1810) lecturing in England and two 
yyars later publishing his famous “lliierschemie.” Yoit, 
Bidder and Schmidt, Johannes, Muller, Regnault, Rciset. 
Pettenkdfer — ^names still to conjure with! — set tlic pace, as 
about them gathered hordes of eager students, fascinated 
with the almost daily revelations of the “new science:" 
applied organic chemistry, its truths tested by experimenta- 
tion in vivo. “Respiratory quotient,” “nitrogen equilibrium,” 
“protein-sparing" foods, “intracellular actuity,’" “basal 
metabolism” became white stones marking the highway of 
progress. 

Never . did scientists work under such “forced draft:” 
they were “in on the ground floor” and made the most of it! 
Never has science witnessed such turmoil as dogma and facts 
clashed! Never were so. many facts of prime significance 
uneai-lhed in so brief a period! This was, indeed, the Golden 
Age of Science and the period of intellectual giants! What 
then shall be said of the iModem Phase? Lusk allots it 
thirteen pages! Of these, five arc devoted chiefly to Max 
Rubner (1854-1932) who, when a youth, ^•^sited England 
and returned to Munich with a Franklaud calorimeter, an 
instrument devised for delerniining the caloric value of foods. 
Not d vast equipment to be sure, but in Rubner’s hands, it 
led to Die exact estimation of the caloric value of each primary 
food material : protein, carbohydrate, fat. These observations 
established the basis for the exact calculation, calorically, of 
the modern dietary: Next followed Rubner’s “law of surface 
area” and emphasis upon the importance of considering 
metabolism from the standjioint of energy. At once, there 
vvas available a system for the study of comparative nutrition. 

Not much time elapsed before Zunlz devised a portable 
apparatus for determining respiratory exchange — “basal 
metabolism”' — ^in man. By 1893, Mognus-Le%’y' already was 
busy noting the variations of B.hI.R. in patients, well or ill. 
Lusk, Benedict, DuBois (1912) — and too modestly does the 
author state it, particularly to those who have not followed 
closely the science — really established upon a practical, 
clinical foundation, the now invaluable procedure of estimat- 
ing metaliolism in licalth and in disease. (Barely more than 
a page of text does Lusk give, to his own notable contributions: 
certainly, his stature seen in Time's perspective warrants 
less modest dimensions!) Deeply stamped wth Rubner 's 
influence as is the last chapter in Lusk’s little book, we of this 
land can nmtm-e a legitimate pride that, should the honest 
scientist abroad read the chapter, in all probability, he 
would not make it Rubner-dominant but Lusk-dominant. Of 
S'itamins, one gets no evaluation. Only in the chapter head- 
ed “Dietetics” is this quality of nutrition liihled at. hlc- 
Collum’s work is scarcely more than mentioned. E-vddently 
Lusk felt that what could not be measured accurately still 
had to earn its place in nutrition and the chemistry thereof. 

This last chapter, to a degree even greater than the 
eulogies . of Professor Lusk’s associates ndtliin Preface II, 
stamp the man: untiring, scientifically honest, loyal, modest, 
skilled in his craft, so familiar with the work of others through 
the centuries that what he accomplished in his own life 


seemed to him small — yet to others of a quality and volume 
ranking him with those whom he so delighted to, honor and 
commend. Only Lusk appears to have been unable to make 
a correct appraisal of Lusk’s place in science, particularly into 
science of Nutrition. 

Tliis volume ‘‘Nutrition” is a worthy addition to the House 
of Hoeber’s “Clio hledica” series. xVs are all Hoeber’s books 
it is well-bound, clearly printed, authoritative, adequately 
indexed and generally attractive. The illustrations are excel- 
lent: all distinct and several quite dilferent from the pictures 
ordinarily inserted in books concerned with purely scientific 
subjects. A comprehensive bibliography greatly amplifies 
the volume's usefulness to those of enquiring spirit. 

But we do regret that the book bears no subtitle defining 
its scope. 

Frank Smithies. 


^ y V- The Vilamins In Heallli and Disease. Barnett 
Sure, Ph.D., Williams & Wilkins, Baltimore, 206 pp.. 
$2.50. 

This book possesses the incomparable advantage of being 
written by an authority on the subject, by one, in fact, who 
has devoted many years to the practical investigation of this 
most absorbing and difficult field. The book is not written 
for medical readers especially and hence there is added con- 
siderable exposition of medical terms and much simplification 
of data which detracts from its charm, but in no way injures 
the effect of reading it. 

The story of how the general consciousness of “accessoiy 
food substances” arose and ultimately led, by devious chan- 
nels of theory and investigation, to our current concept of the 
vitamins (omit the “e” to be correct) forms a chapter in 
medicine and in biological science whose glamor and impor- 
tance never will decrease but always remain as one of the 
truly romantic passages in scientific history. An added 
interest aiises when it is remembered that most of the ex- 
perts responsible for tliis rapidly-nurtured, new science are 
still alive, that even 20 years ago the whole field was little 
more than speculation. A famous pharmacologist in 1918 
wrote that the effects of cod liver oil could be duplicated by 
administering any good foods and fat. 

One strong impression left upon the reader is that our 
.Vmerican diet is lamentably deficient in vitamin B1 and 
perhaps B2, as well. The argument for tliis opinion is well 
proved by the author; and if reading the book does nothing 
further than to emphasize this point, it is extremely worth 
while. In practice it can easily be shown what remarkable 
results frequently can be obtained through the use of vitamin 
B concentrates in a variety of different conditions, and it 
seems that, clinically, too little emphasis heretofore has been 
placed on this aspect of vitamin administration. 

All the known vitamins are very clearly described from 
the standpoints of discovery, distribution, clinical and ex- 
perimental results, and descriptions of diseases resulting 
from deficiency in feeding. A strong suggestion is made that 
vitamin lack is of importance not only in the well recognized 
syndromes of beri-beri, xerophthalmia, scurv'jy rickets, and 
sterility, but also in a countless number of abnormal physio- 
logical states, the identity of which is as yet vague and the 
symptoms are but irregularly charted. 

The chief value of the book is its unusually clear presenta- 
tion of the modern knowledge of vitamins in a manner that 
leaves the reader with a much improved general grasp of the 
subject. It is useful, not alone to the research worker, but 
also to the practitioner. This volume ought to be added to 
the library of every gastroenterologist. 

Beaumont S. Cornell. 
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Of necessity, before the now 
f^ous Cane can perform his an- 
cient purposes of being the me- 
dium through wliicb arc reflected 
the nature, foims, policies, prac- 
tices and distinctive episodes — 
for even in our day such may be 
dramatic, epoch-making and fas- 
cinating — of the modern life, 
medical, a brief review of his 
origin, position, quality and his 
cast of mind is demanded. Pa- 
tience-trying, though such ac- 
count may he, the Author trusts 
that, eventually when the plan 
has unfolded, much of its present 
vagueness will have disappeared 
and experiences of an interesting 
and enjoyable character readily 
can he forecast. 

Cert ainly, the remarkable chain 
of circumstances which made it 
jrassihle for a Gold-Headed Cane, 
of unusual associations, to leave the famed Library of Hie 
Hoyal College of Physicians, journey to America, there, 
again, to serve masters of eminence and to participate in 
events far dilfcrent from those common to his earlier career, 
would seem intriguing. 


Perhaps an occasional Reader will enjoy a sense of relief 
in irerusing lines not -wholly scientific or laden -with tales of 
human rliscomfort — in which recital the “human” is trans- 
fonnecl into a “case,” identity lost, a number is affixed, he 
occupjes a “card” and, henceforth, enters the musty realm 
of literature,” to be tossed from one “bibliography” to 
.another within the covers of existing, nay, even yet unborn, 
books and magazines. A few, too, there may he who will 
respect and honor this astonishingly transported Gold- 
Headed Cane as they were wont to do when former pil- 
grimages took them to the Library of the New College and 
when, at the sight of that, venerable relic, the roar of London 
was gone, and in it.s stead, came delightful visions of an 
evening s^sion of the scarlet-clad Fellows and the long- 
stilled voices of Linacre. Sydenham, Hunter, Radcliffe. 
Some_ there may be, who -will learn to love tliis mysterious 
American Gold-Headed Cane for his o-wn virtues and will 
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find pleasure in detailing to the Author episodes in which 
they themselves occupied a prominence not altogether 
eclipsed by that of the distinguished traveller from England. 


(SYNOPSIS of Previous Chapters; In 1688, the eminent 
Dr. RadclilTe, of London, began to carry a Gold-Headed 
Cane of unusual desi^; this Cane became intimately as.so- 
ciated with him by his colleagues and the socially select of - 
England. As he approached years of inactivity. Dr. Rad- 
cliffc conceived the idea of passing on The Cane to the con- 
frere who, in his judgment, was destined to be his professional . 
successor. The first recipient was Dr. Mead. Through him, 
the succession to The Cane definitely became an established - 
custom; during a period of nearly 100 years, the honor of 
being the temporary possessor of this much-coveted insignia 
of outstanding worth fell upon Drs. Askew, Pitcairn and 
Matthew Baillic. At the death of Dr. Baillic (1825) his 
widow presented the now venerable and prized relic to The 
Royal College of Physicians. Tlie Governors of this dis- ■ 
linguishcd^ body carefully preserved this very sceptre of. 
greatness in a small cujiboard located in one corner of the 
noble Library, from which cupboard, from time to time, it 
was brought forth for the sight of the learned or the curious. 

In 1875, August, the peaceful solitude of The Cane was 
intruded upon by a strange person, who at first, gave the 
impression that he was a thiel' attempting to steal The Cane 
in order to profit from the fine gold comprising its head. 

_ As the seeming theft was being perpetrated. The Cane is 
given opportunity for commenting upon certain unique his- 
torical occurrences in its career, his Masters, the Library and 
ils_ treasures and to detail gossip or fact respecting distin- 
guished individuals whose interests had of significance in the 
medical profe.ssion, science or national affairs. Wien Tlie 
Cane approached what appeared to be impending destruc- 
tion, the narrative changed rapidly from .one tinged with 
lament and apparent tragedy to that of unexpected comedy. 
Instead of being rushed to destruction by its uncouth captor,' 
file Cane discovered that it is only being prepared for a 
function commemorating a forgotten epoch of its life in The 
College Library.) 


FURTHER EXPERIENCES 
of 

©Itp Qmw 

ANONYMOUS 

W HAT seemed an interminable period, the . strapping 
_ charman laboured at his task, much, indeed, to my 
phyrical inconvenience. Apart from the discomfort produced 
by the rough rubhing of my rnalacca staff, that persistent 
massage Avilh the object of bringing to perfection, in a bril- 
liant polish the grain of the unusual and most carcfullv 
selected wood, engendered a degree of heat that almost over- : 
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powered me. Even if the nauseating fumes emanating from 
the disgustingly: penetrating fluid soaring the polishing- 
clotlis had not been sufficient to tr>' my strength and my 
patience to their utmost, the excess waiWli upon this un- 
usually hot August morning, brought me to a state where it 
appeared that consciousness could hut remain a brief time 
longer. However, again it was demonstrated, — as oft it is in 
the lives of members of the human family — ^that true siamina 
inherently is associated only >vith generations of high position 
and qiiahty of ancestry. Thus, when I had succeeded, but 
by the ex'ercise of the gi-eatest degree of courage (it is hoped 
that the empIo>Tnent of tliis word is not considered a careless 
or self-inflationary boast!) and dogged, teeth-clencliing 
persistency, in maintaining an outward appearance of un- 
ruffled calm, he, (whom then it occurred to me, humorously, 

, to regard as mj vakl de chambre), ceased his A'igourous minis- 
trations, brick-red of face, dripping with sweat — stale of 
odour and, wholly characteristic of his station — breathing 
heavily and muttering oatlis quite uncomplimentary to those 
who had assigned him Ids task. He suiweyed the results of 
his exertions v-ith pardonable pride. And well he might; 
never, in truth, since my personal appearance had been de- 
pendent upon the efforts of Joshua BlivA-ins, man-of-all-work 
in the household of the elegant Dr. Mead, had my malacca 
staff shone so splendidly; even after its final coating Avith the 
finest candle-wax, surrounding objects Avere as sharply re- 
flected as in a boudoir mirror! Assuredly, simple though my 
captor appeared, he possessed, in full degree, the attributes 
of vigour and of thoroughness; Avith which qualifications 
alone, my long life had taught me, certain men may go far. 

I had but slight respite: my attendant alisented himself 
only sufficiently long to gulp AA’hat must have been at least 
a quart of ale from a tankard set in a cool angle of his den and 
then . began the annoying task of furbishing my famous 
golden head. Hoav I prayed to have been in chai-ge of a less 
thorough and conscientious Avorkman 1 Smothered and gasp- 
ing from successively applied AA'ater and stinking soap-suds, 
scrubbings Avith foul, green paste, plungings into almost 
anaesthetizing pungent essence and, lastly, I Avas Avell-nigh 
sufibcated by a AA'hitish powder rubbed in so Auolently that 
I feared not alone that the precious and elegantly-graven 
coats of arras of my former Masters AAOuld be effaced, but 
indeed, for my very life. At length the task seemed com- 
pleted, but, alas no! With a finely-pointed instrument, the 
exercise of which caused most exquisite physical torture, 
signia on my gold head must needs be removed — and ivas! 
When, at length, the application of softest chamois produced 
a sheen even superior to that of a ncAvly-minted soA'creign, 
I was too fatigued to share in the joyous pride AA'ith AA'hich the 
labourer exhibited me to the first Custodian Avho arrived. 

For the sun noAv Avas avcU up aboA'e the horizon, its heal 
betokened a ti-j-ing day and, once again, the daily routine of 
llie College became established as numbei-s of attendants — 
yea, even one overly-ambitious scholar! — assumed their 
Aveli-ordered occupations. 

Scarcely had my erstAA-hile kidnaper completed his arduous 
task, than there pame a message from the Senior Librarian 
that, without delay, I was to be delivered to his custody. 
My OAvn extensive experiences AAuth Avorld-affairs through 
considerably longer than a century of most parlous times, 
medical and national, convinced me that an event A'astly 
out of the ordinai’y portended: indeed, from the time of my 
rude awakening that morning — at an hour AA’hen scarcely had 
Old Sol sleepily cast the clouds from his eyes and leisurely 
stretched himself above the horizon, fuming and fussing in a 
manner which Avarned that, for the disturbance of his slum- 
bers, mere mortals Avould suffer his burning shafts that day — 
the very air seemed to be surchai-ged Avilh an energA- sug- 
gesting that something of unusual significance impended. 

A fcAv last rubbings of, my gleaming , staff, a fcAV quick 
passings of the doAvn-soft chamois over my novv resplendant, 
golden head and Avilh a sigh indicative of great relief, my 
early-morning intruder gave me into the keeping of that 


wheezy, erapurplcd-faced Custodian aa'Iio, for nigh unto 
forty years, liad sung ray place and A'irtues to those A'isilors 
to the Library Avho CA'inced interest in me and my remarkable 
career. 

. Not carelessly, or lacking appreciation of my station as 
had been the manner of my sunrise intruder, did the ancient 
and friendly Custodian accept me. Oft have 1 obsers ed that 
those Avho have e.vpcrienced years of association Avith the arts, 
the intellectual and finer aspects of life and who have come 
into contact Avith those Avho are learned in their craft and 
tranquil in disposition, unconsciously assume, in manner and 
in deed, the pattern of their contacts and their environments. 
Not Avholly requisite is initial education or mental agility 
to the achievement of outstanding dignity and respect: a 
certain type of man there be, AA'ho appears actually to be- 
come saturated AA'itli intellectual attributes and AA’ith a 
philosophic phlegm from those persons and things about 
him. Such imprint distinctly is born upon the countenance 
and rcA’ealed in the manner of the man; one recognizes it 
CA'en though he be anrong hundreds of his felloAvs. But then, 
mayhap it is but a certain type of man Avhom, although born 
and reared in loAA’ly station, finds refreshment to a birth- 
implanted, knowledge-himgry spirit, Avhen placed amid 
surroundings of science and of culture; hence, he remains 
decade folloAving decade, faithful, humble, gentle but ever 
eager in the acquisition of learning. In all my travels — 
and Avide-flung they had been as I accompanied my five 
distinguished Masters — ^iu no land did it seem that there 
existed, among the high or the loAvly-placed, so real a respect 
for knoAA’ledge and those aa’Iio possessed it, as among my oaati 
countrymen. Nor in lands other than our oaaui small, but 
compact, island-kingdom, ever did I observe so ardent a 
desire for the attainment of Avisdom and of culture as that 
exhibited by our people. The very rcserA'c, the soft smooth- 
ness of speech, the quality of manner and the respect toAvards 
those in authority and position, stamp distinctively the 
English. If it be true that the great Napoleon remarked that, 
among all his troops, each soldier carried a Marshal's Imlon 
in his knapsack, verily, it has seemed to me, Avhen I obserA'cd 
men of the Continent, that the commonor of England lacked 
but the dress and appurtances of his betters to enable him to 
move AAuth proper dignity among those Avhose quality had 
been determined by the accidents of birth. 

Thus, my loyal Custodian: Me, he received Avilh the re- 
spect due to my Avorth and associations. Well I knew that 
his more than forty years of labour among our folios, relics 
and objets d'arl, had been not idle days but that, on occasion, 
he could discourse as learnedly as could many of those deemed 
most distingm'shed upon matters, medical and scientific, and 
upon the voluminous contents of our shelves. 

Up the t.Avo- flights of broad steps leading to the Library. Ave 
passed: to me came the impression- that those notables Avhose 
elegantly-painted portraits lined the Avails, looked down 
AA’ith life-filled interest; not interest in me, alone. I Avouid 
have it understood, but an interest aroused by the remin- 
iscences surging through the frontal lobes of that distin- 
guished clan, as, at the sight of the Gold-Headed Cane of 
ancient memory, great days, epoch-making happenings, 
stirring controversies, fond friendships — nay, even hales 
AA'hich had created history — honours, disappointments and 
tragedies, became, for the nonce, real and dramatic, riiis 
progress to the heights harbouring my natural abode, seemed 
a procession at wliich the, noblest in English science and 
medicine paid homage, through my OAvn inert self, to my late, 
distinguished Masters! Such emotions, too, must have im- 
bued my Custodian (to AA’hom the steep ascent of stairs aa'us, 
indeed, drying), for, air-hungry though he be, unconsciously, 
his step grcAV firmer, his back straighter and a glow of pride 
suffused . his countenance as avc mustered in revicAV. Hoav 
different noAv Avere my sensations from those of but a fcAv 
.short hours earlier, Avhen, firm, in the grasp of the kidnaper 
I had descended to Avhat appeai’cd to foreshadoAv complete 
annihilation! ... 



•232 AiIERIC,VK JOUKKAL OF 

Al the great double doors gi'ving upon the Librar>% awaited 
tbc Senior Librarian; thin and bent from years of ser^e, 
deeply sunken eyes peering tlirough lenses thick as botllo- 
glass, spare of frame — a very rack from which loosely himg 
his shiny, well-hrushed hlack garments — and parchment- 
coloured flesh, drawn as tightly over his knobby skeleton for 
all the World like tlie coverings of those treasured, musty 
volumes with which his life was spent; in him were crystallized 
those -qualities wliich, it is claimed, characterize the octo- 
genarian, genus rermes bibleolhecus hiimanus. 

Jhit, today, he whom never bad it been my privilege to 
cibsor\'e smiling, except perhaps upon those occasions, when 
accessions of rare and priceless folios were exposed to view. 

, bore upon his countenance unmistakable er'idences of su- 
preme pleasure. Not definitely did his expression change to 
what one might designate a tecth-revealing smirk, but the 
jiale eyes lighted, the thin, anemic lips unmistakably sepa- 
arnted and the mouth corners perceptibly were elevated. 
'J’hosc, acute to sound, even might have heard a feeble 
chuckle. "Without doubt, circumstances of unusual signifi- 
cance so thoroughly had stirred tlie blood of the Senior 
Librarian! 

For many decades afterwards, did I hear recounted — not, 
of course, without .such furbi.shings and inaccuracies as 
characterize moiith-to-mouth recitals of great events — that 
upon the memorable day wth which we are concerned, the 
venerable Senior actually roared with laughter so indecor- 
ously that his bellowing resounded throughout the great 
Hall and reverberated down the stair-weU so loudly that all 
labour cea.sed. Such astonishing an occurrence in that ordi- 
narily, tomh-quiet edifice, it has been claimed, brought all 
from their sober tasks: wide eyed and with jaws agape, it has 
been said, the entire population of The College stood in 
wondormcnt,_ speculating as to whether such unheard-of 
happening signified that the revered Librarian had been 
taken suddenly with a cerebral softening — sad penally to a 
rumoured wildness in his long past youth! — and at 6nco 
should the “mad doctoi-s”* bo summoned, or whether (as 
those who had a quaint and romantic conceit maintained),, 
their Senior had but recently received word by swift mes- 
senger that his “venture-ship” to far-off Austrdia, had just 
come to port, laden mth a treasure so huge as to be incal- 
culable. Thus it ever was with rumour and with gossip; — 

By me, a chief actor on this occasion, despite the talcs 
which accreted about the character of the old Librarian, not 
a cackle was heard from his withered lips, much less actual : 
laughter. And yet, as year piled on year, that day in August, 
1875, a silent man’s rarely-given smile, became translated 
by time into an outburst of boisterous and hilarious mirth, 
and stamped a scholar to succeeding generations far more 
deeply than did his vast and varied learnings. How oft docs 
history cany down to us the TOong tale of the attributes of 
those of its personages sufficiently important to be recorded: 
in this event, the scholar left not a name for knowledge, but 
because, he who laboured silently, did but once e.xhibit pride 
and pleasure openly, about him had been builded a legend 
which fisted him as either crank or adventurer instead of one 
with a character, rich in devotion, loyalty and erudition. 

Naturally, 1 had' expected that the friendly, rotund and 
now hard-breathing Custodian "would deliver me into the 
hands of the Senior Librarian so that, again, I might be 
placed in the corner-closet where, for fifty years, I had 
reminisced^ and_ obscn'cd the progressive development of 
what now is universally regarded as the ranking medical and 
scientific Library of tbc world. ' 

But during my few hours’ absence, other arrangements 
had materialized.. Now it was that I b(K;ame aware of the 
cause of the venerable Senior’s uncommon satisfaction. 
After lie had received me from the hands of the Custodian, 
he paused a moment as if in recollection of the final occasion 
when my last Master, Dr. Matthew Baillie, had stamped into 
the Library with me, then turned towards where, stood that 
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so life-full marble head of the eminent physician— one who 
had been his oivn friend and counsellor even before the 
doctor had become my blaster— and, with what appeared 
to me, moistened eyes, bowed in respect to that silent 
sculptured head with a degree of grace not to be anticipated 
in so old and fragile a man and with a sincerity about which 
there could he no mistake. 

Such manifestations of true courtesy and honour and in so 
simple but correct form are rarely seen. Our young assist- 
ants in the Library’ no longer live but for the Institution. 
Indeed, even while engaged upon their duties, in what their 
ciders call, almost sacredly, the “Great Hall,” oft have I 
heard them depart from the discussion of books, of methods 
for binding, the orderly arrangement of our possessions or of 
those notables who stole from their hurried hours that they 
might acquire additional knowledge or enjoy communion 
with long-departed philosophers, to engage spiritedly, in, 
argument about Lord Derby’s horse race, the cricket scores 
of Lord Hawk, the elder, or the impending match at rugger 
between tlie Welch and the Scotch ! Withal, I must admit 
that they kept the Library most orderly, the folios beauti- 
fully were crabound and (though of this observation I would 
not wish to be the final arbiter), enquirers came to their 
boolvs or charts with greater celerity and accuracy than 
when the flappy-pantalooned, oldsters served. This was an 
advantage acclaimed by some of our scholars but looked upon 
witli suspicious disfavour by those ancients who still ad- 
dressed even the Senior Librarian as “my good Lad!” 

To certain readers, much of the enjoyable flavour of a 
A'isit to the Library consisted in pleasant argument with an 
attendant of long scriice and in the polite confusion which 
filled an hour to be wasted when a four-century-old tome af 
once could not be located, and even when it was, the refer- 
ence was in error. Our servitors of forty years or more knew 
well the eccentricities and the tricks of memory of those 
members whose active part in science or in medicine had 
waned, in certain instances, before I had become a dweller- 
in the Library'. They rvere quite familiar with such gentlemen 
of leisure, means or birth, in whom was engrained the pose 
or the hobby of appealing before the world as intellectuals. 
To each, according to his manner, his mentality, his station, 
Aveallh or varying quirks, the ancient attendants rendered 
adequate and individual service. 'This faithfulness had its 
reward not only in their continuance of occupation in the 
Library (often, it must be admitted long after the cerebrum’s 
intercommunicating ganglia had suffered serious losses in 
cross-fibres), but also materially. For rarely did one of our 
celebrated “fossil-brains” or our pseudo-scholars pass on to 
the next world but his will conveyed something of significant 
value to those of The College, particularly of the Library, 
who had aided in making old age mean something less annoy- 
ing than gout, rheumatism, the shaking palsy, the limitations 
imposed by early, though definite, ataxia-^ertainly, at 
that time, in Ixmdon considered as an eminently respectable 
ailment of advanced years, despite the treatise of the cele- 
brated Sydenham — dropsy, asthma or being cut, repeatedly, 
for stone or tapped ■ regularly — as was the distinguished 
Dr. Macaulay — for huge and socially e mbarrassing hydrocele . 

It is not my intention to convey, the impression that our 
Senior Librarian or all those attendants 'of his age were 
doddering in a mental second-childhood or that their chief 
daily occupations were devoted to senile chalterings ■with 
equally decadent members. Far froni such! Our then Senior, 
as were several of his associates, was a person of unusually 
capable and flexible mentality. In spite of his fragile phy- 
sique, he could be depended upon for long periods of sus- 
tained effort and was recognized as an individual of the widest 
and most exact knowledge: indeed, it was he, years previous 
to when the terni became the designation of one of England’s 
mightiest scholars and ablest statesmen, that Lord Greville 
gave the name “Old Books-in-Brcechek!” In learning, man- 
ners and in faithful devotion, he represented the very flower 
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of the , self-developed, understanding, solid, middle-class 
Englishman. 

Wien his silent tribute to my- last Master, Dr. Matthew 
Baillie, had been given, the Senior Librarian then advanced 
towards what, to me, was a most recent addition to, the Great 
Hidl. 

Directly facing the massive double-doors of the entrance, 
and a dozen paces inward from them, of a truth in the most 
conspicuous position in the room, had been placed a hand- 
some case, builded from .exquisitely grained, precious woods. 
Glass, of a crystal clearness, relieved Hie wood and closed 
the case’s top. A soft and elegant material lay witliin and 
formed a sort of couch. 

To my amazement — and I must admit, my unbounded 
joy — as we reached this beautiful new Ibcturc, I beheld a 
shining plate of metal equally as fine as that of my oivn famed 
golden head. Upon this plate not only was my own quality 
graven but likewise that of those great physicians with whom 
il had been in closest companionship for nearly one hundred 
forty years. An emotion of indescribable depth and gi-ati- 
tude gripped me at these definite evidences before the world 
of my own distinction, at the sight of the list of niy long- 
departed companions and at the proof that, even thougli 
more than eighteen busy decades had passed, those of the 
highest rank in the membership of The College had deemed 
fit to celebrate my fiftieth anniversary — my “golden jubilee’’ 
—as a resident of the Library, in so appropriate and fitting 
fashion. T^o longer would it be my lot to stand tircsomely 
and isolated in the stulfy, daik, corner-closet seeing the 
sunlight, the books and glories of our Institution, hbaring 
distinctly the human voice or looking upon the countenances 
of men, only irregularly — and oft, at long intervals — when 
curiosity or a lively interest in the great days passed, induced 
a Custodian to bring me forth for exhibition — a task often 
performed in surly manner and an occasion not always 
suitably timed for my own plcasine or convenience. 

As may well be imagined, a considerable group by now 
had surrounded my gentle Senior, a group, to be sure, in 
%Yhich preponderated those attendants Avho longest had been 
attached tb the Library and who) of course, were most fa- 
miliar rvith my distinguished past and with my important 
place in the Institution’s priceless treasures. A dreamy, 
idealistic lot, perhaps they were, but such characteristics 
should be rated at their true worth in these days of rapidly 
dissolving enthusiasm for histor^*’s outstanding events and 
the personages connected •with them. Sad I am to confess it. 
but more than once had I heard yoimger attendants speak 
disrespectfully of me as “that old walking stick” and hint, 
even, that some of our elderly and long durationed assistants 
were on a par, in usefulness, lA-ith me and that the Library 
greatly woiild be benefited if a half dozen more corner- 
closets were builded to which might be relegated some of 
“llie old stick” hindering progress! Once, indeed, such sac- 
rilegious remarks were overheard by a sendtor who had 
passed some sixty years in the employ of The College — for 
it seems that this venerable man was not so deaf as he gave 
the impression or as the careless speaker assumed: in fact, 
tliis particular old servitor had a type o^ faciiUalive deafness, 
a quality which, not rarely, he exercised to his own comfort 
when not wishing to be annoyed by useless questionings. 
It willhe many years before I dismiss from my visual memory 
the astonished, pained and yet patronizingly sorrowful, ex- 
pression which, at. once, moulded the countenance of that 
ancient man ! . 

Glancing aliout him with very evident pride, the Senior 
Librarian smoothed carefully the soft material 1x111011 formed 
the bed, as it were, of the elegant case, then drew from tlie 
pocket of his coat, a long tube-like device of flannel down. 
Into this, he proceeded to insert me until nothing of me was 
left' uncovered but , my gleaming, graven, head of gold. 
Gently, I was placed in the case and there lay in the greatest 
ease and comfort since it had been my lot to comprise one 
of the relics of most outstanding distinction in the possession 


of The College. The lid was closed. Thus, after but a few. 
short but strenuous hours after being so rudely awakened 
from rest and so early in the morning dragged, with scant 
courtesy, from my corner-closet by that stalwart kidnaper, 
I reclined luxuriously. What, to me, was of still greater 
satisfaction was that from my position, henceforth I should 
be able to observe all that passed in the Library and to look 
upon those of eminence and quality who sought the ad- 
vantages and the solace of that noble Hall. 

My clothing gave me the greatest comfort, not alone as 
protection against draughts or careless handling, but due 
to an ingenious arrangement, at any time, a sort of cape and 
cap combined could be drawn over my entire head, thereby 
. enabling me to escape the too glaring light or to indulge in 
quiet, undisturbed rest. Of a truth, as that most ijhilosophic 
of books states, my “lines had fallen in pleasant places!” 

The events of the morning had proved so strenuous to one 
approaching the end of Iris second century of existence, that, 
even before the group which had surrounded me and wit- 
nessed my ultimate placement in an environment suited to 
my rank in English medicine, I had passed unresisting, into 
Morpheus’ comforting arms. 

So ti'^dng had been my day’s unusual experiences that 
when I awakened, to my surprise, night had fallen. However, 
all was not quiet; there was that peculiar orderly confusion 
which betokened, to one long familiar with the routine of 
The College, preparations for the opening of an evening 
session. It should not be neccssai-y to explain with what 
delightful anticipation I looked forward to such an occasion. 
For fifty years, locked as I was in my comfortless, dark, 
corner-closet, sessions of The Royal College of Physicians 
had meant to me only reverberation of an unseen hubbub, 
the nature of which I could but surmise. Annoying though it 
was to have my rest disturbed from before nine in the evening 
to well past midnight, still more provoking was it to one, 
who for generations had been in the very centre of the scien- 
tific and medical world, to be unable to witness the proceed- 
ings or to listen to the discussions emanating from -tlie most 
notable minds in the scholarly world. More aggravating 
had such meetings been, when on occasion for a few minutes 
I had been displayed to distinguished members or guests, had 
caught a glimpse of the Fellows clad in robes of scarlet — ^nay, 
had seen even royalty or men outstanding in statesmanship 
or in international affairs — then, all too soon, had been 
stowed away in my corner-closet, not to rest, but with a 
more than normal curiosity, to endeavor to catch the meaning 
of those happenings wliich occurred so near to me, yet always, 
due to the stout walls of my abode, too dislant for accurate 
or continuous following or appreciation. “Session-nights,” 
indeed, had been tortures wliich sadly intciTuptod my other- 
wise tranquil and philosophic life and which, I fear, had em- 
bittered me towards those responsible for taking me from 
active participation in notable events as the companion of 
a Master successive to Dr. Baillie and incarcerating me in 
the Library as a relic. There was, thus, an implication in 
this that my usefulness had ceased or that I should be rebuked 
for my past activities and shown that in the modern practice 
even such professional confidences as one might repose in a 
cane were not permissible or in good form. 

Since his elevation to the Presidency of The College, Sir 
Henry Halford, Bart, had arranged evening meetings of its 
Follows held, at irregular intervals, in the Libr^y — a place 
most fitting, not alone due to its majestic spaciousness but 
because the sun-oundings were of a character to supplement 
the learned discourses presented. It was Sir Henry’s acumen 
which saw in these sessions an opportunity to combine the 
different. groups engaged in scientific pursuits and in medical 
practice, hence by eliminating prejudices, to build a more 
solid body and to enroll in the attendance powerful and 
outstanding laymen who, should occasion arise, might prOve 
in'valuable in the advancement of the causes of investigation 
and practice. j i 

The meetings, later, were held monthly and served the 
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imrposfs anticipated by Sir Henry most admirably. Wisely, 
too, Dr. llalford, iluring his Presidency limited the length 
of the sessions to the horn's of nine to eleven in the evening, 
lie saiv to it that there were selected for presentation ad- 
dresses which held interest alike to physicians, scientists and 
an as-semhlage of gentlemen whose forte, if not training, led 
it to an appreciation of higher learning, the estalilished and 
the unwritten rule that there should follow no formal de- 
bating upon the addresses — thus avoiding bitter controversies 
or the windy baliblings of those seeking to attract attention 
or of men whose second childhood meant senseless prattling 
of wearisome length. Discussions there were, but these were, 
confined largely to the period following the closure of each 
session, when, gathered in congenial groups or about promi- 
nent authorities, the Members partook of their tea or coffee, 
lliese gatherings constituted by no means the least interest- 
ing portion of the evening. Then it was, that opinions were 
e.xchanged, criticisms set forth and, oft indeed, the atmos- 
phere became surcharged perceptibly as minds of unusual 
acuteness clashed in vigorous debate. 

On this, my' first evening of actual attendance at a session 
of The. College, you may well conceive the keenness and 
pleasure with which I anticipated the impending events. 
As the clock approached the ninth hour, rapidly the Library 
filled with scarlet-robed Fellows. There was a considerable 
sprinkling of civilians and, in the choicest position, sat a 
Prince of the Royal House, chatting easily and informally 
with gentlemen seated about him: for here, in Tlic College, 
all distinctions of birth or place were abandoned, except those, 
which, from established custom, set apart men of ruling 
blood from such as accidents of birth have not so favoured. 

Promptly upon the stioke of nine, the Bedell opened the 
door of the Aparlmpnt of the Censom and. carrying the 
handsome Mace of .silver-gilt (presented f b The College by 
Dr. John Lawson, in 1681). led the procession comprised of 
the President, the Oflicers of the College and the Censors into 
the Librai 7 . At the entrance of this distinguished body, the 
scarlet-clad Fellows and all the lay visitors, even he of Roy'al 
blood, in deference arose to their feet. The President, alone, 
was without robe, a custom of long standing. However, he 
bore his Staff of Office, the Caduccus, a superb imignia de- 
signed by a past President, Dr. Cains, the Founder of the 
celebrated College which hears his name at Cambridge 
University. 

Long had I looked forward to seeing this important and 
venerable Staff or authority of the President of The College — 
for it had been much commented ujion by my Masters on 
account not alone of its beauty but for its classical signifi- 
cance. As I obsci'v'cd the Cadiiceus under the lights of the 
Library, I could but confess that Dr. Cains bad, indeed, been 
inspired when be designed it. 

By its material,* .silver, it conveyed the impression that 
the President must rule ■with “gentleness and courtesy, in 
contrast to those who govern with a rod of iron.” The en- 
twining serpents supporting the head of the Staff, implied 
lliat he into whose possession lawfully it came should exercise 
wisdom, tempered with impartial judgment. Upon the head 
of the Staff were graven the Great Seal of The College, this 
seal placed thereon being indicative that The College, as an 
In.slilution, ever should uphold those qualities which conduce 
to true learning and unbiased opinion. 

'I ho Bedell, •'with his followers, advanced to the handsome 
and magnificently carved table which served as a rostrum 
for the I’resident. Upon this table, reposed on a cushion of 
crimson velvet, edged with a deep fringe of licavy bullion, 
the pricehssly einbound, famed “Book of Statutes” upon 
ivhose cover_ were embossed in coloui-s. the Arms of The 
College. Beside this volume and also lying upon the crimson 
ciisbion lay the Seal of The College, elegant of design, in of 
})iircst gold. Such a collection of precious insignia was im- 
pressive to. behold, especially when it be recalled that, -well 
onto three centuries, liad these classically significant gifts 
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of the venerable Caius ever graced a session of The (^ollegc 
and their meaning ever guided the policies of that primary- 
organized Guild of physicians in paths of honour and of 
fidelity. Is it to be -svondered that, as I gazed upon these 
very' foundations of the ethics of practice and recalled the 
part which they had played in building a noble profession 
from its early beginnings among barbers, mystics and 
charlelons, my oira insignificance came upon me and I 
shrank back into my flannel robe! Here, in truth, was I 
beholding the roots and the very beginnings of what now 
had grown not only into a veritable tree of knoivledgc but 
an exemplar of all that concerned wisdom, science, faith and 
justice! 

Upon his an'ival at the rostrum, the Bedell escorted the 
President to his chair, saw him comfortably sealed and then 
gently lay the silver Mace before him in front of the gorgeous 
crimson cushion, the emblem of honour, honoris honesta- 
menlum, as Caius quaintly put it. The noble Cadiiceus was at 
that time placed in a sort of bracket at the edge of the ros- 
/ram, there to remain during the session as a visible .staff 
portraying not only authority but also the kind of virtue 
to he upheld b'y him whom Fortune had elevated to the high 
office of President. 

When the President liad become seated, then, on each side 
of him, took their places the Censors and the lesser Officers. 
Such were clad in scarlet, this flaming colour being in some 
instances relieved by velvet hoods of scholarship, of less 
■vivid hue, or by orders and medals of distinction. The 
audience scaled itself. 

At once began a subdued murmur betokening extreme 
curiosity and interest. For, not until the President and his 
escort had been seated, was it noticed that a guest' had been 
accorded the honour of a place upon the rostrum and occu- 
pied the place of distinction to the right of the presiding 
ofTiccr. Of his quality, there was no question, for elderly 
though he was, his manner and bearing alike signified that 
ho was no common guest wlio had been given a place before 
that unusually distinctive assemblage as a courtesy accorded 
through mere friendship. Further, this supposition was 
supported by observing that the Registrar of The College 
was making no preparations to read a manuscript, a manu- 
script which, in fact, the guest had himself taken from an 
inner pocket of his dress-coal and was slowly scanning. 
For, at that day, by custom, only the President was at 
liberty to read an address: those of other orations were 
presented by the Registrar, "whose qualifications for the posi- 
tion not alone meant high rank in The College but also the 
possession of a voice capable of being heard throughout that 
great Hall. Likewise, he must have an ability intelligently 
to enunciate correctly for their proper meaning, various 
foreign tongues. Particularly was it requisite that the 
Registrar know w'cll his Latin and his Greek, for even so late 
as 1875, it was not uncommon that, in emulation of the age 
of Harvey and of Linacre, certain older Fellows ivere wont 
to present their theses in the ancient languages. Moreover, 
the facility with wdiich one now might travel about Conti- 
nental Europe had, in recent days, brought before The 
College men of eminence from distant nations, so that not 
rarely upon the Registrar fell the arduous task of reading 
manuscripts from the French, the Italian, the Dutch, the 
Spanish and on several memorable occasions, even the Ger- 
man and the Russian. So, as it will be at once apparent, the 
Office of Registrar long since had ceased ta he considered a 
sinecure, an office conferred as a friendly or political reward, 
but rather a position of first importance, filled only with the 
utmost difficulty and. once filled, rarely passing from its 
incumbent except as a consequence of his illness or decease. 

Not for long were the Fellows and their guests kept in 
ignorance of the quality and the name, of their visitor. As 
the President arose, promptly the busy murmurings became 
bushed and the Library became stilled. With rare judgment 
as to brevity and in the most cordial w'ords, he spoke of the 
great opportunity which chance. Had afforded The College 
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in being able to have as its orator, the outstanding clinician, 
public benefactor and personage of the neighboring lands of 
the Colts, Ireland, one to whom not only his native land was 
indebted and proud to honour but that, by his contributions 
to the literature of medicine, the whole scientific universe 
claimed as its teacher, guide and part of itself — “I present to 
you, . Fellows and distinguished Guests, none other than 
Sir Patrick Corrigan, Bart., of Dublin — and of tlie Worldl" 
Witli an elegant gesture and how he seated himself amid a 
tumult of applause. 

It was. indeed, auspicious that at my “first session” at 
The College, I was permitted to enjoy so memorable an 
occasion. It is not possible for me to detail the remarkable 
addreas delivered by that tall Irishman, whose rugged but 
handsome countenance became fired with enthusiasm and 
earnestness as he unfolded, in that soft, smooth, picturesque 
brogue characlerislic even of the gejillcmcn of his native 
land, tlie clinical accompaniments of that disease of the 
heart, aortic valve leakage, or regurgitation, the, study of 
which to him had been lifelong and whose distinctive pe- 
culiarities he had so thoroughly mastered. Not alone did he 
make so clear the mccliam'stic faults of the heart’s inlcrfcred- 
with action that the veriest tyro could picture the angry 
backward singings of blood already discharged into the di- 
lated. embarrassed aorta arid the strenuous attempts of the 
huge muscle of the right ventricle vainly to face a double 
labour, but by diagrams of rare ingenuity and by pictures 
(whicb in themselves warranted a place in the very walls of 
our College itself), but, in manner most dramatically illus- 
trated, by a model portraying the defect in an injured pump- 
ing rnachiue. attached to a length of extremely thin and clastic- 
tubing, he showed the variations in the quality of the pulse- 
wave — as in a great artery — which had caused such pulse to 
be styled “Corrigan’s pulse” and thus had carried his acute- 
ness of observation, his sense of the mechanics of the circu- 
lation and, indeed, his own name to the confines of the 
world of science of medicine. 

So simple was his language, yet so precise, in meaning, so 
ingenious were his models, so attractive and Avell-chosen were 


his sketches , and so kindly humorous were his interjected 
remarks, that our distinguished assemblage — ^never, let it be 
admitted, over kindly to the profession of Ireland, to its 
representatives or its Institutions — lieard the clock strike 
eleS'en as Sir Patrick closed, with scarce a person realizing 
the hours’ passing. Not even the ciders of our Fellows had 
left the room — an uncommon tribute to any orator— and 
tiuroughout the adth’ess never even so much as the scraping 
of a chair interrupted the flow of eloquence or disturbed the 
sequence of idoad. 

Tremendous applause proclaimed the pleasure and en- 
thusiasm of the assemblage as Sir Patrick closed with, a few 
w'cli-chosen and congratulatory compliments to the President 
and to the.College, Desiiite the strong bonds of custom and 
the strenuous efl'orts of the Bedell, there was a rush forward 
to tiie rostrum of our guests and Fellows in an cfl’ort personally 
to express appreciat ion to the orator and to survey his models 
and Ills illustrations at close range. 

Certainly, those who served the tea and the coffee faced a 
task in distributing the refreshment. Long it was before the 
buzz of comment and discussion died away and only by 
beginning to turn out the lights, could the caretakers succeed 
in emptying the great Hall. 

As the Library became darkened and as I settled myself 
for rest, still fired by the evening’s important events, the 
President passed out the door from the Censor’s room. 
Distinctly 1 heard him remark to his companions that long 
after all of them had passed from this earth, history would 
continue to record what they, themselves, had had the 
privilege of seeing and of hearing that evening and that Sir 
Patrick Corrigan would go on down through the ages as one 
of the world’s greatest clinical observers and teachers, little 
though he might be considered in his day by his own country- 
men and in England. • 

Often, since that evening, 1 have heard confirmed the truth 
of the President’s prophesy. 

(To bo continued) 
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A REPORT OF THE COMMITTEE “ON A SURVEY OF THE ENZYME 
TESTS, AS PERFORMED BY THE MEMBERS OF THE AMERICAN 
GASTRO-ENTEROLOGICAL ASSOCIATION”* 

By 

A. IT. AARON, M.D., CiiAinMAN, Buffalo, New Youk 
IT. L. BOCKUS, M.D., PmiADr.LPiiiA, PitprosYLVANiA 
A. C. IVY. M.D.. Chicago. Illinois 


In 1932, Doctor Burrill B. Crohn, tlie then Prc.sltlciit of tlie jVmerlcon 
Gnstro-Entcrological Association, rccogniring ttie many discrepancies 
which exi.st in the mctliods of analysis for enzymatic concentrations in 
li)c secretions of the gnstro-inteslinal tract, incidence of employment, 
value of these findings in diagnosTs, prognosis, and suhstilution therapy, 
appointed a committee composed of the authors of tliis report in an 
attempt to bring to the attention of the Association the situation in 
tiiis prolilcm. With this in mind, the Committee dc.sircs to report as 
follow.s: 


Incidence of liMi'LovME.vT 

General Use: 

(A) 135 (jiieslionnaircs were sent to the memhera of the Association. 
(R) t!3 of these questionnaires were returned to us, and upon these 

we base our report. 

(C) 37 members, of this group of 03, reported that they did not 

do enzyme tests of any type or cliaraclor. 

(D) 46 members do perform the tests. 

Number of Times for tebich Individual Enzymes tecre , Tested: 

(A) Gastric Enzymes: 

Bennin by 14 members 
Pepsin by 23 members 

(B) Duodenal Enzjancs; 

Trypsin by 27 members 
Lipase by 20 members 
Amylase by 23 members 

(C) Blood ,\mylase: by 1 member. 

The reasons gkcn hy 37 members of the Association for not performing 
Enzyme tests in the secretions of the gastro-inlcslinal tract: 

(A) Mctliod.s available at the present time do not yield sufficient 

critical data. 

(B) Intricate, time-consuming nature of tests. 

(C) Special equipment required . 

(D) Variability of the results. 

(E) Slight absolute diagnostic significance. 

(F) Lock of substitution therapy when there is an absence or altera- 

tion in the character or quantity of these enzymes. 

Forty-six members of the Association arc performing Enzyme tests in the 
gastric and duodenal contents; their returns are analyzed as folloirs: 


Gastoic Enzy.mes — Pepsin 

An analysis of the reports of 23 members testing the gastric contents 
for the prc.scnee of Pepsin, (Fignires indicate the numlier of members 
reporting on each item). 


Diseases Used in: 

.\cliylia Gnstrica 9 

Ilypochlorliydria 3 

Aclilorbvdria 7 

Peptic lllcex 4 

Blood Dyscrasias i 

Gastritis. 1 

Carcinoma of Stomach. ..... 2 

Sprue 1 


Methoels Used. 

Metl’s Tubes 9 

Egg Protein Blood Fibrin, . 1 

Cowgill & Gillman 6 

Agar Tubes 1 

Anson & Mirskv I 

Fresh Milk....* 1 

Incubated Egg White Cubes. 1 
Biuret 1 


•Presented at the .Vrlnual .Meeting of llic American Gnstro-Entcrological 
, Association, May 1, 1934, Atlantic City, New Jersey. 
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Value: 

petcrmiiiing factor in Achylia. 4 Ciniosity and no opinion ... 3 

Absence in Blood Dyscrasias. 2 Prognostic 2 

Unable to evaluate 2 Ulcer 1 

Slight value 3 


■ Rennin 

An analysis of the reports of 14 members testing the gastric contents 
for the presence of rennin. (Figures indicate the number of members 
reporting on each item). 


Diseases Used in: 


ITypochlorbydria 1 

Achlorhydria 3 

Achylia Gnstrica f) 

Blood Dyscrasias 2 

Gastritis 1 

Carcinoma 1 

Doubtful Cases 1 


Methods Used: 


Ricgel 10 

Agar Tubes 1 

No method designated 3 


Achylia Gastrica 6 

Control of Diet 1 


Prognostic 2 

Only slight value , .4 


An Analysis and Discussion of tiie Methods and 
Inteupeetation of the Values in the Detehmination 
OF THE Gastric Enzymes 

It is evidimt that it will be impractical to review all of the methods 
which have been reported m the literature or even all which arc now 
being employed by the members of the As.sociation for the assay of the 
enzymes found m the gastric and duodenal contents, so we shall only 
review some of the methods used for the major enzymes found in the 
gastnc and duodenal contents. 

Pepsin 

Little dilTercnce exists between the numerous qualitative methods 
for cstimaUng the presence of pep.sin. The digestion of washed fibrin 
or (urmm-fibrin (Gnitzner) is a widely used classroom experiment. 

Metl Method: Tlie .Melt method (Hawk, 10th Ed., p. 299) is roughly 
quanlilntiye. It cannot be used for accurate quantitative comparative 
xvorp but IS simple and easy to perform. It has been given up by many 
academic workers. ’ ■ 

„7!‘«pil^'n’sn-Cowgill method: The photographic film method U 
Bwl. Chem., 88:74.3, 1930). Tlie Gillram-Cowgfll method S quiie 
accurate quantitative comparisons, hut considerable care and exncri- 
populm" trustworthy results. Tlus method is bechming 

Other more accurate methods: The viscosity method, the method of 
determining the non-pfotem nitrogen produced, and the method of 

lAMi® No'-f'rup U. Gen. Physiol., 

io.-ll, 19.32-33) as yielding the most accurate, convenient and signifi- 
• File voscosity method when gelatin is used as a substrate 

gives reproducible residts, but the significance of this physical change 
may be questioned. The. determination of the non-protein nitrogfn 
formed requires co^idcrable Hrne and labor and the results “cannot be 
directly interpreted m terms of chemical changers.’’ The fomiol titra- 
tion yaelds resu t.s of chemical significance, but it must be carried out 
willi care to obtain reasonably accurate results 
,„7i‘’i>*^"^<>plobin method of Anson and Mirsky: (J.Gen Phvsinl Ifi-qo 
1932-.33). After considerable experience witli mibieroiis pep^n methods’ 
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one of us (A. C. I.) has adopted llie method of Anson and Mirshy which' 
wns_ developed in Northhip’s laboratory. This method gives repro- 
ducible re.sults with dificrent batches of hemoglobin which arc quite 
easily prepared and keep well in tlie. icebox for several montlis. The 
reagents are easily prepared , and the test may be rapidly and readily 
performed. This method has the appearance of becoming a standard 
method, but further trial with it is necessary’. 

Rennin ■ 

_ Although tile biochcrnical evidence is quite definitely in favor of the 
view that rennin is not identical with pepsin, clinical investigation has 
noi demonslrated that a dijfcrenlidl study of pepsin and rennin in the gastric 
. contents is of diagnostic or prognostic ratue. 

, The older commonly employed methods of Leo and Ricgel arc, of 
course, qualitative. ' 

As quantitative methods, the methods of Fuld {Biochem. Zcitschr., 
4:54, 1907) or of Alichaclis and Rothslcin (Hawk, lOtli, Ed., p. 279) are 
satisfactorj'. For academic studies, or clinical investigation, it is pref- 
erable to use dried milk powder, or the casein-calcium chloride-phos- 
phate mixture of Holtcr, (hiocliem. 255:160, 1932; also Ander- 

sen, Biochem. Zcitschr., 261-262:99, 1933) as a substrate because the 
constancy of the substrate is insured (see Waksman and Davison, 
Enzymcs,_ 1926, p. 198). The viscosity method of Luers and Diem 
(Alitch iBirtschafte, Forsch., 2:403, 1925) is probably the most accurate 
and significant method available at present 

To obtain reliable and worthy results, it is not believed to be neces- 
sary' to employ the viscometric method. 

Summarizing, it may be said that very accurate, clearcut and easily 
performed pepsin and rennin inethods arc available. 

Clinicdvl Opinion of Determin-atjon of Gastric Enzymes 

• It is, evident that the principal reason for doing the tests for the 
presence of pepsin and rennin m the gastric contents is to detennine 
whether achyha gastrica exists, 

lYhen anacidity is found by ordinary gastric analysis at least a 
, cpialitativo e.xamination for pepsin or rennm should be made, as not 
infrequently traces of enzymatic activity will persist in the absence of 
free acid, ’ 

A diagnosis of true achylia gastrica is not justified unless both gastric 
cn^Tnes and free acid are'absent after histamine injection. 

Even from our returns it is evident that when 13 out of 22 members 
are unable to evaluate this 'finding, there is need for a serious considera- 
tion of this part of the enzyme study. 

However, it is possible that clinical investigation may reveal in the 
futiue that a study of pepsin concentration may be of prognostic vidue, 
(recent work of Alvarez and Van Zunt). Obviously in clinical investiga- 
tion, one of the best quantitative metliods availaCle at the time should 
be employed. ' " ■ 


Diseases Used in: 
Diabetes 

1 

Methods: 

Lueders, el at. . . . 

Inanition. 

2 

Agar Tubes 

AA^blgemulh 

Pancreatic Disease 

16 

Biliarv Tract Disease 

I 

Not mentioned 

Visconielric 

Obstruction Pancreatic Duels 

1 

Diarrlioea 

3 

Bossier 

Jaundice. .' 

1 

Ellrann 

Pancreatic Tumors 

1 

Blood Amvlase 

No answer 

O 

Aletabolic ; . 

1 


Sprue. 

Doubtful Gastro-Inteslinnl 

o 


' Cases 

2 


Achvlia 

1 


Arlhrilis. , . . 

1 


Acblorhvdria 

1 


Stcatorrlioea 

1 



Value: 

Useful, e.vcepl in Diabetes . . . 

1 

Not mentioned 

Pancreatic Disease, acute 

O 

Link in chain of evidence. . . . 

Pancro-billinrv duct obsiruc- 


Doubtful 

tion. 

4 

Curiosity 

To explain symptomatology. 

1 

Substitution therapy 

blight, value 

1 

Committee to continue work. 


Lipase 

An analysis of the reports of 20 members testing the duodenal con- 
tents for the presence of lipase. (Figures indicate the number of mem- 
bers reporting on cadi item). 


Diseases Used in; 

Diabetes 1 

Inanition 2 

Pancreatic Disease. . . . _. 10 

Pancro-Biliary Tract Disease. 4 
Pancro-Biliary Duct Obstruc- 
tion 1 

Diarrhoea 4 

Jaundice '1 

Not mentioned 2 

Colon 2 

Cerebro Spinal Syphilis 1 

Sprue 2 

Doubtful G. I. Cases 1 

Achylia 1 

Arthritis 1 

Pulmonary and Intestinal Tu- 
berculosis 1 

Gastro-Intostinal Malignancy 1 
A'letabolic 1 

Value: 


.\Iclhod: 

Lueders 1 

Agar Tube.s 3 

Not stated 3 

Bona I 

Myers and Fine 3 

Cherry and Crandell ... 3 

Reynolds 1 

McClure 1 

Hollander 1 

IMilk and Litinu.s .Agar, ... 1 


Duodenal Enzymes — ^Trypsin 

An analysis of tlie reports of 27 members testing the duodenal con- 
tents for tlie presence of trv'psin, (Figures indicate the number of mem- 
bers reporting on each item). 


Diseases Used in: 


Methods Used: 


Diabetes 1 

Inanition .' 2 

Pancreatic Disease 21 

Biliary Tract Affections 5 

Duct Obstruction^ 1 

Diarrhoea ; 4 

Jaundice 1 

Carcinoma Head of Pan 1 

Metabolic Diseases 1 

Colon Affections 

Cerebro Spinal Syphilis 1 

Sprue 2 

Acliylia. . ; 1 

Gastro-Intestinal Malignancy. 1 


Lneders 

Agar Tubes. . . . 
Willslader, el at 
Not specified. . . 

Gross 

Egg Albumin . . 
iVIcClure, el at. 
Mett’s Tubes, . 

Spencer 

Casein 

Burrill 

Hollander 


Value: 


1 

6 

3 

4 
2 
1 
3 
1 
1 
3 
1 
1 


Useful Procedure 1 

Pancreatic Disdisc 2 

Patency of Ducts .• • • • 1 

Carcinoma, Head of Pancreas. 2 

Gall-stones I 1 

To explain symptomatology.. 1 

Slight value, • . . . . 7 

Not slated 2 

Sprue : ,3 


Link in chain of evidence 1 

Distinction functional and or- 
ganic disturbances of Pan- 
creas 1 

Curiosity..... 2 

Pancreatic Duct obstruction, 1 
Committee to continue work.. 1 ■ 

Indefinite ; 2 

Substitution tlierapyi .'. 1 


. . Amylise 

An analysis of the reports of 23 members testing, the duodenal con- 
tents for tlie presence of amylase. (Figures indicate the number of 
members reporting on each item). - , , ; 


Useful I 

Should help 4 

Demonstrates patency of ducts 
and pancreatic function .... 1 
Carcinoma Head of the Pan- 
creas vs. Gall Stones 1 

Significant in Pancreas and 

Bilinrj- Tract Disease , 1 

Very slight 1 

Not staled 1 


Carcinoma Head of Pancreas I 


Sprue 1 

I\o value 1 

Curiosity 2 

Pancreatic Obstruction 1 

Not a dolcrinining factor . 1 

Substitution liicrapy 1 

New methods 1 

Link in chain of ev idence . 1 


iAn An.vlysis and Discussion of the iVIethods and 
Interpretation of the V.alues in the Determination 
OF THE Duodenal Enzymes 


From tlie viewpoint of clinical investigation much is yet to be learned 
from a study of duodenal contents. This field, opened by Einhorn, has 
not been sufficiently explored to warrant the position that sonic clini- 
cians have taken, namely, that nothing of diagnostic or prognostic value 
is to be obtained from an enzymic study of duodenal drainage. Further, 
it is believed that a number* of problems in the field of tlie abnorni.'il 
physiology of duodenal contents remains to be_ elucidated. However, it 
is a diliiciilt and very tedious field of investigation and one in which it is 
not easy to predicl'the practical value of the end results. 


Lipase 

The cthvt butyrate method: (Myers and Fine; Todd and Sanford, 1931, 
Ed., p. 422). The ethyl butyrate method is an esterase mctliod and 
not a true “lipase” method, although it has been used for a long time 
bv biochemists and physiologists as well ns clinicians as a “lipase” 
method. The emulsified oil methods cited below give true “lipase” or 
steapsin values, ■ _ . , . 

The Einhorn agar-olive oil emulsion tube. This method is roughly; 
quantitative (ilfcd. Rcc;, 87:968, 1933.) , , , 

Emulsified cottonseed oil. (McClure, Reynolds and Welmore, Arcft. 
Int. Afed., 27:706, 1921). This is a very' good method and easy to per- 

^^^Emulsified olive oil. (Crandall, Am. J. Physiol, 100:266, 1()32)., 
This method is similar to tliat of McClure. The emulsion may be made 
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!iy linml with (turn sicac;.'i. Inil iiiachine-madc emulsions arc superior. 
Such an emulsion mav les obtained from the Abfiott I.abomtorhis.^^irhG 
enmision should not lie u=ed when tlicrc is evidence of “cracking’ . It- 
will froniiently stand up for several months in the ice-lrox. 

Wilblalter, el at method. (Hawk, lO'th Ed., p. 317). This mctliod also 
employ.s an oil emulsion. It is occurale and easy to perform but more 
materials arc required. 

[jiedees^ fiergheim and ftehfltss. (Am. J, Afcd. oCt.. looioao, 19—3), 
This melhotl employ.s- a hand-made olive oil emulsion without buffer. 
1’he.Mr aulliors claim that a buffer is not necessary for consistent results. 
Otbenrisc it is free from objection. 

Thus, we have at hand lipase methods for duodena] contents which 
are quite arciinite and easy to perform. 


Amylase 

The WohlgemtUh method, whirh has been used so extensively, is only 
a rough quantitative methoti when applied to duodenal contents. unicss 
used by a rareful chemist and then only after some experience with tlie 
method. ... 

The. Binhorn elare.h agar tahe method is only roughly quantiUitiye. 
The .\fcCtiire, cl at method is a good comparative method, but in- 
volves the determination of the reducing sugar formed by the Folin-Wu 
method. This method could lie rendered easier by titrating with Bene- 
dict's reagent, which is probably us accurate in view of tlic quantity of 
nilueing .sugar present. 

The Larders, et at method (Am . ./. Med. Set., 166:535, 1923) determines 
llie reducing stigm- by titrating with Benedict’s reagent, which is much 
simpler and us ucctirate in view of the quantity of reducing sugar pres- 
ent. The theoretical objection to Uiis method is that a buffer is not 
use<l which they claim is unnecessary. 

The Willslaller, cl at mclhod determines tlie reducing sugar formed by 
hypoioditc titration. 

Either of the last three methods yield good compiunlive quantitative 
results. All are open to the theorclicat objection tliat, since m.altase is 
present in duodenal secretion, the reducing sugar present may be both 
maltose and glucose, and hence the test is a measure of both amylopsin 
and malta.se. This introduces an error into the calailation since the 
reducing properties of malto.sc and glutxise are different. 

The Ti.sco.'niy method of Davison (Johns Hopkins Med. Butt,, 37:201, 
■192-'), J. Biol' Chem., 60:75, 1926) is probably the best method in the 
hands of a carefid and experienced observer, but requinxs special 
apparatus. 

Trypsin 

The Melt tube method has been employed but is a rough quantitative 
method, sodium carbonate solution being used instead of HCl. 

The Binhorn hemoglobin - agar tube method is a rough qunnlilalivc 
mclhod. 

The Fatd-Gross method (Hawk, lOtli Ed., p. 313) is a simple i.nd 
fairly naturate quantitative method. 

The following methods arc more accurate: 

The Witlslalter titration mclhod {Hawk, 10th ed., p. 314) is a relatively 
simple method, which in the hands of one of us (A.C.l.) has yielded 
g(»od results. In the case of duodenal contents, tlie reading of the ’’N’’ 
point requires c.xperienco with the method. This method, of course, is 
based on sound principles. 

The Larders, et at method (Am. J, Med. Sci., 166:535, 1923) utilizes 
the principle of formol titration. The principle of a buffer and optimum 
pH IS disre^rded. The principle of ‘‘formol titration,” however, is a 
•standard principle. 

The MeClare, el at method (Arch. Ini. Med., 27:706, 1921) is accurate 
and .sound in jirinciple, but it involves the performance of a micro- 
Kjcldahl 'Test. 

The visromelric method of Norlhrup (J. Gen. Physiol., 5:353, 1923) 
is a very good method, buj. requires spcdal apparatus anti careful 
technique like all viscometric methods. 

.\tlention should be directed to the method of Anson and Mirsky 
(J. Gen. Physiol., 17:151, 1933) in which trypsin is determined by its 
action on denatured hemoglobin. This method has not been adapted 
to duoilenal contents, hut when adapted, it may possibly result in the 
most accurate and rapid method yet devised. 

Three “system.s” of analysb for the major enzymes in duodenal 
contents have lieen proposed, namely, tlie Binhorn, McClure, and 
'Laeders, the ntimcs of collaliorntors and the Original proposers of tlie 
principles utilized being omitted. The Einliom “system” is obviously 
roughly quanlilativc; the Lueders is more accurate, relatively simple, 
hut may be objectcxl to on theoretical grounds; the McClure is still 
more accurate, theoretically, but is more complicated and not cnlirdy 
free of tjicoreticnl objet;tion. 

In this ainnectipn a practical question which logically arises is: Is 
there a suHicient difference in the. methods employed in these “systems” 
of analysis to conclude that one is better tlian the other, in x-iew of the 
normal variations due to dilution and other uncontrollable factors that 
cnliw lo make the duodenal contents a veiy tximplex fluidP 'This is a 
question which we Mievc cannot categorically be answer^ with tlie 
evidence at hand, 'flic only way in which tliis question can be ans- 
Weri-d is to , actually txjinpprc these methods, using nonnal duodenal 
contents, and tlius ascert-ain if tlie diffcrehces are of practical signifi- 
ranee. {According to our knowledge, such work is not reported in tlie - 
literature.) 

Clinical Opinion .- 

One ouLhnnding delinitc ctinclusion cair be drawn -from our rctum.s; 


the absence of pancreatic enzymes in tlie duodenal contents reveal ... 
an obstructive lesion. Tliis is of great imjiortance. . . • 

The diminution of pancreatic enz>-mes has been reported by careful ^y 
observers in spnie. . > . , - 

'Tlio situation in reference to other conditions warrants the most care-;' 
fill review- and co-operative elTorls to establish their value as a diagnostic 
procedure and an indication for substitution therapy. 

General Conclusion? ' -lyV 

1. The Committee de.sire.s to apologize to the Association for its ' 
inability to present actual comparative data on the various methods for f , 
determination of enzyme concentration; it cannot refrain from pointing, : , 
out that any person’or committee which passes judgment on matters ,, 
that will be moot for some lime to come invites criticism. 

2. It is obvious tlial this survey denotes the existence of unsolved j 
> technical dilTicultics in pancreatic and gastric enzyme analysis, other- 
wise there would he more unanimity of opinion favoring one system of 
tests. There is insuITicicnt proof at the present time Uiat we have a ■ 
system of tests which is suflicienUy accurate and simple to be routinely .' 
adopted for clinical purposes. 

3. One of the striking results of the analysis of the questionnaire is ' 
that there is a comparatively small number of men in this country who 
mention the use of blood and urine ferments in tests for the presence in - 
the blood and urine of altered values in suspected cases of acute pan- 
creatic disease and pancreatic obstruction. These methods apparently 
are much more universally used in Europe. 

4. Another practical question is: Docs one obtain belter information 
concerning tlie normality- of intestinal digestion by studying the feces 
or by analyzing the duodenal drainage? Tliis is another question that ..' 
cannot he answered categorically w-ilh the evidence at hand. 

5. It has been suggested that tliis Committee advise the use of a . 
standardized terminology indicating enzymatic concentrations. We . 
believe that this is impossible at this lime until standiird methods are 
used, controls established and normal values arrived at. 

6. The fact that many of the members of tliis Association are not 
performing the tests should not discourage us, ns we believe that this is 
only an indication that if adequate procedures and accurate- normal 
figures were available these members would be doing the tests. ' . 

Recom.mendations 

Wc believe that a committee should be appointed to carry out the' 
suggested plan, if it meets with the approval of the Association at this 
meeting. 

(A) This Committee shall find ways and means of making a com- 
parative and co-operative study of the various enzyme tc.sts. 

(B) The preparation of a method of procedure for the co-operating 
laboratories and clinicians. 

(C) In planning for this survey, the Committee should distribute to’ 
co-operating members the following fonn: 

SUGGESTED FOBM FOB SECURING DATA: 

“It is the desire of this Committee, appointed by the American 
Gaslro-Enlerological Association for the study of enzyme activity, to 
collect a comparison of the results obtained, and the value of the various 
tests for the ferments. 

Therefore, xvill you in .n scries of 25 normal individuals do 

(1) Gastric Extractions 

(2) Duodenal Drainages and analyze them for the enzyme 

according to the method of described in 

In order to maintain comparable results w-ill you please use the fol- 
lowing method of collecting your specimens: 

and stimulate the flow of juices by the instillation (injection) of 


PImsc mail your conclusions, criticisms and suggested modifications 
of this test to: 


Chairman of the Enzyme Committee.” 


_ From an analysis of the material secured by the suggested co-opera- 
tive plan, as above mentioned, it might be possible to draw the following 
conclusions: 

(1) An acceptable method of testing for gastric and for duodenal 
enzymes. 

(2) The determination of a nomenclature. 

(3) The selection of n standard stimulant 

(4) Then to advise its use in pathological conditions, after normals 

have been arrived at. . • 

Tills, of course, does not interfere wiUi tlie performance of these 
tests on pathological Conditions at the co-operatmg member’s own de- 
sire or discretion. 
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I /n JiAT^y digestive ailments, pathogenic bacteria resident in the Idv'fer bowel act" 
either as direct causative agents or to aggravate lesions which have been ; 
* initiated by systernic or constitutional deficiencies. .. 

Clinicians, bacteriologists and pathologists unanimously agree that, so far as 
possible, the alimentary-tract content of pathogenic bacteria and their harinful v ; 
products should be reduced. , ' h 
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laboratory tests (on both man and animals) has been found to be a very potent 
preparation in reducing the number or inhibiting the growth of pathogenic organisms ; . , 
present in the lower bowel. No e^ddences of toxicity have been observed even when v 
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in Institutions as 'well as general practitiod'ers, putting Liquid Alplia-Naphcq ;;' 
Gennicide and the Jelly of Alpha-Naphco in Enteric-Coated Capsules to actual test; , ; 
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Lo%r in carbohydrates but 
rich in essential proteins of 
high biological value. High 
in minerals (Ca., P., Fe.) 

APPETIZING 

SATISFYING 

NUTRITIOUS 


• A bread-food prepared especially for carbo- 
hydrate-restricted diets and used successfully 
in diets for diabetes, arthritis and obesity. 

Patients respond gratefully to this appetiz- 
ing and nutritious food that satisfies their 
longing for good bread. 

Proteo Bread is so nutritious and satisfying 
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use your letterhead or prescription blanlt for 
free loaf, fresh frorn tlie bakery^, for- your o'wn 
examination. 


PROTEO FOODS, INC., 155 NORTH CLARK ST., CHICAGO 

Sold by dealers' every where or mailed direct to any part of the United States 


r' •*' ' '> . 




DELICIOUS TOASTED 


Per Calories 
cent (per 100 
prntiin of 

Moisture..... hrcntl) 

Proteins 21. 96. 

Carl>ohyflratc» (ovnilable)20. CO. 

Fat 6. 72. 

Minerals (nsh) 3. — 

(Ca.=:.2fy P=.36, Fe=:.003) 

Cellulose substnuces, Pcn» 
tosnns, ete. (by tlifTcr- 

6 . 

Crude Fiber. 1. ■“ 

Analysis Certified bj* 

The XV. E- Long Company Laboratories 
(A.O.A.C. Methods) 






TIIE WANDER COMPANY 
180 Mo. Michigan Arc, 

Ojicjgo, Ilf. Dept. DN. fl 

Please send me, rviiliout cKarce, a rcRuIir size packafre of 
Ovalitnc. Evidence of my profeasionil standing ts enclosed. 

Dr 

Ad<?.*ci* 

City State 

Ctm<3itn auWfibcr-i shoyld address coupons to 
A. Wandcr.Ltij .EJnwoodratt.Peierborough.Oni. 

m 


iiinuim 



.mnm. 


uiiii 


NSOMNIA 


To the long list of nervous, “insomnia- 
minded” patients must be added those who 
suffer from summer insomnia. Much of the 
nervousness which prevents sound slumber 
during this period can be traced to summer 
dehydration, digestive disturbances, 
improper nourishment. 

Instead of using habit-forming drugs, a 
tvarm, refreshing drink of delicious Oval- 
tine taken just before retiring will often act 
like a charm in lulling these patients into 
healthful, restful slumber. 

Ovaltine supplies concentrated nourish- 
ment in extremely palatable form. Adds 
important food elements to milk. Makes it 
more easily digested. 

Ovaltine should occupy an important 
place in the summer dictar>’ because it 
helps prevent summer dehydration, at the 
same time supplying increased nourish- 
ment, and increasing the appetite for other 
nourishing foods. 

Fill in the Coupon for Professional Sample 

iV/ry ml let us send you a trial supply of Ovaltine? 
tj you are a physician, dentist or nurse, you are 
entitled to a regular package. Send coupon together 
with your card, letterhead, or other indication of 
TOUT professional standing. 

OV/3LTINE 

c£77te Swiss Food ■ Drinks 

Manufactured under license in V.S,A, 
according to original Swiss formula. 
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No. A-644. Made with ground barrel and piston like a Luer hypo syringe, absolutely no back flow. Easily 
sterilized and so completely aseptic — compare these advantages with the asbestos packed syringes with 
. their many obvious disadvantages. Made of heavy glass that is resistant to breakage in sterilization, with 
a broad finger hold, cut away on two sides to prevent rolling. For sale by all good surgical supply dealers, 
•or write, giving dealer’s narrie to 


CbjyrpAW . 


25 E. 26th Street 


New York City 
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COLUMBIA UNIVERSITY IN THE CITY OF NEW YORK 

University Extension and the School oj Medicine 

li3.ten.sive Conrse In Gcastrointestinal Diseases 

Given at Mt. Sinai Hospital Monday, November 5, to Friday, November 30, 1934; 9 a. m.-5 p. m. Monday through Saturday. Fee SIOO. 

Instructors: Drs. Baclu:, Berg, Crohn, Goldfarb, Gross, Klemperer, Lewisohn, 

B. S. Oppenheimer, Sobotka and Winkclstein. 

An intensive course in Gastroenterology and Disorders o( the Liver tviil be given by the various instructors on the stafi of Tlie 
Mount Sinai Hospital in the month of November, 1934. This course is intended for praetitioners who wsh to advance their knowledge 
in the field of diseases of the stomach and intestines, of ttie liver and of the biliary ducts. It is intended to cover the recent advances in 
gastroenterology' and to offer the contemporary viewpoint on these topics. 

Tlie course wiU include gross and microscopic pathology of the diseased processes; tlie bacteriology, chemistry and technic of the 
various methods used for diagnosis; a study of the radiography of the alimentary tract; fluoroscopic and plate reading. Medical diagnosis 
and treatment, indications for surgery, operative procedures and the prognosis of diseases will be covered by didactic lectures, operative 
clinics and by clinical bedside teaching. The course will, in addition, correlate gastro-enterology wth internal medicine and discuss the 
relation of alimentary disorders and symptoms to the cardiovascular, genilo-urinary, gynecological and neuropsychiatric manifestations. 

A detailed time schedule of the course will be forwarded upon application to the Secretary for Medical Instruction, The Mount 
Sinai Hospital, New York City. . 
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Kecently the Librai’ian of an important Medical School took the trouble to investigate the rela- 
tive popularity of a number of medical Journals, all of which are devoted to speemJ fields. . . . 

This was done by clocking the time that these various journals were out in the hands of read- 
ers. . , . 

Over a period of one month it was found that THE AMERICAN JOURNAL OF DIGESTIVE 
DISEASES and NUTRITION was read foxir times as much as any other special journal in the 
LibrarJ^ ... 

This finding is of importance. 

It demonstrates that the subject of digestive disease as well as that of nutrition, is of such 
paramount importance to medical students and teachers, that a well-regulated and ethical 
JOURNAL devoted to these topics at ones proves its value. 

THE REASON for this popularity is not merely that the American Journal of Digestive Dis- 
eases and Nutrition is meeting the diversified needs of medical men, but that the field of Digestive 
diseases perhaps is the most important department of medicine. 

From a practical standpoint, who will deny that a higher percentage of patients complain of 
digestive, symptoms than do any other group? Furthermore what field contains so many ailments 
that are amenable to cure? If this is true, then. . , . SUCCESS in MEDICINE depends upon 
KEEPING MODERN in Digestive Diseases and Nutrition. 
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tive Diseases & Nutrition ispub- 
lislicd monthly. Its contents 
consist of original contributions — clini- 
cal and investigative — in the fields of 

digestive diseases and nutrition, together with editorials, book- 
reviews, ulistrocts, monographs and proceedings of societies in 
these and allied realms. 
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scribers definitely, in writing, rfequest discontinuance after 
the expiration of an annual subscription, it is assumed that 
they still desire to receive the Journal and they will be billed 
for the succeeding volume. 

Business Correspondence: All communications concerned 
with general business matters, changes of address, advertising, 
reprints, subscriptions, ct cctra, ore to be sent to the Business 
Office, addressed to Dr. Beaumont S. Cornell, 116 East Berry 
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acceptance, rejection or the publication of manuscripts, as 
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Frank Smithies, 920 North Michigan Avenue, Chicago, 
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All manuscripts must be typed, triple spaced, in black or 
blue ink and upon one side of standard manuscript sheets; 
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editing. No manuscripts will be accepted for publication 
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approval of the particular group of the Editorial Council to 
wlu'ch manuscripts invariably will be submitted. 

In manuscripts, bibliographic references should be accord- 
ing to tlie following arrangement: 

1 — ^Author's name; Title of Reference; Name of Journal 
containing reference, with year, volume and pages. It is 
advised that references for the subject matter of each page be 
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Carbon copies of contributions should be kept by authors 
so that proof-reading may lie facilitated. 

Six illustrations (or charts) per arlicle ore allowed each 
contributor without cost. Illustrations in excess of six will be 
charged at cost to the author. Illustrations should be of high • 
grade and when possible nol on glazed paper. Charts and graphs 
must be in black India ink and not larger than 14x28 inches. 
All lettering should be distinctly printed and all charts and 
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" Modern Aspects of 

; G.A S T R O - E N T E R O L O G Y 


By M. A. Arafa, JI.R.C.P., Medical Assistant, Guy’s Hospital, London, with a Foreword by Arthur F. Hurst, 
M.D., Senior Physician, Guy’s Hospital. Octavo, 392 pages, 79 illustrations, including 32 plates, 8 colored, S8.2S (1933). 

This up-to-date summary should prove a great value to all physicians and surgeons interested in gastro- 
intestinal, hepatic and pancreatic disease. 

The following review appeared in Surgery, Gynecology and Obstetrics, April, 1934: 

“From the observations and experience gathered together from many authorities upon the subject of gastro- 
enterology, Arafa presents what he considers the modem methods of investigating and treating problems involved. 

“In the first two chapters the author gives detailed methods of accurate history taking, physical examination, 
and radiolopca] technique both of a normal and a patliological stomach; also he shows the value of gastric analysis 
and die various means and methods of examining the gastric contents. The instruments used and their value in 
securing a more direct view of the stomach are discussed. 

; “Chapters HI and deal with chronic gastritis and peptic ulcer. Various methods of making a differential 
diagnosis of diese conditions are discussed in full and methods of treatment are suggested, including the general 
principles of the diet that should be correlated with the medical treatment. 

“The subject of intestinal disease is opened with a discussion of the clinical physiology of the intestinal tract 
and its relation to the stomach and its functions. The same general plan of presenting what the author considers 
the most valuable methods of diagnosis and treatment is carried out. 

“In Chapter VIII is discussed cholecystography and duodenal inlitbation. The technique and interpretation 
of the results are given special consideration. Dr. Knott has also given a discussion on the method of examining 
the contents of the duodenum. 

“Chapter IX covers a study of tlie pancreas, its clinical physiology and pathological lesions. 

“The chapter on simulation of the gastro-intestinaldiseases stresses the important fact that in order to study 
and treat diseases of the stomach and intestines intelligently one must bear in mind the manner in which diseases 
of other organs of the body reflect their symptoms on thc alimentary tract. 

“The last chapter is devoted to practical dietetics. A general discussion is given on food and the three 
principal classes of food — protein, carbohydrates, and fat. A brief general discussion is given to the dietotherapy in 
gastric and intestinal disorders. 

“The book is simply tvritten, should interest the general practitioner and, for a quick review, the student of 
gaslro-enterology.” 
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A Marked Improvement! 


By DR. JOHN RUSSELL TWISS 

This Duodenal Tube is a remarkable new tube 
with bucket and terminal swivel weight which 
easily guide the tube and bucket through the pylorus 
into the duodenum. The slightly larger tubing — 
which is also more elastic — tends to prevent looping 
in the stomach. The bucket-slots allow free flow 
of fluid. Concavity tends to prevent adherence to 
visceral walls. 
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Write us for descriplite liierature. 



ADVANTAGES 

• A minimum dinmeler terminal weight, particularly suitable for a spastic 
or constricted pylorus, 

• Small concave bucket, allowing free bile flow even in constricted areas, 

yet vrill not adhere to surrounding viscera. , _ 

• Slots large enough to permit inflow of free fluid without allowing the 
entrance of solid matter of a size likely to obslnict the tube. 

• Larger and more resilient tubing prevents looping or' kinking. 

• Tip acts as leader in drawing bucket into duodenum; also serves as an 
“anchor” in keeping it there. . 

• S'ndvel joint between tenninal weight and bucket, prevents, as far as 

■ possible, the effect of torsion on tip and consequent looping 

of tube in stomach. 
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SECTION 1— Clinical Medicine: Diseases of Digestion 


COMMENSAL AND PARASITIC ENTAMEBA 
HISTOLYTICA INFESTATION 

PARASITOGENESIS OF ENTAMEBA HISTOLYTICA 

By 

LLOYD ARNOLD, M.D.* 

CHICAGO, n,UNOIS 


T he epidemic of amebic dysentery in Chicago dur- 
ing 1933-34 has emphasized the importance of 
this disease in the north temperate zone. Although it 
has long been known that this disease was not re- 
. stricted to the tropical and semi-tropical regions, it 
still was not regarded as a common ailment in the 
cooler climatic regions. 

Several workers in this laboratory have been inter- 
ested in the bacterial flora of the gastro-intestinal tract 
and the environmental factors that influenced this bac- 
tei'ial population both qualitatively and quantitatively. 
The adaptation of the host of enteric bacterial flora 
■ may throw some light on a similar mechanism regai’d- 
ing parasitic infestation. The contributions to the sub- 
. ject of the gastric and enteric bacterial flora made by 
workers in this labox’atory have been reviewed (Arnold 
(1) and (2)). The epithelium lining of the gastro- 
intestinal tract is as much a body surface covering 
as is the skin. The contents of this tract are outside 
of the body and the bacterial flora residing on this body 
surface varies from a sparsely populated gastric and 
duodenal to a densely populated caecal and colon flora. 
The lumen of this tube is continuous, hence some bio- 
logical controlling factor must play a role in the dis- 
tribution of this endogenous bacterial flora. 

There 'is a relationship hetween the add-base bal- 
ance and the bacterial flora of the gastro-intestinal 
tract. Figure 1 illustrates this in the normal, post- 
digestive tract. The hydrogen-ion concentration of 
the material within the lumen of the various segments 
of the intestinal tract is not of itself the determining 
factor in the regulation of the endogenous flora, but 
indicates a normal secretory and a properly adjusted 
physiological digestive apparatus. The mucosa of the 
stomach, duodenum and jejunum possess the power 
of regulating the bacterial population residing on its 
sux-face so long, as these levels of the tract are normal. 
The bacterial flora and the acid-base equilibrium of the 
contents of the upper half of the gastro-intestinal tract 
are as good ci'iteria as are basal metabolism, blood 
counts, blood chemistry and other demonstrable means 
of _ establishing a normal individual. The contents of 
this part of the' digestive tract changes with age (Ar- 
nold (2) and (3)). 


tribution of bacterial flora in such a way that the 
lower intestinal type ascend upwards in the lumen of 
the ti-act. The extension cephalad depends upon the 
degree or extent of the maladjustment. In instances 
of water-borne diai'rhea, “food-poisoning,” or inges- 
tion of other similar irritants, the coli-aerogenes flora 
may even extend into the gastric lumen. The acid- 
base equilibrium is changed toward a neutral reaction 
and ingested bacteria survive and pass through the 
tract in a viable state. The splanchnic body surface 
loses its power to control the bacterial life residing in 
contact with it when the functional status is disturbed 
to this extent. 

The relative distribution of the bacterial flora within 
the lumen of the gastro-intestinal tract under varying 
abnormal states of this .tract is sho^vn schematically 
in Figure 2. The normal illustrates a free acid within 
the gastric lumen, slightly acid reaction in the upper 
pai’t of the small intestine. This coi'responds to the 
more detailed scheme represented in Figure 1. The 
hypo-functioning state in the middle sketch of Figure 
2 illustrates a lack of gastric response to the normal 
stimulus of a meal. An acid deficit is present in the 
stomach and this is always accompanied by an ascen- 
sion of the fecal flora upwards. This degree or extent 
of this cephalad extension varies in the same individual 
and even more so in different individuals. The bacte- 
I’ial flora within the lumen of the small intestinal tract 
is not fixed, but moves up and down, depending uuon 
the functional status of the tract as a whole. The 
last drawing in Figure 2 illusti-ates the achlorhydric 
reaction accompanying an acute intestinal upset. The 
irritating substance or substances may be in polluted 
water (Aimold and Hull (4)), in protein foods due to 
by-products of bacterial grovHh (Arnold and Singer 
(5) ; Arnold and Hull (6)) or some extra-splanchnic 
systemic febi’ile reaction (Arnold (1)). This sche- 
matically represents a gastro-intestinal tract that has 
lost the power of controlling the bacterial life within 
its lumen. Bacteria fed by mouth appear in heavy 
concentrations in the feces ; there is little difference in 
this tract between the bacterial flora of the stomach, 
duodenum and colon (Arnold (1)). 

There have been numerous reviews of the literature 


A, deci'ease in the physiological function of the 
gastro-intestinal apparatus, due to alteration in nutri- 
tional or meteorological environment changes the dis- 

‘Department of Bacteriology aiiU Preventive Medicine, Unlvcrsits- ot Illi- 
nois, College of Medicine nnd Re,sc.arch Laboratories of the State- 
Department of Tublie Health, Chicago. 

Submitted, July 19,- 1934. 


on amebiasis. Salmonsen (7) has recently compiled a 
complete list of these publications. A few recent pub- 
lications are worthy of special mention in connection 
with our conception of the epidemiologj^ of cei'tain 
enteric infections, including clinical amebiasis. 

Most authorities emphasize the impoi-tance of the 
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equilibrium between host and parasite in discussmg 
clinical, subclinical and carrier states of amebiasis. 
But .some do not recognize, the existence ^ 
state. Craig (8) thinks “it is veiy doubtful if the teim 
‘carrier’ .should be used at all v.-ith reference to mtec- 
tion v.’ith this parasite (Entameba histolytica) 
we mean an individual in whom the organism is living 
as a commensal without the production of lesmns or 
svmptoms due to its presence.” D^iell and 0 Connor 
(9). Acton and Knowles (10), and Boyers, Kofoid and 
Swezev (11) hold views similar to those of Craig. 
James' (12) “believes that, normally, the parasites 


have exacerbations of clinical amebiasis. He consid- 
ers this a “commensal equilibriuin between imrasite 
and host and not an immunity. .He discusses further- 
the influence of hot weather on the increased incidence ' 
of clinical amebiasis and considers : 


1) Change in the lumen of the colon which alters 
the food supply for amebae. 

2) Increased peristalsis. , 

3) Change in mucosa of colon leading to an alter- 
ing of the secretions and weakening epithelial / 
defense. 



(E. histolyticx) live in the lumen of the upper portion 
of the large gut and that tissue invasion is the part of 
the few, not of the many.” Kessel (13) thinks the 
amebae can live in the lumen of the intestine merely 
as commensals and invade the tissues vvhen the bal- 
ance between host and parasite has been disturbed. 

Brug (14) discusses the increase in amebiasis in 
the summer months in temperate and semi-tropical 
climates and regards this a change in host and not in 
the parasite. 

Snijders (1,5) and (16) calls attention to cases of 
amebiasis returning to Holland from -the tropics and 
without treatment the sj-mptoms subside, but they 
remain cyst carriers. During hot weather these cases 


Dobell (17) infected monkeys with Entameba histo- 
lytica Jiommis by feeding cysts. None of these ani- 
mals (three in number) had dysenteric symptoms and 
no lesions were observed at any time, although large 
numbers of cysts were passed in feces for several . 
months. The parasites were isolated and cultured 
several times from the feces and were found to be' 
identical with the strains fed. E. histolytica can live 
within the lumen of the intestinal tract of the monkey 
(ilf. sinievs and M. rhesus) without invading tissue. 
Faust (18) discusses several types of Entameba his- 
tolytica infestation. A relatively small percentage of . 
cases are acute amebic colitis, a much higher percentr 
age are chronic cases, with obscure intestinal sjunp- 
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toTiiR AvhSch nre relieved by nwebicidal drugs. The larg- 
est. number consist of individuals Avithout demonstrable 
clinical symptoms, but wlio pass encysted 'foi*ms. Faust 
considered there are minute. le.sions in the large bowel 
being produced by the .nmoljae with tissue-repair tak- 
ing place equally rapidly. Fan.st makes an cxccpiion 
of ho.Tviiy infested individuals in a population with a 
high incidence of infestation and considers the great 
majority of these individuals have .established a cotn- 


transmission experiments -sverc performed. Simic fed 
four persons cultuve.s from these infected cats wdth 
negative results. Ho also fed .six persons with the 
original strains, as well as injections into rectum, but 
no dysentery developed. 

Reichenow (20) regards the minute microscopic 
ulceration.s in the mucosa of the colon found at autopsy 
to he rather common and are in the majority of 
instancc.s due to agonal and post-mortem changes. He 
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Flruro 2. 


fSj'.'iet) corrc^.jnmilK to ji coiopoMU. of tbc Uvo yhowa 
in Figtirf 1. 

fl;ij>'ichlr>;hydriri sircicli ropri-srntr. « ttypofunctioninr gnstro- 
inl<*tinni with (limiiu!>hr-fl Jicidily and boginnina 

nrci'n;'ii.in of fcc.nl flora. 

Aryj'rl-djdnn s.l;o?c>i n gastro-inloslin.al tract during 

firnU' lip'ct with diarrlu’n. auch :».s udlnws wator-lKirnn oiiloritis. 
•'food-jioi.Kming*’. intoxic.'Uion and luircnlcnii infection;*. 


plele eqfiilibrisim tvilli the host tis.stie and in some 
easel possibly not a tissue parasite at all, hut, like this 
organi.'-m iti cerlairi species of monkcy.s, is a commeii- 
.'■ai. feeding only on starch, bacteria and mucous sccro- 
. tson.H of the largo bowel, Simic (19) ha.s reported 
that of the Shu'-ic population of Macedonia are 
carrier.^ of encysted Kntamtha hintolytica, but only 
sporadic cases of amebiasis occur in the .same popula- 
tion. He fed 12 strains .of amciia isolated from feces 
of carrienr- to >12 cats to tc.st viruiency. Two animal.^-- 
%vcre infected and dO Avere negative. Materia! from 
the two infected eat, s failed to infect other cats when 


quole.s Hanimer.'.iclnnidt as having found E. hislohjtica 
in -such superficial le.sions. A symptomles.s carrier was 
.studieil by Reichenow and his .students. An average 
of IM million cy.sts were iias.sed in feces per day for a 
■period of five weeks, the lai'gc.st number eliminMed 
witliin one. day wa.s 153 millions. Reichenow' thinks 
a heavy amebic inf(!Station was nece.ssary to produce 
.so many cysts. If the.se nmebag were tissue-growdng 
forms, some symptoms of dyaenlevy shovdd have been 
pre.senl. KeicJionow contends most E. hintolylicie are 
iiannless. He considcr.s tissuo-growdng strains derived 
from clinical case.s are more likely to invade ti.ssuo and 


3.",.] 


Am 


i:uK.'AN JoruNAi. OF Digkstive Diseases axu A'uTiirriox 


arc hence more virulent. The colon mucosa can be so 
chanpecl as a result of hot weather and faultj diet that 

the lumen-livinir E. liistolyhcm p*®4st 

invaders, and symptoms would then follow. The Aast 
majority of the 5' ; of the population, who carry h,. ins- 
tobjficQ cvsts, are carrying lumen-living amebae, ac- 
cording to Reichenow, This author also questions 
whether the indefinite dige.stive disturbances, diar- 
rhea and constipation, loss of appetite, abdoim- 

nal pains after meals; or in the absence of these intes- 
tinal symptoms, neuritis and various neurasthenic 
.symptoms are really due to amebae. These same symp- 
toms have many times been attributed to other P^tu- 
.sites than the ameba. Reichenow (21) brings up the 
question as to whether these same sjmptorns encoun- 
tered in patients without intestinal parasites would 
not be relieved by the same medication. 

Brand (22) counted the cysts of Entameba histo- 
hitica passed daily by a healthy carrier. The number 
was so large that Brand could not conceive of them 
coming from tissue lesions without causing some symp- 
toms. Tliese C 3 '.«ts disajipeared within three daj's 
under “Yatrin” treatment. Brand considered the 
enormou.s number of cysts and the prompt re.sponse to 
treatment pointed toward a commensual intra-intesti- 
nal infestation. 


Hegner (23) proposes the term “lumen amebae” for 
the type wliich lives in the lumen of the intestine. He 
found no ei’idence in his monkey amebiasis material 
to support the assumption that ameba and cysts in the 
fece-s are olFsprings of the tissue-growing amebae. 
Amebae are not found passing out of the ulcers in the 
e.vudate. but remained at the base and sides of the 
ulcer.s. He did not consider it possible for the enor- 
raou.s number of amebae in the lumen to originate from 
ihe comparatively few tissue-dwelling amebae. “Fur- 
tiiermore, in carriers ivhere, as most protozoologists 
bolie' o, there is no tissue invasion, at least on a large 
scale, the amebae in the lumen could not be the off- 
.spring of amebae in the tissues. The conclusion is 
that multiplication occurs primarily in the lumen and 
that only a relatively few lumen-amebae succeed in 
invading the tissue.” 


Melenej’, Bishop and Leathers (24) found 11.5 per 
cent of the rural population of Tennessee (20,237 indi- 
viduals examined) v,’ere carriers of E. histolytica. The 
highest incidence (22.8%) -was reported from certain 
isolated hilly regions. Very little evidence could be 
found of the occurrence of clinical symptoms due to 
E. histolytica infestation. 

_ In a general review of dysentery and its geographical 
distribution contained in the League of Nations Report 
(25), the following is quoted from the summarj^: “The 
questions as to why amebiasis so frequently causes 
intestinal and hepatic troubles in the tropics and, on 
the contrary, remains mostly latent or at least unob- 
ti-usive in its effects in the temperate zone, are the 
most interesting problems awaiting solution at the 
present as regards the epidemiology of dysentery.” 
“The elucidation of the problem seems to depend *on 
the detennination of the efficient causes of dysentery 
araong.st amebae carriers, both in temperate and warm 
region.? ; i. c., the causes of the ameba’s change from a 
sap-ophjTic to a parasitic mode of life, or more prob- 
ably of the cessation of tolerance on the part of the 
human ho.st.” 

_ Acton (26) divides Entavteha histolytica carriers 
into three types ; 

1) Coyrozoic carriers— -Vnose having no lesions 
and no sjTnptoms. 


2) Pathogenic ca 7 'riers — those having small le- 
sions and slight symptoms. 

3) Mixed carriers — ^those having both amebae 
and bacillary dysentery organisms in stool. 

Acton mentions two coprozoic carriers, studied by him, 
Avith enormous number of cysts in stool. Death was 
due to pneumonia and autopsy showed no lesions in the 
intestinal tract. 

Faust (27) estimates that five percent of the popu- 
lation in this country living under good sanitary com 
ditions are carriers of Entameba histohjtica. He esti- 
mates the increase in this percentage may go up to as 
high as 40 percent of any given population living in 
unsanitated areas. Reichenoiv (20) claims about the 
same average infestation of the population of Ger- 
many. Craig (8) reviews 21 , ISO E7ita7neba histohjtica 
examinations in this counti-y and shows 11.5% of them 
were positive for this parasite. 

Nedzel (28) ivorking in this laboratory has made 
some temperature measurements upon the mucosa of 
the various body surfaces, using a thermophile elec- 
trode and a sensitive galvanometer. The experiments 
were made to determine if there are changes in tem- 
perature of the mucosa of the i-espiratory tract and 
the digestive tract accompanjnng or following changes 
in the temperature of the skin. Dogs were used for 
our experiments; nembutal anesthetic was adminis- 
tered. The detailed description of the technical pro- 
cedure and appai'atus ivill be found elsewhere (28). 
It was found that when the skin of the animal ivas 
cooled, this was done by appljdng an ice cap to a dis- 
tant skin area, away from the field of observation, the 
temperature of the respiratory tract (trachea, bron- 
chi! and bronchioles) dropped and the temperature of 
the gastro-intestinal tract ivas- elevated. When the 
skin of the animal is heated by the application of hot 
packs, the temperature of the respiratory tract in- 
creases and that of the digestive tract decreases. The 
results of these studies ivere consistent; there Avere 
Amriations in the ability of each animal to adjust and 
correlate the temperature of his body surfaces. All 
folloAved the same general pattern of reaction. The 
temperature of the respiratory tract folloAvs that of 
the skin Avhen the skin temperature is suddenly 
changed, but this does not last more than a fcAv min- 
utes and then capillary dilation in the mucosa of the 
respiratory tract takes place and the temperature rises 
to the control level. The same is true for the gastro- 
intestinal tract. The skin in the dog differs consider- 
ably from that of man. The skin of man possesses 
ecerine SAveat glands and a specialized capillary cir- 
culatory system, neither of Avhich is present in the 
dog. Man uses his skin as a major organ of heat regu- 
lation, he uses it as an insulator in Avinter and a re- 
frigerator in summer. The pelt-bearing animals can 
only insulate themselves Avith their skin organ. One 
Avould expect much greater variations in the capillary 
controlling mechanism of the skin and gastro-intesti- 
nal tract of man than Ave recorded for dogs. 

The peripheral system (skin, skeletal muscles, re- 
spiratory and urinary apparatuses) and the splanchnic 
system (liver and gastro-intestinal tract) have in gen- 
eral an opposing capillary controlling mechanism. The 
autonomic or vegetative regulatoiy machinery keeps 
those two big vascular beds so adjusted that when 
there is vaso-dilatation in one, a vaso-constriction 
occurs in the other. The ability to maintain a physio- 
logical equilibrium between these tAVo systems ik very 
important for the health of the individual. Warm 
weather causes an increase in the skin function and 
is accompanied by a corresponding decrease in the 
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function of tfie alimentary system. The skin becomes 
an excretory organ; it serves as a refrigerating and 
cooling apparatus, , but to do this requires increased 
work (sweat secretion) and increased blood supply. 
The gastro-intestinal tract has the opposite functional 
status of the skin and peinpheral system. We found a 
change in the distribution of the endogenous bacterial 
flora in our experimental animals during sojourns in 
warn and humid rooms. There was an ascension up- 
wards of the large intestinal flora, the contents changed 
toAvard a neutral or alkaline reaction. The extent of 
these changes corresponded to the abilitj' of the animal 
to adav)t himself to the meteorological environment; in 
some there was a transitory change and in others a 
period of several hours in which the animal was very 
uncomfortable. Diarrhea was not uncommon in some 
of the dogs in hot and humid rooms (Arnold (1)). 
Assistants carrying on these experiments also varied 
in their ability to tvork in these “tropical rooms.” 

During the warm months of the year, in this climate, 
we actively use our skin system more than we do dur- 
ing any other season. The cold months of the year we 
insulate and otherwise protect our skin against heat 
loss. The splanchnic system has little competition in 
its vascular refiuirements during the cool months of 
the year, but during the warm season our heat regula- 
tory sj’stem assumes first place and the digestive sys- 
tem becomes secondary. The opiiosite orientation 
occurs during the cold season. 

Arnold (1) showed experimentally the relationship 
between gastric acidification, acid-base equilibrium in 
the duodenum and intestinal self-disinfection. Diar- 
rhea Avas produced by feeding sterile bacteriophage 
lysed 5. dtiscnicrka Shiga to dogs. Living bacteria 
fed by mouth during the period of diarrhea could be 
recovered at all levels of the tract and appeared within 
a few hours in the feces. Another series of experi- 
ments dealt with the gastro-intestinal irritating prop- 
ertie.s of polluted water. Puppies were used for these 
experiments. Those in the warm and humid room 
(fed milk every three hours) wei*e given domestic 
sewage polluted water to drink (obtained from the 
Chicago River). These animals had di.arrhea; the 
group fed the same, but given good water, did not 
have diarrhea. This latter group, though, had an 
ascension upwards to the middle of the jejunum of 
their large intestinal flora. There are demonstrable 
intra-intestinal changes during the period of adapta- 
tion to hot weather. The gastric acid secretory re- 
sponse is less efficient, the gastric content is not so 
completely acidified, and hence the acid-buffered ma- 
terial entering the duodenum becomes alkaline buf- 
fered sooner and the acid-base balance shifts toAvai-cl 
neutrality or even alkalinity in the upper part cf the 
small intestine instead of retaining its acid bufiei-cd 
radicals until it reaches the ileum. This is accom- 
panied by an ascension of the lai'ge intestinal flora up 
into the hydrolysing and absorbing levels of the duo- 
denum and jejunum. This is the borderline of diar- 
rhea and it required hut little further change to initi- 
ate increased peristalsis. This is the non-hacterial or 
non-specific type of diarrhea-. The gastro-intestinal 
mucosa is so changed in its function during this time 
that it ha.s no control over the bacterial population 
residing within its lumen. We are accumulating evi- 
dence which shows dissociation of B. coli takes place 
during these conditions, but a discussion of this phe- 
nomenon would be out of place at this time. 

. Returning to the subject of this paper, the parasito- 
genesis of E. histolyi-ica, and the relationship between 
bur studies upon gastro-intestinal function and ame- 


biasis. The encysted forms of the parasite are capable 
of passing through L„e stomach. Exeystation can take 
place a few hours after ingestion within the lumen of 
the lower end of the small intestine (Hegner (23)). 
The trophozoites can produce a cytolytic substance 
wnich destroys or changes the covering epithelial cells 
and aids in tissue invasion (Craig t^S)). Hegner 
describes a mechanical invasion oeiween epithelial 
cells adjacent to the opening of glands. The E. histo- 
lytica is the only tissue-invaaing ameoa founu in tlie 
intestinal tract of man. Encystation can take place 
in the lumen of the intestinal tract from free living 
trophozoites (Hegner (23), Dobell (17) and Reiche- 
now (20) ) . 

The change from the commensal or lumen-dwelling 
to the parasitic or tissue-invading is most likely de- 
pendent upon alterations in the function of the host. 
We knoAv of no instance where bacteria or parasites 
undergo changes in virulency due to seasonal or nutri- 
tional influences. All investigations point toward 
changes in natural defensive powers of the host. The 
seasonal incidence of amebiasis is well known. Kligler 
and Olitzki (29) have studied the seasonal incidence 
of various diseases in Palestine. They consider that 
“some physiological disturbance occurs in the intes- 
tinal ti-act which favors more active manifestation of 
the presence of worm infections and more ready locali- 
zation of the incitants of bacillary or amebic dysen- 
tery.” Drug (14) and Snijders (15) and (16) have 
dealt with the seasonal incidence of amebiasis in great 
detail; both of these authorities consider the host 
changes in susceptibility, rather than any alteration in 
virulency of the parasite, to be the proper explanation. 

The encysted amebae can pass through the gastro- 
duodenal barrier, in the normal individual. Few bac- 
teria can do this and hence amebae infestation parallels 
closer the extent of the encysted amebic reservoir than 
holds for bacteria. We do not know the intra-intestinal 
conditions favoring exeystation of the ingested cysts. 
Hatching of cysts and the addition of this parasite to 
the intestinal flora may requii*e certain environmental 
conditions, which may explain the varying carrier inci- 
dence recorded for various folk. There are no records 
available showing seasonal variations in cyst carriers. 
It would be logical to assume from all available infor- 
mation that one could ingest cysts at one time of the 
year as well as another. The intestinal tract does not 
possess the same defensive poAver against these cysts 
as it does against bacteria. The commensal or lumen- 
dAvelling amebae can be those AA'ithin the lumen of a 
healthy, normally functioning intestinal tract. Those 
conditions Avhich change this tract, hot Aveather, irri- 
tants in food — such as decomposed meat, fish or 
casein — and polluted water may change the mucosa of 
the intestine in relation to amebae similar to the A\^ay 
it does to bacteria. Snijders (15) and (16) has dis- 
cussed just this point at considerable length and places 
the change in mucosa as of the greatest importance. 
These conditions may also alter the life cycle of the 
amebae so as to alloAV a greater proportion of tropho- 
zoites to encysted forms and thereby still further alter 
the host and parasite equilibrium. Disturbances in 
the heat-regulatoi'y system, such as fever produced as 
a i-esult of infection or foreign protein injection, Avill 
bring about intra-intestinal changes .similar to those 
discussed above (Arnold (1)). Clinical amebiasis may 
develop from a healthy cyst carrier as a result cf some, 
intercurrent infection disturbing the parasite and host 
equilibrium by changing the physiological reactions of 
the intestinal mucosa. Acute exacerbations of quies- 
cent chronic cases can be lighted up in the same way. 
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The majoritv of adults do not expepence diarihea 
when thev have some mild febrile reaction. 
ever, is common in infante, especially during warm 
weather, but gastro-intestinal irritation 
cate the upper respiratory disturbances of adulte as 
well as infants during the cold weather season. Um- 
ical amebia.sis may develop regardless of whether diar- 
rhea has been a symptom of the parenteral infection. 

The development of clinical amebiasis can take place 
in at least 5% of the population if their amebae can 
be changed from commensal to parasitic mode ot ute 
bv some external factor, such as a gastro-intestinal 
irritation. Faust (27) has very aptly called to our 
attention that at least 5% of the visitors attending 
the Centurv of Progress Fair in Chicago last year ^veie 
infested %Yith K htstol]/tzca before leaving home, riiose 
visitors from unsanitated areas can have up to 40% 
infestation (Faust) . The change from a lumen-living 
to a tissue-living ameba may well be brought about 
by altering the host in the manner we have already 
described. The major factor then becomes the gastro- 
intestinal irritating factor. Any pollution of the 
drinking water in a hotel or restaurant would supply 
this gastro-intestinal irritating substance, causing the 
usual enteriti.s. Then clinical amebiasis would develop 
in the previously infestated gi’oiip after tissue inva- 
sion has taken place. The great variations in the 
period of incubation of amebia.sis recorded by most all 
authorities may be due to the extent of cessation of 
tolerance on the part of the host, brought about by the 
changes due to gastro-intestinal irritation. The sum- 
mer exacerbations of the quiescent chronic tj-pes may 


found bv physicians during the course of their exami- > 
nation to be E. histolytica, carriers should certainly be 
treated until free of this parasite. All individuals 
found to be cyst carriers in routine surveys made by 
health departments or other agencies should be treated 
by their family physicians until the infestation has 
been cleared up. It will readily be admitted that ah ■ 
individual passing cysts is a potential menace, but how 
can any health department isolate, control, supervise ^ 
and place restxuctions upon at least five people in every 
one hundred of the general population? It becomes 
apparent therefore that some practical working 
method of controlling clinical amebiasis should be 
given first considei'ation and leave the control and pre- 
vention of infestation until protozoologists, bacteriolo- 
gists and physiologists can tell us more about this sub- 
ject. The Illinois State Department of Public Health 
teimed "latent carriers” the symptomless healthy in- 
dividuals passing cysts of Entameha, histolytica. We 
based this upon the Acton’s (26) • “copi’ozoic car- 
riers”; Reichenow’s (20) and (21) “healthy cyst car- 
rier” (zystenliefcrant) ; Dobell’s (17) and HegneFs 
(23) excellent experiments with monkeys, showing 
lumen-living amebae with cysts in feces. These work- 
ers, as well as Kessel (13), Ratcliffe (30) and others, 
have shoivn the monkey has the same type of pathology 
when the amebae cause dysentery- as has the human . 
and that both differ from the pathology produced in 
kittens. Several recent investigations w'ould lead one 
to believe that kittens are poor test animals for the,, 
tissue invasion properties of Entameha histolytica 
hominis. 


be due to a .similar mechanism. Reichenow (20) rec- 
ommends that individuals going to the tropics should 
have a feces examination for pax-asites. If E. histo- 
lytica cysts are present, treatment should be completed 
liefore going to the hot climate. 

We Imve emphasized the influence of water-borne 
diarrhea upon increasing the I'eservoir of B. typhostis 
(Arnold (1)). The occasional and intermittent fecal 
B. typhosus carrier can be changed to a persistent car- 
x-ier during peidods of diarrhea. There may be some- 
thing take place in the healthy cj^st cax'rier to cause 
an incx-ease in the e.xcretion of cystic forms during 
diaiThoa, and thereby expand the reseiwoir during the 


The method used to control clinical amebiasis by 
health authorities must be separated from the methods 
used to prevent infestation of healthy persons by com- . 
mensal living intestinal amebae. Reichenow (20) 
thinks cysts from cases showing clinical symptoms are 
different from a control standpoint from cysts from 
symptomless healthy persons with normal formed ; 
stool. The dysentexy case has E. histolyticss which ax-e 
tissue invaders and have this propex'ty well developed 
and hence mox-e restx-ictions should be placed around 
this resex-voir than a healthy carrier. 

SUMMARY 


pei-iod of ^eatest susceptibility, when a large number 
of people in the immediate environment is suffering 
from an acute intestinal' upset. 

Most public health-minded workers in the north tem- 
pei'ale zone have had a thorough training in the epi- 
demiologv', control and prevention of communicable 
enteric fevers. The presence of B. typhostis in the 
feces means a reservoir of a pathogenic bacterium. The 
tendencj’ is for these workers to place eoual weierht 
upon the finding of encysted E. histolytica in the stool. 
The presence of these cysts in the feces of a healthy 
person examined during a routine survey does not 
mean that this person has tissue-growing parasites in 
the large intestine. These fox’ms are most likely “lumen 
amebae” (Hegner (23), Reichenow (20) and (21) and 
Dobell (17)). 

There is confusion in the minds of health officers in 
the north temperate zone between the px'evention of 
chxnc^l amebiasis and the prevention of parasitic in- 
lestation witlx E. histolytica. Meleney, Bishop and 
Doathers (24) repi'esent authorities in pai’asitology, 
as well as in public health practice, and after finding 
a parasitic infastation up to as high as 36.8% of the 
total population, with E. histolytica, still “do not be- 
lieve that treateent of healthy carriers on an extensive 
scale IS indicated at the present time." All indirtduals 


The changes in host susceptibility to gastro-intes- 
tinal infections have been presented from the view- 
point developed in these laboratories. Definite intra- 
intestinal alterations have been demonstrated to occur 
during adaptation of the host to changes of his mete- 
orological and nutritional environinents. 

The normal mucous membrane of the gastro-intesti- 
nal tract possesses the power of controlling the bacte- 
rial population upon its surface. The' changes in this 
mucosa, leading to a loss of this anti-bacterial power, 
ax*e also_ associated with the development of clinical 
amebiasis. Commensal, or luxnen-dw’elling Entameha 
histolytica, may be changed to mucosa-invading and . 
tissue-living forms by decreasing the tolerance of the 
host. This can be bi’ought about by a variety of gastro- 
intestinal irritants. The epidemiology of amebiasis- 
mu.st take into consideration and properly evaluate 
these gastro-intestinal distui-bing factors. A healthy, 
symptomless cyst carx-ier may be changed to an acute . 
case of amebiasis without the ingestion of exogenous 
amebae. 
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A lthough foreign bodies in the esophagus rarely 
should be considered as emergency conditions, the 
earlier they are removed by esophagoscopy, the greater 
will be the chances of prompt recovery without com- 
plications. Direct examination of the esophagus 
through the esophagoscope is the only method of de- 
termining with certainty the presence in tliis region 
of foreign bodies which are not opaque to roentgen 
rays. It is hardly necessary to state that in removing 
such foreign bodies esophagoscopy is the only method 
that is worthy of serious consideration. In contrast 
to this, however, is a great number of cases in which 
foreign bodies have passed spontaneously through the 
e.sophagus into the stomach, or else have been pushed 
into the stomach at the time esophagoscopy was per- 
formed, wherein expectant treatment is indicated. 

In cases in which patients have hair balls or other 
forms of bezoars in the stomach, one cannot expect 
to remove the foreign body without performing gas- 
trotomy, and this form of treatment frequently is 
, necessary to remove multiple foreign bodies from the 
stomachs of insane persons. It is remarkable what a 
variety of foreign bodies may be swallowed by the 
insane" and by performers in side-shows and yet pass 
through the intestinal tract without producing any 
symptoms. 

In recent months, several reports have been pub- 
lished describing laparotomy and methods for closing’ 
an open safety-pin in the stomach, and also for re- 
moval of slender types of foreign bodies without the 
necessity for gastrotomy. Although operations of this 
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type may be very useful in certain rare instances, it 
should be emphasized that such operations should be 
delayed for an indefinite period of time in the hope 
that the foreign body will be expelled spontaneously. 
Laxatives should not be given, and the patients should 



Fig. 1 (case 2). .Key in stomach. 
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have regular feedings of bulky types of food. If the 
foreign body is not expelled from the stomach in a 
reasonable period of time, esophagoscopy and gas- 
troscopy should be carried out under fluoroscopic guid- 
ance before laparotomy is undertaken, as this exami- 
nation can be made without very much discomfort or 
risk and the foreign body removed through the mouth. 
It is impossible to set any arbitrary time limit in which 
a foreign body may be permitted to remain in the 
stomach without an attempt being made to remove it, 
but that one is justified in waiting for a considerable 
period of time is illustrated by the cases, abstracts of 
which we are reporting. In case 1, the foreign body 
failed to pass through the intestinal tract after ex- 
pectant treatment. 


Case 3. A child, three years of age, three weeks before 
admission to this clinic, had swallowed some tjTie of antiseptic 
tablet, and gastric lavage had been carried out elsewhere by 
means of a small catheter. The catheter had slipped from the 
hand of the physician and had passed into the stomach (Pig. 3). 
Various opinions had been given as to the type of treatment 
that should be employed and it had been thought that operation 
would bo necessary to remove the foreign body. However, on 
expectant treatment at this clinic, the catheter was passed six 
weeks after it had entered the stomach. 



Case 1. A man was examined several years ago and was 
found to have a chronic, perforating, duodenal ulcer. Operation 
was advised, but the patient demurred. A few months later, he 
accidentally swallowed a piece of wire. A roentgenogram re- 
vealed the presence of the foreign body in the duodenum, and 
it remained in this position for about a week. Because of the 
symptoms referable to the duodenal ulcer and also because of 
the foreign body being in the duodenum, operation was carried 
out and it was found that the wire had entered the crater of 
the perforating ulcer. 

Case 2. A child, hvo years and eight months of age, had 
swallowed a padlock key ten days before coming to this clinic. 
Operation for removal of the foreign body had been advised 
because it’ was thought that the key would not pass through 
the pylorus. After ten days’ observation, the key was passed 
by bowel (Figs. 1 and 2). 


Fig. 5 (case 4). Safety pin after it had been pushed into the 

stomach. 

Case 4. A child, one year of aee, had swallowed an open 
safety-pin earlier in the day on which he was examined at this 
clinic (Fig. 4). On admission, he had a temperature of 102 
degrees F. and grunting respirations. It was feared that the 
pin had perforated the esophagus. At the time of esopha- 
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goscopy, the point of the pin could not readily he identified, and, 
therefore, the pin was pushed into the stomach (Fig. 6). There 
it remained for two weeks without producing sjnnptoms and, 
at the end of that time, it was expelled spontaneously. 

Not all foreign bodies tliat have entered the stomach 
necessarily pass into the bowel; this is illustrated in 
case 5. : 


Case 5. A child, eleven 'months of age, had swallowed an 
open safety-pin and was brought to this clinic the same day. 



Fig. 6 (case 6). Open safety pin in the lower portion of the 

esophagus. 


Esophagoscqpy, with the child under general anesthesia, re- 
vealed the pin to be in the lower portion of the esophagus (Fig. 
6). On passage of the esophagoscope, some embarrassment of 
respiration occurred, and it was thought best to push the pin 
into the stomach. Another roentgenogram was made immediate- 
ly following esophagoscopy and it revealed that the pin had 
been regurgitated into the upper portion of the esophagus, in 
reverse position to that which it had occupied before (Fig. 7). 
Esophagoscopy was again performed and the pin removed with- 
out difficulty. 



Fig. 7 (case 6). Safety pin after having been pushed into 
the stomach and regurgitated into the upper portion of the 

esophagus. 
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I N THIS paper, tvhich is the outcome of theoretical 
considerations and practical observations, in part 
published in a previous work and in part subsequently 
arrived at, it is not my purpose to give a detailed de- 
scription of the symptomatology of migraine. It will 
be sufficient to say that migraine occiu-ring in other- 
wise healthy individuals, consists of periodically re- 
curring paroxysms of headache, usually in the form 
of hemicrania, which are associated with nausea and 
frenuently with vomiting. Visual disturbances and 
various nervous and psychic manifestations ai’e not 
uncommon occurrences in these attacks which seri- 
ously interfere with the general sensation of well- 
being. - 

Aside from migraine, however, paroxysms of head- 
ache, vomiting and visual disturbances also are seen 
in other conditions, among which I will mention ure- 
mia and, in particular, that form of uremia which 
has been variously, termed , the acute, convulsive, or 
elamptic uremia. This occurs in such forms of glom- 
erulonephritis, or nephrosis, as are associated' with 
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visible retention of liquids; in other words, convulsive 
ui'emia occurs in the edematous forms of kidney dis- 
ease. The most characteristic symptoms of convulsive 
uremia are the well known tonic and clonic convul- 
sions. These, however, are mostly preceded by violent 
headaches, vomiting and visual disturbances. Not only 
are uremic convulsions preceded by headaches, vomit- 
ing, and visual disturbances, but this characteristic 
triad may be the sole manifestation of uremia without 
the development of convulsions (“uremic equivalent”). 
Apparently, therefore, the headaches, vomiting and 
visual disturbances which regularlv precede uremic 
convulsions, or manifest themselves instead of the lat- 
ter, are caused by the same factors to which the con- 
vulsions are also due. 

As to the pathogenesis of “convulsive uremia,” there 
seems little doubt that it is the inci*eased intracranial 
pressure caused by accumulation of fluids in the brain 
tissue and within the cavities of the brain which leads 
to convulsions and to the aforementioned triad of head- 
aches, vomiting and visual disturbances. I have men- 
tioned that the latter symptom-complex is the most 
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characteristic finding in migraine. The question there- 
fore arises whether the similarity is merely casual, or 
is due to the working of the same factors in both in- 
stances. Having pointed out that, in uremia, the head- 
aches, etc., seem to be caused by such intracranial 
accumulation of liquids as is part of a general reten- 
tion, our question can be formulated in another man- 
ner, i. c., whether migraine, as well as uremia, is 
caused by intracranial accumulation of liquids, and 
whether this, in turn, is produced by general retention. 

On first thought, this question would hardly be 
answered in the affirmative. The argument probably 
would present itself that it is comprehensible thac 
intracranial accumulation of liquids should occur in 
glomerular nephritis or nephrosis, in which there is 
visible retention of liquids in the form of edema, the 
retention being due to insufficient kidney function. 
What justification is there, however, in assuming the 
presence of general retention and of local accumula- 
tion of liquids in the brain in the absence of edemas 
in migraine? And how should one explain retention 
of liquids in migraine in the absence of kidney lesions 
and in the absence of circulatory disturbances? These 
questions would seem reasonable since %ve are not ac- 
customed to assume the presence of retentions of liquid 
if there are no visible or other physical signs and, 
moreover, if there are no organic lesions to account 
for retentions, such as renal, cardiac or certain endo- 
crine pathological changes. 

However, to draw the conclusion that in the absence 
of visible retentions there can be no general or local 
accumulation of liquid in the organism is not war- 
ranted. It is sufficient to recall the fact which has 
been known for a long time, but was not always real- 
ized, that there may be a retention of even so much as 
several pounds of liquids without there being a visible 
edema. 

Nor is one justified in saying that in the absence of 
renal, cardiac, or certain endocrine changes, there can 
be no general or local accumulations of liquids in the 
organism. To demonstrate this, I shall have to deviate 
from the specific subject of migraine into the realm 
of the physiology and pathology of general water 
metabolism. 

PHYSIOLOGY AND PATHOLOGY .OF THE GENERAL 
WATER METABOLISM 

Among the physiological and pathological phenom- 
ena of the water metabolism, two occurrences need 
to be discussed. One is the retention, and the other 
the mobilization of liquid. 

_ The term “retention” requires no further elucida- 
tion. It denotes an increased liquid content of the 
organism as compared with that content which would 
appear to be normal. The term “mobilization,” how- 
ever, requires some discussion. When speaking of 
mobilization of liquid, I mean the occurrence of a sud-^ 
denly increased influx of liquid from the tissues into 
the circulation, leading of necessity to temporarily in- 
creased circulating blood-volume and, in the case of 
sufficient function of the organs of circulation, leading 
to an increased minute-volume output of the heart. 
Mobilization of liquid may, but does not necessarily, 
lead to increased elimination of water through the kid- 
neys. It is obvious that if the mobilized water meets 
with an obstacle in any part of the circulation, in the 
sense that it is not carried awky from that part with 
the same rapidity with which it is transported there, 
a local accumulation (congestion) must result in the 
same way as in the case of a traffic conge.stion in the 
streets of a city. In such cases, the mobilized liquid, 
formerly retained .throughout the tissues generally, is 


not eliminated through the kidneys, but merely shifted 
to the place of congestion.. The term mobilization is, 
therefore, not synonymous with increased elimination; 
it deals with the intennediary water metabolism, 
rather than with the loater balance. But even though 
mobilization of liquid is not necessarily followed by 
increased diuresis, it is obvious that for the' develop- 
ment of increased ui-inary output a preceding mobili- 
zation is a conditio sina qua non, since, without mobili- 
zation, the liquid remains in the tissues as an inert 
mass, and because the kidneys are incapable of elimi- 
nating that which does not reach them. 

In the discussion of retention and mobilization of 
water, it is necessary to enumerate some of the various 
factors which influence the water metabolism, aside 
from the well knowm influences exercised by the kid- 
ney, heart and endocrine functions. 

Among the little known factors influencing the 
[■ water metabolism, the diet should be mentioned in the 
first place. It is a well established fact that a con- 
siderable increase in the protein metabolism leads, as 
; a rule, to increased water elimination through the kid- 
l neys. Conversely, a protein-poor diet may lead to the 
' development of edemas! It seems that the increased 
, diuresis produced by a diet rich in proteins is gen- 
.’erally due to two factors, one being connected with the 
I: protein metabolism in general, while the other is con- 
iinected with the metabolism of nucleoproteids. It is 
: known that one of the strongest and most generally 
effective diuretics is urea. This, on the other hand, is 
the chief end-product of the protein metabolism, ap- 
pi'oximately ninety percent of the nitrogen content of 
the urine being present in the form of urea. Conse- 
quently, the assumption seems to be justified that the 
diuretic effects of a protein-rich diet are partly due 
to ui-ea formation, particularly as under these circum- 
stances the amount of urea eliminated with the urine 
in twenty-four hours averages twenty-five to thirty- 
five grams, a quantity equal to that which is usually 
effectively employed when administered as a diuretic. 
Meat, however, and many of the other food substances 
which are rich in proteins, contain a certain amount 
of nucleoproteids as well, and great significance must 
be ascribed to the latter in the water metabolism. The 
reason for this assertion is that nucleoproteids contain 
purin substances, a product of which in the interme- 
diary metabolism is xanthin. Xanthin, in turn, has 
a close chemical relationship to the diuretics of the 
caffein group, and it is therefore highly probable that 
the effect of the ingestion .of nucleoproteids on the 
water metabolism, resulting in increased diuresis, is 
due to the formation and action of substances similar 

/ ^O those of the caffein group. 

The effect of a diet rich in carbohydrates on the 
water metabolism is quite opposite to that of a protein- 
rich diet, inasmuch as a carbohydrate-rich diet results 

\ in water retention. A fat-rich diet similarly leads to 
:^ater retention. 

Considering that effect which variations of the 
w'ater intake have on the water elimination, it is gen- 
erally known that in the presence of certain kidney 
diseases or decompensated heart lesions, increased 
liquid intake leads to retention, rather than to in- 
creased urinary output. For this season, the principle 
of restricted liquid intake has been introduced in the 
therapy of certain diseases of the kidney and the heart. 
In the absence of the latter, however, and particularly 
with reference to -the “healthy” individual, it is gen- 
erally^ assumed that the water introduced is always 
quantitatively^ eliminated through the kidneys, lungs, 
skin, etc. This is an erroneous assumption. Experi- 
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ments cai'i*ied out on normal individuals, whoAvere on 
. an average mixed diet, showed that if the liquid intake 
.. was considerably inci'eased, an increased thirst devel- 
oped unexpectedly, which necessitated the drinking of 
more and more water. And that this, thirst was not 
due to some psychic influence, and that a surprisingly 
pronounced retention was engendered, was shown by 
, examination of the blood which revealed a veiy marked 
, increase in the molecular concentration and in the total 
|. dry substances. .Thus, through increased water intake, 
!. a condition was produced not imlike uremia, a reten- 
i .tion disturbance par excellence. Furthermore, my own 
i; experience showed that the body w'eight may increase 
i‘i in normal individuals by as much as four to six pounds 
]\ after, one day of increased liquid intake, particularly 
;i if the individual is on a carbohydrate-rich diet. Obvi- 
jlously, such changes of the body weight can be due to 
■illiquid retention only. While this increased liquid in- 
, take may lead to "water retention in the “healthy” indi- 
vidual, a i-estriction of the daily fluid intake on a nor- 
mal mixed diet leads to increased water elimination. 
If the restriction of the fluid intake is extreme, how- 
ever, retention of molecules maj"^ occur, although the 
fluid content of the body decreases. The explanation 
of the cause of a molecular retention on an extremely 
resti'icted W'ater intake is that the upper limit of the 
concentration in wdiich the dissolved substances may 
be represented in the urine, is limited; For this rea- 
son, if there is not enough available water to carrj’^ all 
the molecules destined for elimination in the urine, a 
part of these is retained in the organism. 

If a certain amount of sodium chloride is adminis- 
tered "Without the intake of additional water, it is 
wholly, or alniost wholly, eliminated, usually with a 
considerable water diuresis. Occasionally,' it also may 
: happen that part of the salt is rfetained, notwithstand- 
ing the increase in the diuresis. A salt-poor diet, on 
the other hand, is followed by a certain loss of the 
sodium chloride and water content of the body. 

On the simultaneous introduction of large quantities 
of water and of sodium chloride, a retention of both 
develops. , Similar to this is the diet of the average 
person, it being comparatively rich in salt, and not re- 
stricted in the fluid intake. Therefore, the average 
diet may increase the content of the body in the so- 
called, “free "Water” which is easily mobilized. Such a 
diet niay also lead to salt retention in the “healthy” 
individual. 

In this brief survey an attempt has been made to 
show how water retention, may develop under the in- 
fluences of the diet, if it is poor in proteins and nucleo- 
proteids and . rich in carbohydrates, fats, w'ater and 
salt. These retentions may develop in any individual, 
even in the “healthy” one. 

Next in significance to the diet in the w'ater metab- 
olism are the functions of the stomach, liver and pan- 
creas. 'Without going into details, attention is called 
to that which has been mentioned in reference to the 
important part played by the mobilization of liquid in 
its subsequent elimination. Mobilization, then, is a 
process not necessarily leading to increased diuresis, 
but if a diuresis does occur, it is necessarily preceded 
by mobilization of liquid, since other"wise the liquid 
I'emains in the tissues, and the kidneys have no oppor- 
tunity to eliminate it. The mobilizer of greatest im- 
poiAance, is the stomach. This seems to follow if one 
considers that the diffusion of hydrochloric acid and 
water into' the cavitj' of the stomach must necessarily 
lead "to, a diffusion of liquid, from tlie tissues into the 
circulation through what can be likened to a suction 
process. If hydrochloric acid and water leave the blood 


to enter the gastric cayity, a certain, “vacuum” re- 
mains behind, w'hich vacuum is filled from the reser- 
voir of the tissues. Fui*thermore, if hydrochloric acid 
en"ters the duodenum from the stomach it stimulates 
the hepatic and pancreatic secretions w'hich again 
draw' their excreta from the blood, leaving a “vacuum” 
to be filled by an influx of liquid from the tissues. Con- 
sequently, after a meal a process of mobilization of 
considerable magnitude develops. It is true that sub- 
sequently w'hen the intestinal content is reabsoi'bed, 
the mobilized liquid is returned to the cii'culation and 
may reach the tissues again. Nevertheless, the result 
is that water and minerals formerly retained in an idle 
state in the tissues start circulating and may be offered 
to the kidneys for elimination. Attention is called to_ 
the w'ell known phenomenon of the alkaline tide — an"^ 
elimination of large quantities of urine w'hich follows f 
hydrochloric acid excretion into the stomach. In thej 
case, however, w'here hydrochloric acid excretion isi 
absent or diminished on account of some process which- 
impairs the mucosa of the stomach, most commonly 
a gastritis, not only is the hydrochloric acid excretion 
and the consecutive suction, resulting in the mobiliza4 
tion of liquid, absent, but "the pancreatic and hepatic 
secretions also are diminished, as w'ell as the mobili- 
zation which follows these secretions. As a conse- 
quence, in gastritis, liquid remains in the tissues with4 
out reaching the kidneys and is retained in the organr 
ism in a manner similar to, though not identical with,* 
that W'hich is associated with kidney disease. i 

The role played by the internal secretions in the 
W'ater metabolism need not be entered into, since this 
role is generally knoAvn and appreciated. ‘Vl’^hile almost 
all endocrine organs influence the water metabolism 
in one direction or another, two are of particular sig- 
nificance in an understanding of what is to follow. One 
is the ovai"y, the increased function of which, for in- 
stance, before menstruation, causes retention of liquid. 
The other is the pituitary, its posterior lobe promoting, 
and its anterior lobe, pei'haps, furthering, elimination 
of liquid. 

Though described, the effect of the respiration on 
the water metabolism hardly is appreciated. I do not 
refer to the water eliminated through the lungs by 
respiration. I do call attention, how'ever, to the mo- 
bilization and increased diuresis which follow hyper- 
ventilation, a forced deep breathing. During hyper- 
ventilation, carbon dioxide leaves the blood in in- 
creased quantities, leaving as it were a “vacuum” be- 
hind, similar to that following hydrochloric acid excre- 
tion and with similar consequences. Indeed, increased 
diuresis was observed follow'ing hyperventilation. 
Hyperventilation may occur under various nervous 
and emotional influences. To illustrate this point, ref- 
ei'ence is made to the deep and frequent respiratory 
movements occurring under the influence of emotions, 
of which actors on the stage make ample use. The 
effect of nervous and emotional influences on the res- 
piration and the effect of the respiration on the diu- 
resis is of particular significance, because here w'e 
have the links of a process which form a chain between 
the nervous system and the psyche on the one hand, 
and the water metabolism on the other. 

Two more factors remain and will be mentioned 
briefly: One is the baroinetric pressure, the variations 
of which have been shov'n by Smith to produce varia- 
tions in the water content of the body. The other con- 
sists of the influence of infectious diseases, most of 
which lead to the retention of liquid. 

, An attempt has been made to present a brief survey 
of such intrinsic, and extrinsic influences on the water 
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metabolifim as are hardly or not at all appreciated. I 
liave endeavored to show that retentions may develop, 
not only under the influence of disturbed kidney, heart, 
or endocrine functions, but also following various 
other changes. Thus it can be understood why un- 
e.xplained retentions have often been encountered in 
so-called normal individuals. 

If one accepts this concept, the principal difficulty 
in drawing analogies between the triad of headaches, 
vomiting and visual disturbances in uremia, on the 
one hand, and migraine, on the other, is removed. It 
mav then be permissible to examine the question, 
whether the water metaboli.sm is disturbed in migraine 
and whether it is of a pathogenic significance, similar 
to that in uremia. 

WATER METABOLISJI IN MIGRAINE 

Abnormal I'etention of liquid seems to be present in 
migraine, as would appear from the following : 

A patient suffering from migraine was given the 
identical breakfast for a period of weeks, each break- 
fast weighing one pound. Consequently, his body 
weight was one pound heavier after this meal than 
before. I observed that if the patient emptied his 
bladder four hours after having breakfasted, and was 
then weighed, this weight was the same on most days 
as before breakfast, the loss of one pound being the 
result of urination, perspiration and water elimination 
through respiration. Occasionally, however, there 
were days on which four hours after breakfast the 
body weight did not return to the figure obtained be- 
fore breakfast, ob\iously because of insufficient water 
elimination, or in other words, because of water reten- 
tion. On such days attacks of migi'aine usually de- 
veloped. 

Another patient suffering from migraine reported 
having observed that while on days when attacks de- 
veloped she drank more than usual on account of 
increased thirst, the urine elimination on those days 
was decreased to a notable extent. When instructed 
to measure the intake of liquid as well as the urine 
output during an attack, the patient reported an intake 
of 1500 c.c. and an output of 500 c.c. in twenty-four 
hours. Accordingly, one finds a water retention again. 

The fact that after the ingestion of large amounts 
of cake, candy, etc., attacks of migraine frequently 
develop has already been described, and has also been 
reported by several of my patients. I pointed out that 
such intake of carbohydrates is associated with water 
retention. 

It is also known that migraine paroxysms frequently 
develop following an acute gastritis, a so-called “indi- 
gestion.” Attention was called to the fact that gas- 
tritis is associated with i'etention of liquid. 

It was shown that water or salt given to women 
before and during menstruation ai’e eliminated more 
slowly at this period than in the intermenstrual period, 
and that in such circumstances the body weight in- 
creases, due to the retention of liquid. Again the sig- 
nificance of retention in the pathogenesis of attacks 
seems to be indicated if one recalls that women suffer- 
ing from migraine have paroxysms with great regu- 
larity before and during menstruation. 

Grassheim obseiwed a case of oliguria, which he 
attributed to pituitary disturbances and in which head- 
aches and vomiting occurred during those periods 
when there was a complete absence of urination. Here 
again one meets the simultaneous occurrence of w’ater 
retention and migraine-like paroxysms. Apparentlv 
a similar association is indicated by the case reported 
by Warner. He observ'ed the occurrence of severe 


headaches in a patient to whom he had administered 
large amounts of salt and water simultaneously with 
injections of pituitrin, thus obviously causing reten- 
tion of liquid. 

It has been observed fi-equently and has been de- 
scribed that, at the end of the migraine attack, a large 
amount of urine, the so-called urina spastica, is elimi- 
nated in many cases. This phenomenon apparently is 
due to the elimination of liquid retained before and 
during the attack of migraine. 

According to the facts which have just been pre- 
sented, there are numerous indications of water reten- 
tion in migraine. These disturbances of the water 
metabolism are not merely coincidental phenomena, 
they seem to play a significant role in the pathogenesis 
of migraine. This assumption would appear to be 
indicated by the following observations. The succes- 
sion of events is such that first the water retention 
develops and the attack only later, as in the case dis- 
cussed previously. While obviously this post hoc does 
not prove a propter hoc, first water retention and later 
the attack is nevertheless the succession of events that 
should be found if the attacks of migraine are caused 
by water retention. . In menstruation there is simul- 
taneously a water retention and the development of 
migraine paroxysms in predisposed women. One could 
present the contention that the water retention is an 
insignificant, coincidental occurrence and the migraine 
paroxysm is caused by some hypothetical so-called 
toxic substance or by hormonic influences directly. In 
the event that this contention is correct, elimination 
of retained liquid should not prevent attacks of mi- 
graine, since the hypothetical toxic or hormonic sub- 
stances would appear in the circulation, even though 
there is no water retention, as long as the woman men- 
struates. This is not the case, however, and with a 
therapy designed to eliminate and prevent water re- 
tention, frequently I have been able to prevent parox- 
ysms of migraine during menstruation; thus evidence 
is pi’oduced as to the causative significance of reten- 
tion. Similai’ly, in the case of attacks developing 
after the ingestion of large quantities of carbohy- 
di'ates, the subsequent retention of liquid (and no 
other accompanying change as, for instance, a hyper- 
glycemia) is of pathogenic significance. This seems 
to follow from my observations, according to which 
attacks occur particularly in those cases where the 
intake of carbohydrates is associated with copious 
drinking. Generally speaking, the pathogenic role of 
retention of liquid, and not of the mariner in which 
the I'etentions are brought about, is shown by the 
observation that a treatment directed against the 
water retention prevents the attacks of migraine irre- 
spective of their origin. This will be discussed later. 
Here it should be mentioned that while caffein, an 
almost universal ingredient of so-called “headache 
powders,” has been used for a long time in the treat- 
ment of migraine attacks, it is also a powerful diuretic. 
Its effectiveness can, therefore, be used as another 
argument for the role of retention in migraine. 

K it is accepted that water retention is present in 
migraine as well as in uremia, though obviously to a 
lesser extent in the former, the next question which 
requires examination is whether, in migraine, simi- 
larly as in uremia, the headaches, vomiting and visual 
disturbances are due to intracranial accnmulation of 
liquid. Evidence of accumulation of liquid within the 
capsules of the brain is adduced from the following 
observations. Cushing observed that attacks of 
migraine are associated at times with choked disk. 
Subtemporal decompression not only resulted in a 
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considerable measure of relief in most instances, but 
also afforded opportunity to note that when subsecLuent . 
headaches occurred in these , patients, the increased 
intracranial tension was shown by a tendency to pro- 
trusion -at the seat of the defect, which became flat 
again or even receded \vith the free interval. Further- 
more, the cerebrospinal fluid was found by Sicard, 
Claude, Mingazzini and others to have an increased 
pressure during the attacks. Intracranial accumula- 
tion of liquid in attacks of migraine, and its signifi- 
cance has alreadj-- been advocated by Quincke and 
Striimpell. The following considerations also favor 
the assumption that such an accumulation takes place 
in migraine and is the immediate cause of the parox- 
ysms. It is a generally recognized fact that distention 
of a tissue is followed by pains. Thus, if an organ is 
surrounded by a capsule and if the volume of that 
organ is increased suddenly, distention of the capsule 
and consequently pains follow. The renal colics, in 
intermittent hydronephrosis caused by the distention 
of the capsules of the kidney, should be mentioned as 
an example. The capsular distention is produced in 
this case by the increased voUime of the hydronephrotic 
kidney. That the brain is no exception to this rule is 
shown by the presence of severe headaches in brain 
tumor. In this case, the tumor increases the volume 
of the brain tissue, thus leading to distention of the 
meninges. The, example of uremia shows that severe 
headaches may be caused if distention of the meninges 
is due to accumulation of liquid rather than to a 
giwvth of tumor tissue in the brain. Finally, the pres- 
ence and pathogenic significance of exactly the same 
occurrence in migraine as in uremia is suggested by 
the presence of similar, though quantitatively less pro- 
nounced, disturbances of the water metabolism and by 
the fact that processes leading to water retention often 
provoTce, while processes leading to elimination of i-e- 
tentions mostly prevent or stop attacks of migi'aine. 
Assuming that the tissues not only inside but also out- 
side of the skull are involved in the accumulation of 
liquid and that, for this reason, in migraine attacks 
the skin of the head is also distended, it can be under- 
stood why the placing of a towel around the head, or 
that pressure exerted bj^ the hands may alleviate pain. 
Evidently the distention of the skin is thus counter- 
acted. 

If it is accepted that there is a water retention in 
migraine and that this is the direct cause of the attack, 
the question as to the origin of the disturbed water 
metabolism .should be examined. One finds partly in- 
trinsic and partly extrinsic factors here. The sex hor- 
mones should be mentioned in the first place. Pre- 
viously it has been pointed out that the hormone pro- 
duced by the ovaries promotes retention of liquid. This 
occurrence offers an explanation for the observation 
that before and during menstruation, in other words, 
in the period of increased hormonal discharge, the fi'e- 
quency of migraine attacks is greatest. In an instruc- 
tive case described by Thomas, the retention reached 
such a degree in a woman suffering from migraine that 
the body weight increased by 11 to 14 pounds at the 
menstrual period, and generalized edema appeared. 
Decreased urinary output, severe headaches, choked 
disks, and increased pressure of the spinal fluid \vere • 
the, additional features of this case. Following the 
menstrual period thei’e was a profuse polyuria (fi’e- 
quently 4 to 5 quarts in a day) with a rapid return to 
normal ■ weight. Considering that the male sex hor- 
mone also promotes water retention, a case such as 
the one I observed can be understood. This was an 
, instance where a man suffering from Very severe 


migraine complained of excessive sexual irritability, 
though fifty i'ears old. The role of gonads in the 
pathogenesis of migraine is, furthermore, indicated by 
the well known observation that attacks of migraine 
commence at pubei*ty and usually cease or becoihe 
milder after the climacteric. Another endocrine organ 
which obviously plays a part in the disturbances of the 
metabolism of water leading to migrain is the poste- 
rior lobe of the pituitary gland {vide supra ) . 

The development of migraine has often been attrib- 
uted to gastro-intestinal disturbanices and it seems that 
acute or chronic gastritis is one of the significant fac- 
tors in the pathogenesis. This role of a gastritis is 
comprehensible if one recalls that which has been 
mentioned previously in respect to the water retention 
which follows gastritis. 

At this point it may be of advantage to draw a pic- 
ture of the pathogenesis of migraine, even though it 
be only rudimentary. Under the influence of intrinsic 
factors such as the gonads, gastric function, etc., or 
under the influence of extrinsic factors such as the 
diet, water retention develops in an individual. This 
retained water is distributed over the entire organism 
and the water content of the brain tissue increases as 
well. The brain, however, is surrounded by the menin- 
ges. Consequently, when the volume of the brain in- 
creases through water retention, the meninges become 
distended; this distention and the increased intra- 
cranial px’essure would appear to be the immediate 
cause of the headaches and of the other symptoms. 
Should this be the sequence of events, however, then 
one would meet a sei'ious difficulty. This difficulty 
consists in the observation that attacks of migi’aine 
frequently are encountered precisely at the time of 
increased diuresis. Thus, for instance, administration 
of thju’oid extract is known to lead to elimination of 
retained liquid, and during the course of thyroid ad- 
ministration, attacks of migraine have frequently been 
observed in predisposed individuals. However*, if 
migraine may develop while the diuresis is increasing 
and retained liquid is being eliminated, the validity 
of the supposition that water retention is the final 
cause of the attacks justly can be questioned. Conse- 
quently, either our assumption must be abandoned or 
else an explanation be found for the attacks which 
develop at the time of diminishing retentions. The 
starting point of our analysis of the pathogenesis of 
migraine was the striking analogy between the char- 
acteristic symptoms of the latter and of uremia. It is 
reasonable, therefore, to investigate if in the symp- 
tomatology of uremia, phenomena similar to the one 
now discussed are met, in other words, whether attacks 
of uremia may develop while the diuresis increases and 
the edema is decreasing. Indeed, such occurrences 
have frequently been observed. Thus, lethal uremic 
attacks were observed following administration of 
urea as a diuretic. I also observed the development of 
severe but not fatal uremic attacks after good diuresis 
had set in' following the administration of urea in 
nephritis. What is the explanation of these phenom- 
ena? They can be understood from the following con- 
siderations. Attention previously has been called to 
the fact that elimination of retained liquid must neces- 
sarily be preceded by its mobilization. During mo- 
bilization, liquid leaves the tissues, pours into the 
blood, becomes circulating and finally may reach the 
kidneys, Avhence it is eliminated. It has been pointed 
out, furthermore, that if somewhere in the organism 
there is a local disturbance in the circulation in the 
sense that liquids are transpoi-ted to that place more 
swiftly than they are carried away from it,, a conges- 
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tion inav occur, in the same manner as a traffic con- 
gestion develops on an avenue if the passage of cats 
is blocked through some disturbance, while their ar- 
rival to this point is unhindered or accelerated. It 
the disturbance in the circulation is located intra- 
craniallv, part of the mobilized liquid instead of being 
eliminated is only shifted from the distant parts of the 
body to the brain, causes a swelling of the tissues 
there, hence the uremic attack. Obviously there is a 
neces.«ary prerequisite in the development of such 
uremic attacks as occur while the retained liquid is 
being mobilized and partly eliminated, ivhich is that 
there mtist he a local circidatory disturbance in the 
brain. This is evident, since if there were no such dis- 
turbance, no intracranial accumulation of liquid would 
occur or, if the local circulatory disturbance were 
somewhere else in the body rather than in the brain, 
the retained liquid would be shifted to that point 
rather than to the brain. In other words, one must 
postulate a local predisposition in the brain in order 
to explain the tjqie of uremic attacks which are under 
discussion'. This type could advantageously be called 
the “mobilization type” in contradistinction to attacks 
vffiich develop while the oliguria persists and w;hile the 
edema is stationary, or increasing, in nephritis. The 
latter attacks may be referred to as of a “retentional 
type.” In the mobilizational type of uremic attacks, 
then, a local predisposition is postulated in the brain. 
The nature of this local predisposition may be an in- 
herited or acquired disturbance in certain parts of the 
capillary or venous circulation of the bi-ain. In an 
interesting case described by Volhard, it was obviously 
. the gravitation which produced a local predisposition 
in the one half of the brain. In this case of nephritis, 

' convulsions of the left side were observed in a girl 
who continuously lay on her right side. 

If due consideration is given to the phenomenon of 
the mobilizational type of uremic attacks, it is fair to 
assume that attacks of migraine may occur on the 
same basis. The mobilized liquid may accumulate 
lofiolly in the brain, may lead to a distention of the 
meninges and thus to headaches and to the other symp- 
toms. But, similarly as in uremia, it is necessary to 
. postulate a local predisposition in the brain in the 
mobilizational type of migraine, since otherwise there 
could be no explanation as to why the accumulation 
of mobilized liquid takes place in the brain rather than 
in any other part of the body. In the other, the reten- 
tional t3T)e of migraine where attacks develop in the 
presence of oliguria and increasing retention, the as- 
sumption of a local predisposition in the brain is not 
absolutely necessarjE In such cases, it would appear 
that the brain tissue is simply taking part in the re- 
[ tentions occurring everywhere else in the organism 
and it seems that when the retention reaches a cer- 
tain degree, so that the volume of the brain increases 
and its capsules become distended, attacks will develop. 

The theory of the pathogenesis of migraine which I 
have presented here, offers an explanation for all ex- 
perimental and clinical observations. Thus, it is 
known that in predisposed individuals, attacks may 
• occur simultaneously with changes in the weather. 
Changes in the weather, in turn, usually are asso- 
ciiited with_ changes in the barometric pressure, to the 
role of Avhich in the water metabolism attention has 
been called previouslj-. There is retention of liquid 
in the organism in the case of decreasing barometric 
pressure and this retention may lead to the develop- 
. ment of a retentional type of attack. Or, the return of 
the barometric pressure to normal, following its drop, 
may lead to a release of previously retained liquid and 


consequently to a mobilizational type of migraine. It. 
W'as furthermore observed that infections, as for in- • 
stance the so-called common cold, may be associated . 
with attacks in sufferers from migraine. Again, 
attention is called to the fact mentioned in the dis- , 
cus.sion of the general water metabolism, that almost , 
all infectious diseases bring about retentions in the 
organism. A noteworthy, but heretofore unexplained, 
observation is that following experimentally produced 
hjTjerventilation attacks occur with regularity in pa- 
tients suffering from migraine. I have pointed out ■ 
that hyperventilation leads to mobilization of liquid. 
Moreover, Muck, who described the occurrence of 
attacks after hyperventilation, also observed that the 
paroxysm could no longer be produced by hyperventi- 
lation, if the patient had previously gone through ,a 
period of stan'ation. This phenomenon can be under- 
stood considering the well known fact that a period of 
starvation is one of the most effective means for the 
elimination of retained water. Obviously, therefore, 
if, following starvation there is no retained liquid in . 
the organism, the subsequent hyperventilation cannot 
lead to mobilization and so cannot lead to a fluid accu- 
mulation in the brain. At this point, it should be men- 
tioned that nervous and emotional disturbances are 
known to be instrumental in bringing about attacks 
of migraine in predisposed individuals. I have pointed 
out that nervous and emotional irritations may lead to 
hyperventilation. Such hyperventilation may lead to 
mobilization of liquid and to attacks in the same man- 
ner as described under experimental conditions. 

THERAPY OF MIGRAINE 

I have presented a theory of the pathogenesis of 
migraine. If one wishes to apply this theory to the 
therapy of migraine, it is obvious that the chief aim 
should be the 'prevention of^ accumulations of liquid in 
the organism and the elimination of liquid previously 
accumulated. It is easily understood that prevention 
of water retention and elimination of water already 
accumulated should have a curative effect in the reten- 
tional type of migraine, where the accumulation of 
liquid in the brain is ascribed by me to the participa- 
tion on the part of the brain in retention occurring 
throughout the body. In the mobilizational type, which 
was found to be due to local accumulation of liquid in 
the brain which was previously retained in other parts 
of the body and then mobilized, prevention and elimin- 
ation of retentions should similarly have a curative 
effect, since in the absence of retention no mobiliza- 
tion can occur. 

I If a survey is now made of the possible means of 
preventing and eliminating retentions, or, in other 
I words, of establishing an “antiretentional” treatment 
I of migraine, attention is first drawn to the utilization 
! of diuretics. Empirically, and on the basis of various 
I other theories, diuretics have frequently been used in 
I migraine. I refer particularly to caffein. It can be 
j stated beforehand, however, that diuretics cannot be 
expected to secure complete relief in the mobilizational 
type of migraine. Diuretics, if effective, produce mo- , 
bilization of water, in other words, they produce pre- 
cisely the occurrence which plaj-^s such a significant. 
role in this condition. Should a diuretic be discovered, 
the effect of which is stable and continuous, rather 
than spasmodic, and which, therefore, does not lead 
to sudden mobilization, it might be of advantage in the 
therapy. At the present time, however, the niobiliza- 
tional type of migraine is a priori excluded from an 
attempt at a therapy which uses the administration . 
of diuretics as the sole measure. But there are seem- 
ingly unsui-mountable difficulties in the way of this 
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method of ti*eatment in the retentional t^e of mi- 
graine as well.. The most serious obstacle in the utili- 
zation of , diuretics is their imreliability, as there is 
not one which is effective in all cases, nor at all times 
in the same , case. The toxicity of certain diuretics, 
such as, mercurj’- preparations, and the undesirable by- 
effects of others, such as that of caffein on sleep or 
theobromine on digestion, should also be mentioned. 
These undesirable effects are of so much more import, 
because the nature of migraine would necessitate an 
extensive, if not a. lifelong, administration. Accord- 
ingly, diuretics cannot be utilized as the only means of 
antiretentional treatment of migraine, although occa- 
sionally they may be of assistance. 

Different conditions are met with if the attention is 
turned to a consideration of nutrition as a possible 
method of an antiretentional therapy of migraine. The 
expectation that the best method may be to adapt the 
nutrition to the therapy is justified by the facts which 
have been enumerated in the survey of the general 
water metabolism. It has been pointed out that cer- 
tain factors in the diet have a very effective diui-etic 
and_ others a definite retentional influence on the or- 
ganism. . These observations prordde the main prin- 
ciples, of the therapy under discussion. This should 
consist of a liberal administration of such food sub- 
stances as have a diuretic action and should include a 
restriction of those food substances rvhich produce re- 
tentions. A theoretical basis for this regime thus pre- 
senting itself, the question as to practical feasibility 
and effectiveness is answered in the affirmative by the 
favorable results obtained in migraine by this diet that 
shall shortly be discussed. Well founded, theoretically, 
feasible and effective in practice, the great advantages 
of an antiretentional diet are ob\dous. Its influence 
upon the water metabolism is continuous, not spas- 
modic and not mobilizational, in contradistinction to 
the pharmacological diuretics and can, therefore, be 
applied with the same favorable results in the mobili- 
zational as in the retentional type of migraine. Also, 
in contradistinction to certain diuretics, it is naturally 
non-toxic, and if well chosen, wdthout any improper 
bj’^-effects. Finally, as the antiretentional treatment 
must be kept up indefinitely in most instances to secure 
lasting results in migraine, all possible objections to 
a lifelong administration of medicaments are avoided. 


DISCUSSION OF PRINCIPLES OF DIETOTHERAPY OF 
MIGRAINE 


To repeat: The main principle upon which such a 
, diet should be constructed is that of the utilization of 
food substances whose action is antiretentional and 
the restriction of food substances the action of which 
is retentional. Upon this principle I have built a diet 
•which I call antiretentional and which I describe in 
detail in a work published in 1933. 

The most important features, of the antiretentional 
diet are the following: it is rich in pi’oteins, aiming' 
.at the utilization of their diuretic action. :A liberal 
protein intake is of great importance, because, not 
• only do the other quantitatively significant food ele- 
ments, not share, the characteristic diuretic action of 
the proteins, but a diet rich in carbohydrates and fats 
is regularly followed by a retention of liquid. The 
.. amount of proteins administered is from approxi- 
^ mately 1.5 to 1.8 grams per kilogram, ideal weight, 
i : As a basis for figuring the ideal weight, Broca’s simple 
I formula is used, according to ■which ideal weight in 
! kilograms is equal to height in cm. minus 100. Thus 
the ideal weight of a man of the height of 69 inches is , 
obtained in the following manner: 69 inches are equal 


to approximately 175 cm.; 175 minus 100 is 75. Con- 
sequently the ideal weight of this man is 75 kilograms, 
approximately 165 pounds. The amount of proteins 
administered is, therefore, from 110 .to 135 grams 
daily. This corresponds to the elimination of 35 to 42 
grams of urea daily, a powerful diuretic in such 
amounts. The proteins administered should consist to 
a lai'ge extent of meats and, particularly in the initial 
stages of the therapy, of substances rich in nucleopro- 
teids, such as liver, kidney, sweetbread, sardines, etc. 
In the antiretentional diet special consideration must 
be given to the nucleoproteids, on account of the diu- 
retic action of one of their constituents, i. c., the purin 
substances,, which are chemically rela'ted to the diu- 
retics of the caffein group. 

The amount of from 1.5 to l.S grams of proteins 
per kilogram ideal weight daily is comparatively high. 
This amount is above the minimum requirement and, 
according to many authors, may be the source of vari- 
ous disturbances, especially if it is administered 
mainly in the form of proteins of animal origin. While 
it is true that the minimal amount with which a pro- 
tein equilibrium may be maintained is much less than 
the amount suggested as a significant part of the anti- 
retentional diet, attention should be called to the fact 
that the minimum is not necessarily the optimum, 
particularly in view of antiretentional aims. But there 
are quite a few observations which can be quoted and 
which seem to show that apart from the antireten- 
tional therapy the administration of such quantities 
of proteins is advantageous rather than otherwise. I 
make mention of the finding of Lieb, who kept two 
arctic explorers on a meat-rich diet for an extended 
pei'iod. Not only did he not observe any harmful re- 
sults but at the end of the experiment the men showed 
a ruddier appearance and there was a cessation of the 
loss of hair from which one of them was suffering. 
Others found accelerated wound healing in a group 
of rats fed with a diet rich in proteins. As to the 
general mortality rate, the interesting observation of 
Lichtenfeklt may be quoted, according to which the 
more proteins of animal origin there are in the diet, 
the lower the mortality rate. However, the adminis- 
tration of from 1.5 to 1.8 grams of proteins daily per 
kilogram ideal weight for an extended period may be 
harmful and may not prevent retentions of liquid if it 
is associated with the ingestion of large amounts of, 
food elements promoting retentions, such as carbo- 
hydrates, or fats, or both, and if it is associated with' 
the introduction into the organism of large quantities 
of liquid. In such cases, notwithstanding the diuretic 
action of proteins, the carbohydrate and fat-rich diet 
increases the ability of the individual to retain water 
and the liquid introduced in large amounts offers at 
the same time the substance to be retained. It should 
therefore be emphasized that the antiretentional effect 
of a . high protein diet can only be expected if the 
other rules are adhered to. Distortions of this treat- 
ment such as the advocacy of a high protein intake 
without considering the simultaneous obligatory re- 
strictions, etc., should be emphaticalty opposed. 

Among the restrictions mentioned, one of the most 
important is that which refers to the carbohydrates. 
Restriction of the carbohydrates is necessary in the 
antiretentional diet on account of the retention of 
liquid which follows the ingestion of carbohydrates in 
large quantities. I found it adAusable to begin treaty 
ment mth the administration of approximately 2.5 
grams carbohydrates per kilogram body weight and 
later to increase this quantity to approximately’ 3.5 
grams or more in case that such an increase is indi- 
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cateci in order to maintein the body weight and w’here 
the individual tolerance, from the point of view' of the 
water metabolism, allows such a procedure. In the 
individual previously mentioned w'hose height is 175 
cm. and whose ideal weight is therefore 75 kilograms, 
the carbohydrate content of the antiretentional diet 
varies betw'een 150 and 260 grams, or slightly more, 
daily. 

A restriction of the intake of fats is also necessary 
in the dietarj- therapy of migraine, because, as men- 
tioned previously, the ingestion of fats is followed by 
a retention of liquid in the same manner as takes place 
after the ingestion of large amount of carbohydrates. 
It has been my procedure to fix the amount of fats at 
from forty to fifty grams daily, irrespective of the 
body weight. Theoretically, antiretentional results 
can also be expected from a diet containing more fats, 
‘if the carbohydrate intake is restricted below the 
amount previously stated. But such a procedure would 
w'ould inv'olve the possible development of acidosis 
with its undesired effects. Experience also show’s that 
a re.striction of fats is generally much more easily ac- 
cepted and moi'e faithfully followed by patients than a 
restriction of carbohydrates below the quantity sug- 
gested. 

In reference to the intake of sodium chloride, on first 
thought, a severe restriction w'ould seem necessary, in 
the same w’ay, as is practiced in edematous conditions 
in order to reduce water retention. Yet, in the anti- 
■ retentional diet it seemed to be sufficient to instruct 
, the patients to use salt in their food w'ith moderation 
. I and to avoid distinctly salty food, such as soups, her- 
ring, etc. While the effectiveness of this therapy — 
,"'; wv{thout the complete elimination of salt in the diet — 
was demonstrated by the results obtained, neverthele.ss 
certain cases with insufficient improvement made a 
search for further perfection of the diet necessary. 
Seeking a solution to this problem, in several cases 
where patients did not respond w'ith complete satis- 
faction to the treatment, they were advised to abstain 
from the use of salt in cooking their meat and vege- 
tables and told to use it in .specific amounts on this food 
after it w'as prepared. For this purpose 1 to 2 grams 
of sodium chloride w'ere allow'ed daily. The patients 
were not required to eat .special bread (prepared with- 
out salt) and w’ere occasionally permitted to have 
cheese which also contains some salt. The re.sults, 
however, w’ere not uniform. In one case a definite 
further improvement was noted (Case No. 1), but 
in another case the condition remained unchanged 
(Case No. 9). Finally it is noteworthy that the only 
patient of the 30 observed so far, in whom the head- 
aches remained unimproved by the antiretentional 
! therapy (although the accompanying vomiting, etc., 
disappeared) w'as on an unsalted diet previously to 
and during the antiretentional treatment (Case No. 
10). WTiile obviously, further observations are neces- 
sary in this direction, it seems at the present time to 
be advisable to make an attempt with the salt-poorer 
form of the antiretentional therapy in those cases in 
w'hich the response to the moderately salt-poor form of 
the diet is not quite satisfactorj'. 

Since general ^vater retention and local intracranial 
accumulation of liquid seem to be the immediate cause 
of headache and of the other symptoms in migraine, 
an important measure -in the antiretentional manage- 
ment is the restriction of the liquid intake. Thus, it 
can not only be exprated that such restrictions as are 
due to the introduction of an excess of liquid may be 
avoided, but one may also take into account the diuretic 


action of salt and other minerals. The amount I usu- 
ally administer varies betw’een one and one and a half 
j liters including the fluid content of fruits. My ob- 
servations show that the daily intake of liquids should 
i not be less than one liter. I have found that while a 
daily fluid intake below this level is not acceptable to 
many patients on account of thirst, it is also less effec- 
tive as an antiretentional measure and finally that it is 
harmful as w’ell and therefore absolutely inadvisable. 
The restriction of the liquid intake below’ a certain 
minimum, which seems to be approximately one liter 
in the diet I have just suggested, is less effective anti- 
retentionally because, in such circumstances, the avail- 
able liquid may be insufficient to cari'y and eliminate 
all the molecules w’hich could be earned and eliminated 
if more liquids w’ere available. Consequently, a salt 
and mineral retention may ensue with an accompany- 
ing, though inadequate, w'ater retention. Daily intake 
of less than one liter of liquids including the fluid con- 
tents of fruits over a long period is, therefore, abso- 
lutely contraindicated. In patients whose individual 
tolerance for liquid is higher, the quantity can be grad- 
ually increased under careful conti’ol of the body 
w’eight and of the symptoms. In summer, if the out- 
.side temperature is high and perspiration excessive, 
one or tw’o glasses of water may be added to the 
amount which has been found to con-espond to the 
individual tolerance. 

As to the vitamins, obviously, all of these must be 
represented in any nutritional system, planned for 
prolonged usage, in order to avoid the various forms of 
avitaminosis or hypovitaminosis. Excessive adminis- 
tration of vitamins must also be avoided so as to pre- 
vent the harmful effects of hyperrttaminosis. 

Finally, consideration should be given to the caloric 
requirements. A high calory diet is necessarily either 
a high carbohydrate or a high fat diet, or both, and 
consequently leads to liquid retention. The diet low- 
est in calories, i. e., a starvation diet, is followed by 
elimination of retained liquid. Accordingly, the diet 
used in migraine should be a low calory diet, where the 
minimum w’hich is sufficient for the needs of the or- 
ganism and which is not accompanied by any untoward 
results even if given for an indefinitely prolonged peri- 
od is admini.stered. The antiretentional diet, as sug- 
gested in my previous publication, provided between 
twenty and twenty-eight calories per kilogram, ideal 
weight, W’hich was, as intended, a low figure. It should 
be stated, that, contrary to expectations, I observed 
no undue loss of w’eight except in rare instances. Sub- 
sequent experience show’ed that the amount of calories 
administered can safely be augmented in some cases, 
and should somew’hat be increased in other cases, be- 
yond level previously suggested, always remaining, 
however, below’ the limit of the tolerance. 

Based on the foregoing guiding principles, I have 
built a dietary therapy of migraine. The following is 
one example of an appropriate diet : 

Breakfast 

1 glass of orange juice (6 oz.). 

30 grams of toast with one pat of sweet butter. 

1 cup of coffee, using one of the brands from w’hich the 
major part of the caffein has been extracted and to which 
are added one tablcspoonful of cream and one teaspoonful 
of sugar. 

Lunch 

100 grams of calf’s liver, or in the later period of the therapy 
a similar amount of lean meat or poultry or fish. 

Salad, such as lettuce, tomatoes, etc. 

30 grams of bread. 

. 150 ^ams of raw fruit. 
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Dinner , 

150 Ri-anis of lean meat, poultry or fish. 

Salad and vefcelables, containing no moire, than 17 per 
cent of carbohydrates. 

; 30 grams of bread. 

15 grams of cheese. 

150 grams of raw fruit. 

After several tveeks of the treatment it is usually 
possible to. add from 60 to 150 grams of pastry or pie 
or cake, etc. 

For tw'entj’^-four houi*s, from 3 to 4 glasses of ivater 
are administered. 

/ In addition to the diet, phenobarbital, one-fourth of 
/a grain four times a day, was administered in such 
cases as showed sjTnptoms of nervous irritability or 
■.insomnia. 

\ . RESULTS OF TREATMENT 

Thirty cases of migraine and related conditions of 
headache were treated thus far in this manner, the 
fii'st fourteen cases of which ivere described in detail 
in, the preiious publication. The subsequently ob- 
served cases showed briefly the f olloiving : 


last two years, twice weekly. The attacks begin in the morning 
and subside in the evening or the next morning and consist 
of severe hemicrania and vomiting. The paroxysms are asso- 
ciated with several loose bowel movements, while at other times 
the patient suffers from constipation. Hay-fever from the be- 
ginning of June till the middle of July. ' The patient was under 
observation with A.R.T. for three weeks from April 28, to May 
18, 1932. During this period four attacks occurred but -with 
greatly diminished severity. While previously the patient was 
compelled to stay in bed on the days when the paroxj'sms oc- 
curred and could take no food, during the period of observa- 
tion he w*as able to be about, continue his work and follow the 
diet. The attacks were also shorter and not accompanied by 
vomiting. 

Case No. 7. Mrs. R. T., age 38. Mother suffering from 
migraine. Patient has had headaches since childhood, originally 
once or twice weekly, for the past few months, however, almost 
daily. The headaches are severe, appear on one side of the 
head or the other, begin in the morning with %dsual disturbances 
and are associated with nausea. 'Constant dizziness and drowsi- 
ness. On A.R.T. (from September 15, 1932, till August 22, 
1933), the dizziness and drowsiness disappeared completely. 
The headaches appeared only during the menstrual period, but 
even then were less severe and most of the time without visual 
disturbances and without nausea. At the end of August, 1933, 
the therapy was discontinued. In a few weeks, the daily head- 
aches, as well as the dizziness reappeared. On September 30, 
1933, A.R.T. was resumed with the same results as previously. 


Case No. 1. , Miss A. G., age 29. Bilateral headaches since 
childhood occurring, after short periods of relative freedom, for 
days or weeks and reaching occasionally such intensity that the 
patient is. compelled to stop work for months or years. On 
antiretentional therapy (A.R.T.), consisting of the diet and 
phenobarbital, which was begun on December 28, 1928, although 
no complete relief was obtained, there was an improvement in 
the severity of the complaints to the extent that the patient 
.could resume her work. This condition lasted until January, 
1933, when the therapy was discontinued on account of the 
occurrence of an illness which was diagnosed by a physician 
as iiertussis. A severe relapse followed and the patient again 
had to give up her position as an office worker. July 15, 1933, 
A.R.T. was resurhed, yet the improvement, though definite, was 
not satisfactory. August 18, 1933, the same diet was given but 
with instructions that no salt was to be used in the preparation 
of the food but that one-quarter of a teaspoonful of salt should 
be added daily to the cooked meals. This regime was followed 
by such a marked improvement in the headaches and other ac- 
companying symptoms that the patient resumed her work (ob- 
servation till February 17, 1934). 

Ca.se' No. S. Mrs. E. P., age 30. Mother suffered from head- 
aches. One brother has epilepsy. Patient has dull headaches 
on both sides of the head, accompanied by nausea, on the aver- 
age of every other day since childhood. During A.R.T., with 
which the patient was under observation from October 29, 1931, 
till June 3, 1932, the headaches and nausea greatly diminished 
in severity and frequency, periods of several weeks elapsing 
without complaints. Even the menstrual periods were occasion- 
ally free from attacks. 

Case No. 3. Mrs. I. S., age 34. For the last twelve years, 
periods of weeks or months of dull headaches in the back of the 
head and both temples with blurred vision daily. Particularly, 
severe headaches during menstruation. Following A.R.T., im- 
provement to the extent that the headaches and visual dis- 
turbances completely disappeared. The patient has been under 
obseiwation from October, 1930, until January, 1934. During 
this period similar improvement followed the A.R.T. on three 
repeated occasions. The treatment was not continuous because 
upon obtaining relief the patient usually discontinued the 
therapy. 

Case No, Mr. J. E., age 28. Father had epilepsy, com- 
mitted suicide. One brother had convulsions. Patient is suf- 
fering from attacks of hemicrania which usually occur two or 
three times weekly, while for the past two weeks they are 
continuous, of increased severity and even extending through 
the night. On A.R.T. (diet and phenobarbital from Dec. 13, 
1931, to Jan. 4, 1932) the complaints disappeared completely 
on tbe fourth day and did not recur up to the end of the ob- 
seiwation. 

Case No. 5. Mrs. L. M., age 34. Mother suffering from head- 
aches. Patient has headaches of hemicrania since youth, foi*- 
merly occurring only with the menstrual period, for the past 
three weeks, however, of daily occurrence. The attacks com- 
mence in the morning and_ are occasionally associated with 
nausea. Lately, gaining weight. During the period of obser- 
vation with AR.T., from Dec. 14, 1931, till March 12, 1932, the 
, attacks completely disappeared and even during the menstrual 
periods. ' . 

Case No. G. Mr. M. B., age 37. Since youth, .suffering from 
. attacks of headaches, previously every seven to ten days, for the 


Case No. 8. Miss M. F., age 27. Hemicrania with nausea 
and occasionally with vomiting once or twice weekly since child- 
hood. The attacks are of such severity that patient is com- 
pelled to stay in bed. On A.R.T. (from March 21, till May 
16, 1933), the headaches became milder, of shorter duration, 
vomiting was absent, it was not necessary for patient to go to 
bed and she could continue work, although the frequency of the 
attacks was the same as before. 

Case No. 9. Mrs. S. W., age 40. Mother and two sisters 
suffeinng from headaches. Patient has had attacks of sevei'e hem- 
icrania for the past ten years, formerly only at the menstrual 
period, lately almost weekly. The attacks are associated with 
vomiting and last from one to three days. On A.R.T. (diet and 
phenobarbital, from May 20, 1933, till September 18, 1933), 
up until August the headaches and vomiting disappeared com- 
pletely. Tlien, notwithstanding the diet was changed to the 
salt poorer form, they recurred again but only during the 
menstrual period and even then without vomiting. 

Case No. 10. Mr. A. M., age 53. Attacks of severe hemi- 
crania since childhood, manifesting themselves during the last 
ten years four to six times monthly, with visual disturbances 
and vomiting. The attacks are pi-eceded by an elemination of 
large amounts of light colored urine and are followed by fatigue 
and backaches for one to rivo days. Previous therapy, including 
vegetarian and salt fi’ee diets, (the latter observed by the patient 
until the beginning of the A.R.T.) ineffective. A completely 
unsalted form of the A.R.T. was employed in this case with 
the result that, although neither the frequency nor the severity 
of the paroxysms changed, the vomiting which accompanied the 
attacks and the fatigue and backache which followed them 
disappeared entirely (under observation from June 24, 1933, 
till December 18, 1933) . 

Case No. 11. Mrs. G. V., age 41. For the past twenty years 
attacks of hemicrania with nausea in very severe form in con- 
nection with the menstrual period, and independently from the 
latter, with less severity daily for weeks on some occasions. On 
A.R.T. (diet and phenobarbital) complete reMef on repeated 
occasions (from July 1, till the beginning of September, 1933; 
from September 23, till November 18, 1933, and from D-cember 
IG, 1933, till January 6, 1934) . Discontinuation of the therapy 
was followed by relapse in each instance. 

Case No. 12. Mrs. E. S., age 26. For the past two months 
daily headaches at top and back of head associated with nausea. 
Since the onset of the headaches, poor memory, drowsiness, and 
blurred vision of the left eye. Eye examination reveals visual 
changes, probably due to spasms of the retinal arteries (Dr. N. 
Nelson). On A.R.T. (diet and phenobarbital) the headaches, 
nausea, drowsiness and visual disturbances almost completely 
disappeared (from September 29, till October 27. 19331. At 
the latter date A.R.T. was discontinued and Fowler’s solution 
administered up to November 10, 1933. Thereupon the same 
s;pnptoms reappeared, in an even more pronounced manner. On 
discontinuation of the arsenic solution and the re-employment 
of A.R.T. all symptoms disappeared with no recurrence to date 
•(February 9, 1934). 

Case No. IS. Mr. I. K., age 19. For the past six or seven 
years severe pounding headaches, occasionally with vomiting, 
formerly once a month, for the last year twice monthly. During 
the last four months every day, particularly in the morning, 
drowsiness, lassitude and fatigue. On A.R.T. (from November 
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J, 1933, till February 8, 1934), the headaches and the other 
complaints disappeared entirely. 

Case iVo. 74. Sirs. Y. L., age 45. Formerly on the average of 
once in t^ve months, during the past three months increasing 
in frequency and during the past two weeks five times, attacks 
of severe hemicrania with nausea. Sister suffers from migraine. 
On A.R.T. (consideration being given to the presence of dia- 
February 10, 1934), the parojfysms did not occur, not even dur- 
ing the menstrual period. 

It may be noted that .some of these do not represent 
typical cases of migraine. Encouraged by the obser- 
vations, that the response to the therapy was similar 
in typical, as well as atypical cases, a trial was made 
in cases of headaches definitely of a non-migrainous 
origin, although apparently due to similar pathogenic 
factors (Foldes, 1. c.). The results were as follow's; 

Case No. 10. Mr. D. W., age 54. No prerious history. For 
the past week severe daily hemicrania with blurred vision, dizzi- 
ness, thick speech, recurring inability to remember words for a 
few minutes at a time, generally poor momorj'. The examina- 
tions showed the following. Occasionally for one or two minutes 
the patient does not respond to questions although he hears and 
attempts to carry out orders. Neurological examination other- 
wise negative. Eye grounds normal. Coated tongue. Soft 
systolic murmur audible all over the heart, dilated aorta. Pulse 
rate 100, blood pressure 13G/80. Liver palp.able. Urine: Mod- 
erate precipitate of albumin (sulphosalicylic acid reaction), 
sugar 2.G per cent, acetone and diacetic acid absent. Micro- 
scopically, red and white blood cells, hyaline and gi-anular casts. 
On A.R.T., (consideration being given to the presence of dia- 
betes), within a few days all complaints disappeared (from Au- 
gust 20, 1930, to March 9, 1931). 

Case No. 1C. Mr. G. K., age 39. Gaining weight for the past 
ton years. For the last one and a half years attacks of severe 
hemicrania with vomiting from two to three times a week. 
Blurred vision, independent of the attacks. Four months ago re- 
jected by insurance company on account of albuminuria. 

The examinations revealed the following: Weight 221 pounds 
(100 kg.5.), pulse rate 80, blood pressure 144/80. No visible 
edema. Fiuoroscopically, moderate hypertrophy of the left 
ventricle of the heart. Non-protein nitrogen of the blood 65 
mg. Urine: Specific gravity up to 1025, trace of albumin, 
microscopically, no pathological findings. Examination of the 
eye grounds showed papillary edema. On A.R.T. (from Sep- 
tember 6, 1933, to February 11, 1934), the headaches and vomit- 
ing did not recur again. The eye examination showed first a 
marked improvement and finally on February 9, 1934, a disap- 
pearance of the papillary edema.. The bluited vision disap- 
peared and repeated examinations of the non-protein content 
of the blood showed the following results: September 22, 1933, 
59 mg.; October 13, 1933, 26 mg.; November 24, 1933, 25 mg.; 
February 11, 1934, 23 mg. 

SUMMARY OF RESULTS OF TREATMENT 

The results obtained with A.R.T. in the sixteen cases 
here described and in the fourteen cases previously 
published can be summed up as follows : 

In fourteen cases the sjTnptoms disappeared com- 
pletely during: the period of observation (from three 
weeks to seven months, average observation three 
months) . Some of the most severe cases belong in this 
group. 

In nine cases the symptoms disappeared almost com- 
pletely. 

In four cases the attacks diminished in frequency, 
or severity, or both, to a marked extent. 

In tivo cases there was a complete cessation of all 
sjTnptoms in the first period (three months and one 


year, -respectively) following the therapj', with a sub- 
sequent moderate relapse. 

In one case neither the severity nor the frequency of 
the attacks of hemicrania responded to the therapy, 
but the vomiting and other symptoms ceased entirely. 

The improvements followed the A.R.T. with such 
rapidity and regularity that they are comparable with 
that obtained with specific forms of therapy. Con- 
sidex-ing, that of thiiTy cases, only one was refractory 
in so far as the headaches are concerned, and that even 
in this case the vomiting and other accompanying 
symptoms disappeared, it will perhaps be possible to 
use the A.R.T. as a so-called therapeutic test in differ- 
ential diagnosis. In one case which resembled mi- 
gi-aine in its manifestations, but which did not respond 
to the therapy, futher investigation disclosed that in 
fact, nasal polyps were the cause of the headaches. 

Upon the interruption or discontinuance of the 
therapy a relapse was observed within a few weeks 
in all cases. In many of these cases various foims of 
treatment prewously had been attempted, but antire- 
tentional therapy was the only one characterized by 
the patients as giving definite relief. All patients x’e- 
ported an improvement in their sense of general well- 
being. Particulai’lj' notewox’thy was the impi'ovement 
of the gastrointestinal distui’bances, such as coated 
tongue, poor appetite, sensation of heaviness in the 
x'egion of the .stomach and adbominal distentions, 
which fi-equently accompany migraine. 

CONCLUSIONS 

(1) It seems that attacks of migraine and head- 
aches of certain types develop in the presence of re- 
tention of liquid in the human organism, the brain 
tissue taking pai-t in this i-etention (retentional type). 
Ox*, these attacks develop if liquid I'etained throughout 
the body becomes mobilized, shifted to the brain and 
accumulates therein (mobilizational type). In both 
cases the intx-acranial pressure increases, leading to 
distention of the meninges : the immediate cause of the 
headaches and other symptoms of migraine and cer- 
tain related conditions. (2) A diet, termed as “anti- 
x-etentional”, has been developed, with the aim of (a) 
eliminating and (b) pi-eventing the x-etention of liquid. 
A desci-iption is given of the results obtained in thirty 
cases of migraine and certain related conditions. 
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Alvarez, F. M., and Farinas, P. L. - 

.4 Coviparative Diagnostic Stndg of the Biliary Tract and 
the Cholccystoyrajihy m the Chronic Noii-lithiasic Cholc~ 
cystilis. Rcvtic dcs Malad. dn Foie (Pwis) Nb. 5, 193S. 

These studies were performed partly under the auspices of 
Prof. G, Partui'ier and partly in the Clinical Institute of Ha- 
vana. The general statistics include 202 cases of which 26 only 
wore surgically verified. This is easily explained by the fact 
that the chronic non-lithiasic cholecystitis does not belong to 
surgeiy as does the sclero-atrophic eholecj'stitis, while on the 
contrary, the calculous cholecystitis have been automatically 
handed to surgorjt In each of these cases the following exami- 
nations were performed; the Graham-Cole test, the Meltzer- 
Lyon test, the study of the gastric HCl, and the clinical exami- 
nation. . 

, Their observations were classified in 3 groups: (1) The 
chronic infectious cholecystitis, divided into 4 varieties; (a) 
Sclero-atrophic cholecystitis, (b) Simple infectious cholecystitis, 
(c) Cholecystitis with catarrh of the cystic duct, (d) Cholecysti- 
tis due , to parasites in the duodenum or biliary tract. (2) 
Cholecystitis (or the ectasy of the gall bladder). (3) Peri- 
cholecystitis. 

The authors give the results of their investigation in almost 
a mathematic way — into these different tj*pes of cholecystitis, 
under the headings of cholecystography, itleltzer-Lyon test, gas- 
tric chemistry, and clinical examination. One will then easily 
understand the immensity of such a work and thank the authors 
for their arduous endeavor to introduce more clarity in that 
still obscure field of our medical knowledge. 

According to Alvaros, cliolccystography (Graham test) is a 
method of great importance for the diagnosis of the chronic 
cholecystitis without gaU stones in the following circumstances: 
(a) when the cystic duct and gall bladder are patent, then the 
dye is more or loss concentrated and shows the functional in- 
tegrity of the gall bladder. Two possibilities only remain in 
which a true interpretation of the variations of the opacity may 
be given, (b) When there is found some modification of the 
localization of the gall bladdoi', associated with an enlargement 
of the shadow at its basic part, or when there is marked delay 
in gall bladder cmptj'ing, e. g., choleeystatony. (c) When de- 
fects in the bladder contour and emptying difficulty are noted, 
e. g., in the pericholecystitis. 

The Graham tost is of minor importance (a) when there is 
complete “bloqnage” of the cystic ducts of the gall bladder, then 
there is no shadow. Such is the case, ns a rule, in the sclero- 
atrophic cholecystitis. Further, a negative Graham test may be 
attributed to some obstruction of the biliary tract, to a catarrh 
of the cystic duct, and, according to certain schools, to a very 
inconsistent elimination of the dye by the liver. 

The Graham test is to be considered of dubious value -when the 
shadow' is hazy. The authors believe that too much importance 
should not be given to the slight differences in the intensity 
of a shadow, or to the slight modifications in the gall bladder’s 
emptying time. In 00 per cent of the cases of simple infectious 
cholecystitis without “bloquage” in the cystic duct, with para- 
sites, or in atony of the gall bladder, the Graham test practically 
, is negative, although the functional capacity of the gall bladder 
is interfered with. 

The Meltzer-Lyon tost, (1) Has a major diagnostic value 
in the chronic cholecystitis without gall stones: (a) when the 
gall bladder response is markedly abnormal or absent or when 
they show a pathological bile “B". This is the case in most of 
the sclero-atrophic cholecystitis and in the great majority of 
the atonic gall bladders, (b) When the examination of slides 
of biliarj' samples show's obvious signs_ of gall bladder infection, 
cystic catairh or the presence of parasites. (2) Medical drainage 
is questionable (a) if the variations of the gall bladder response 
arc too slight and the changes of bile “B” too slight. This w'ill 
be observed at the onset of certain instances of infectious cholc- 
• cystitis and in certain cases of atonic gall bladder, (b) If owing 
to a technical error (possible in a non-specializcd laboratory) 
the macroscopic examination of the bile is in contradiction to 
the previous findings. (3) The method is w'orthless (a) when 
the gall bladder mucosa is not altered, very often w'hen the 
, infection is intramural, (b) In • the straw'berry gall bladder, 
(c) In the pcricholecy.stitis. , . 

The clinical examination is of major importance when the 
gall bladder has lost entirely its functional capacity, o. g., 
sclero-atrophic cholecystitis, and when the clinical signs have 
somew'hat a specific character, ;e. g., in the case of “toxo- 


anaph.vlactic syndrome” pertaining to the atonic gall bladder. 
The clinical examination, while insufficient alone for making 
a diagnosis, should at least give one a general orientation of 
the nature of the case. 

Gastric_ Chemistry; In the great majority of cases hyper- 
chlorhydria has been shown to be the most frequent factor ac- 
companying the chronic cholecystitis w’ithout gall stones, ow'ing 
to a predominant vagotonic condition, but this is a most variable 
element in the diagnosis. 

In conclusion, the authoi-s believe that the history, along with 
a_ Meltzer-Lyon and Graham test should enable one to diagnose 
diseased gall bladder w'ithout gall stones. 

Rogai'ding infectious sclero-atrophic cholecystitis, great stress 
is laid on the viscosity of the bile “B”, similar .in color to ‘‘mint 
liquor”, with the presence in high quantity of flakes and mucus 
as well as columnar epithelium (Lyon). Also much importance 
is laid upon the finding of a quick and spontaneous gall bladder 
response before any duodenal injection, joined to an intermittent 
leakage of hile “B", and a slow’er response after the magnesium 
sulphate injection (Chiray, Lyon, Swalm). Such are considered 
by the authors as positive signs of infectious cholecystitis. The 
presence of shaggy mucus or of flakes in an oily substance is, 
according to the authors, a sign of a cystic catari'ah; this is in 
contradiction with Bockus, who believes that these are due to a 
mixture in the duodenum of the gastric juice wdth bile. 

Five cases .showed parasites: 2 Anguigilus and 3 w'ore cases 
of Lambliasis. Their origin may have been the biliary tract, 
as well ns the duodenum. 

The clinic.al aspects of the gall bladder ectasy, are given as 
follows: a sensation of giddiness and attacks of migraine, 
‘‘urlicaire”, bilious attacks, all of W’liich are of anaphylactic 
natui'e; but in addition will be found gastric manifestations 
such as burning, pain and cramps of a reflex nature. Consti- 
pation and flatulence are also frequent. The article is accom- 
panied by a stati.stical table for summarization. 

Comments: Objections may be raised by those critics who 
grant little importance to the diagnosis of an infectious chole- 
c.vstitis, demon.stratod by septic bile, as obtained by drainage — 
the post-operative specimen show'ing too often a different micro- 
•scopic flora. Others may object to a diagnosis of non-lithiasic 
cholecystitis, in the absence of post-mortem or surgei'y. Many 
will explain the inconsistency of the authors’ results by the 
systematic use of unphysiological methods. Most of us, however, 
W'ill admit the sincerity of this extensive study, undertaken ^vith 
the object of determining the relative value of our actual clinical 
methods of investigation. Others might suggest newer and more 
reliable methods of study. 

Jean R. A. Le Sage. 

(Ifontreal) 

Weinbken, M. 

Right-Sided Duodenum Inv(r)'sum. Lancet, 2SG, Feb. 10, 
lOSJt, 280-Si. 

Sandora has reported 10 cases in the last year and the author 
has found II more cases in his ow'n practice in the same period. 
Sandera considers right-sided duodenum inversnm to belong to 
the congenital abnormality known as mobile duodenum. The 
latter he defines as a congenital dystopy due to faulty or de- 
fective attachment of the duodenal mesentery; in association 
with it may be found abnormalities of the pancreas, right kid- 
ney, portal vein and transverse mesocolon. 

The normal duodenum as described in the textbooks is divided 
into four parts, viz., superior, descending, horizontal and ascend- 
ing. In right-sided duodenum inversum, at the inferior flexure, 
the third part, instead of going to the left of the second part, 
turns up to the right of the second part and goes on to form 
the duodenojejunal junction w’hich likewise may be abnormally 
situated. It may or may not give rise to symptoms, but it is 
considered that the abnormal passage hinders the normal out- 
flow of the parcreatic and biliary secretions, thus tending to 
lead to disease in either of these organs. There is no general 
delay in the emptying of the stomach. W’hen symptoms do 
occur they resemble those of a duodenal ulcer and are referable 
to the stomach. There is frequently a diarrhoea which Sandera 
attributes to a pancreatitis. 

Eleven cases are described. They varied from 26 to 70 years 
in age. Their symptoms are always present for a number of 
years. The condition can only be diagnosed by X-ray with the 
patient in the vertical position. It is thought to be due to a 
congenital error in development. 

J. S. Bay. 
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Haft. Henry H., M. D. ^ j vt 

The Colon Changes vn Chronic Arthritis Compared with 
other Chronic Diseases. .47/1. Jour. Med. Sc., June, 1933, 
V- 

A clinical study of 25 chronic arthritis cases and a similar 
.s-tudy of 25 dispensary patients -ndth non-arthritic .chronic ail- 
ments revealed a high incidence of ileocecal valve incompe- 
tencics, reduplications, lack of haustral markings and atonies. 
A larger percentage of ileocecal valve incompetency was ob- 
served in the arthritics than in the controls, the significance of 
which the author does not attempt to e.vplain. He suggests that 
“the expression of the abnormalities in the bowel of the arthri- 
tics, as well as in the control cases, is manifestation of chronic 
diseased states rather than a condition which is peculiar to the 
chronic arthritides”. Allen Jones. 


Bl'r.n'ett, Fr.\ncis Lowell, M. D., and Oeer, Frank Roberts, 
.M. D. 

Arthritis, Anabolic Nutrition and Health, A study of the 

Nourishment and Health of Joints. Am. Jour. Med. Sc. 

(From the Health CIa.s.s for Arthritis at the Peter Brent 
Brigham Hospital.) 

The authors state that “a failure of nutrient substance to 
construct or preserve normal bone and cartilage, i. e., a meta- 
bolic disorder, has been often considered as the cause of ar- 
thritis”. They quote Minot: “little is known concerning the difll- 
culties of absorption and utilization of food products from the 
digestive tract and regarding what particular food factors may 
improve gastro-intcstinal function. ... It is probable that 
significant degrees of such disturbances may arise in arthritis 
and be overcome by well chosen diets.” The authors feel that 
the Fletcher and Graham diet by impiwing colonic function 
may favor the nourishment of the joints. To favor what is 
termed “anabolic nutrition”, the patients are educated to eat and 
live in order so to operate the pro.ximal colon that entirely seg- 
mented feces and normal intestinal rates are produced.” A de- 
tailed inquiry into the patients’ ways of eating and living is 
made. Studies revealed that poor fat digestion was most com- 
mon, starch the next and protein the least. Some stools had an 
acid reaction which was changed to alkaline by treatment. Er- 
roneous eating and the taking of laxatives caused diarrhoea or 
.soft stools. Fig. 2 shows the entirely segmented or normal 
human feces with which the normal intestinal rate is correlated. 
Together those indices signify complete digestion and absorp- 
tion {“anabolic nutrition”). 

With the prescribed foods, seeds are given and their first and 
last appearance in the feces is to be noted by the patient. As 
an example, a case record showed the first of the seeds in 13 
hours and the last in Cl hours. The first figures constitute the 
initial rate and the last the final rate. These figures signify a 
rapid intestinal rate according to the authors; they prefer ap- 
proximately initial rates 38 and final 110 hours, with segmented 
formed feces. 

The authors give details regarding diet which are too ex- 
tensive and detailed to be included in an abstract. They advise 
long continued co-operation on the patients’ part and feel that 
gratifying results will follow in a considerable number of pa- 
tients afflicted with chronic arthritis. Allen Jones. 

.Aitken; R. S. 

Treatment of Profuse Bleeding from the Stomach and the 

Duodenum. Lancet, S2G, April 21, 1931,, SS9-I,2. 

This is an analysis of 262 cases of bleeding from the stomach 
and the duodenum from the point of view of estimating the 
value of the various forms of treatment used. In 7 cases 
death was due to other causes. There were 27 deaths in the 
remaining 255 cases giving a mortality of 11 per cent. Of the 
2.55 case.s, 192 were very mild cases, were treated medically and 
will not be discussed further. The remaining 63 cases were 
cases of severe hemorrhage. Of these 31 were treated medically. 
There were 17 deaths and 14 recoveries. Most of the patients 
died directly from exsanguination. Of this group 5 may be 
excluded, but the author feels that the remaining group of 12 
deaths, comprising about one-third of the prrave cases so treated, 
should not bo regarded complacently. Of the 11 cases treated 
medically, but with the addition of blood transfusion, there 
were 3 deaths. In the group of 21 cases treated surgically 
there were 7 deaths. The author feels that from the high 
mortality among cases of severe hemorrhage treated along 
con.sei-vative medical lines, that this form of treatment is open 
to criticism. He also thinks, that from these figures surgery 
in expert hands is not necessarily a sentence of death. He 
recommends that cases of severe hemorrhage (i. e., those in 
which the red cells are below 2,000,000) should bo confined 
to bed with sufficient morphia to ensure complete rest, "rhey 
.should be given a transfusion of 500 c.cm. of blood without 
moving from the bed. If the bleeding persists or there is 
further hematcme.sis, the transfusion should be repeated once 
or twice in_ the next 24 to 48 hours. If the bleeding continues 
or the patient’s condition fails, operation with the minimum 
procedure to secure the bleeding point along with another trans- 
fusion .should he immediately undertaken. J. J. Day. 


WRiniiT, Harold E., and Freeman, Elmer B. ' ^ ■ 

New method for visnnlization of the unobstructed esopha- 
gus. Radiology, XXII, lGO-162, Feb., 193/,. 

Studying deglutition in persons who had never had the slight- , 
cst dysphagia nor any history of temporary cardiospasm the fol- 
lowing findings were elicited: 1. Barium swallowed at the end 
of full forced inspiration passed leisurely through the cardia. 

2. When respiration is suspended in the midst of normal in- or 
expiration, swallowed barium passes very rapidly through the 
esophagus and the cardia in a thin stream. 3. Barium swal- 
lowed at the end of full forced expiration is held in the esopha- 
gus for several seconds and causes a rather remarkable dilata- 
tion of the organ, which, in some cases, is almost as marked as is- 
seen in early cardiospasm. A quantity of more than two or , 
three moderate swallows is apt, by .sheer weight and volume, 
to overcome the temporary sphincteric action, and the whole 
mass then rushes pricipitately into the stomach. 

Satisfactory films in the majority of cases were obtained in 
the erect right anterior position after having the patient aerate 
the lungs and then at the end of completely forced expiration 
swallow two or three mouthfuls of thick barium mixture. The 
exposures are made immediately. Rehearsal of the expiration ' 
and swallowing is an aid to more uniformly successful results, 

A brief discussion of the prevailing views upon vago-sympa- 
thetic innervation, musculature and function of the lower 
esophagus emphasizes the meagerness of our present knowledge ' 
respecting the lower esophageal .structure and function, either in 
the normal or pathological individual. The authors have con- 
rinced themselves that mechanical factors respecting the re- 
spiratory changes within the thorax have some effect upon 
the deglutitory function. They also note that there is an 
anatomical feature in the course of the lower third, because in 
long-chested persons a satisfactory shadow of the filled esopha- 
gus is usually obtained on the first attempt, whereas individuals 
of short chest and wide costal angles frequently give con- 
siderable difficulty even to not infrequent failure. 

A few individuals have been found in whom retention of 
barium in the esophagus is best achieved at the end of full in- 
spiration. The suggestion is offered that these individuals may 
be potential cardiospasm cases, in view of the fact that this re- 
versed reaction is characteristic of all the cai'diospasm cases 
which the authors had studied. 

James T. Case. 


Kirklin, B. R. 

The value of the meniscus sign in the roentgenologic diag- 
nosis of ulcerating gastric mrcinoma. Radiology, XXII, 
131-135, Feb., 1931,. 

The value of “the meniscus sign” in the diagnosis of ulcerat- 
ing carcinoma, which was first described by Carman in 1921, 
is reiterated with several illustrative cases in which the roentgen 
diagnosis was made very early in the disease, in fact so early 
that the surgeon was reluctant to accept it until the stomach 
itself was opened. 

The sign depends upon the fact that ulceration has taken 
place upon the top of a small mass which projects into the 
lumen of the stomach, in contrast with benign ulcer which pro- 
jects outward from the lumen into the gastric wall. Demon- 
stration is best made with small amounts of barium in the 
stomach, and palpatory pressure as with the usual mucosal- 
relief-technique. On the lesser curvature in its vertical por- 
tion, the crater is seen as a crescentic shadow with its con- 
vexity directed outward, a typical “meniscus”. Distal to the 
incisura angularis on the lesser curvature, the base of the 
crater bends with the wall -and the meniscus is concave above. 
On the posterior wall of the stomach, the crater appears under 
pre.ssure as a dense irregularly rounded shadow encircled by 
a transradiant zone which corresponds to the elevated border. 
Of significance in the production and appearance of the sign, 
is the slightly raised, overhanging border which under pressure 
gives the separation of the crater from the surrounding stomach 
content, and results in a slow emptying when manipulated. 
The rugae adjacent to the ulcer are obliterated also. 

In differentiation from benign ulcer, ulcerating gastric car- 
cinoma does not project beyond the lumen of the stomach when 
seen tangentially as a niche; the rugae about it are obliterated, 
not accentuated and convergent as in simple ulcer; occasionally 
the base of the ulcer has a somewhat irregular profile; a 
mesially seen crater on the posterior wall usually has an irreg- 
ular margin; spastic phenomena are notably absent; the lesion 
is not tender, and occasionally may be palpable. Barium pent 
up between hypertrophied rugae can easily be dislodged. Benign, 
indurated, saddle-ulcer on the distal lesser curvature projects 
beyond the lumen prominently and is convex above, whereas . 
the crater of ulcerating carcinoma does not protrude apprecia- 
bly, if at all, and its base is concav-e above. 

Findings of the “meniscus” type are considered pathogno- 
monic by the author and are certainly conducive in careful 
hands to a much earlier recognition of the presence of malig- 
nancy in the stomach. James T. Case. 
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A FURTHER PROOF THAT THE GALL BLADDER 
EVACUATES VIA THE CYSTIC DUCT=*= 

By 

W. L. VOEGTLIN, M.D.; H. GREENGARD, M.D., 
cmd 

A. C. IVY, M. D. 

CHICAGO, ILLINOIS 


T hat the gall bladdei' in fulfilling its physiological 
function, evacuates by way of the cystic duct is a 
concept accepted by the majority of investigators. 

Lake (4), Lyon (5) and others have noted a decrease 
in the size of the cholecystogram following stimulation 
of the visualized gall bladder and a simultaneous in- 
crease in the concentration of iodine in the duodenal 
contents as drained with the Rehfuss tube in human 
subjects. In order to determine if these findings were 
applicable to dogs as well, this work was repeated by us 
on five dogs with results which agree with those of the 
forementioned authors (see Table I). Likewise 


iodine in the duodenal contents after stimulation of the 
visualized gall bladder is due to a re-excretion of this 
absorbed dye in the hepatic bile. Sweet further main- 
tains that all constituents of the gall bladder bile find 
their way to the duodenum, not by way of the cystic 
duct, but by a process of absorption and re-excretion 
in hepatic bile. Further evidence supporting his theory 
is the fact that most of the dye injected into an animal 
may eventually be recovered from a rubber bag con- 
nected to a single hepatic duct. 

A consideration of the entero-hepatic circulation ol 
tetraiodophenolphthalein offers a ready explanation of 


Table I 


Showing the decrease in the size of the cholecystogram 
and coincident increase in iodine in the duodenal 
drainage after cholecystolcinin injection (dog). 


1 

1 , 

' 


Dog Number 


' 1 

2 

3 

4 

5 

j Vbualization , . . , , 

. Good 

Good 

Good 

Good 

None 

5 Before Bilirubin 

1 





) Injection mp./lW c.c 


23.5 

21.0 


4.4 

Iodine • . . 

. O.-JS 

Trace 

0.77 

0 48 

0.19 

; ; 

Decrease in G-B 

. 





Shadow 

. .w% 

■40% 

50% 

30% 


After Bilirubin 






Inieclfon infj./JOO c.c 


{?7.3 

137.1 


82. G 

Iodine mg. /c.c. . - . 

. .i J.30 

3.20 

3.33 

1.17 

O.OS 


Voegtlin, Greengard and Ivy (7), working on dogs 
with a permanent fistula of the duodenum, repeatedly 
have obtained bilirubin and cholesterol values in the 
duodenal contents, following the stimulation of the gall 
bladder with cholecystokinin injections, that were sev- 
eral times higher than were the corresponding values 
ever found in determinations on hepatic bile obtained 
from normal dogs. 

The above data are but a small part of the strong 
presumptive evidence (1) tending to prove the correct- 
ness of the assumption that the gall bladder noimally 
evacuates its contents by way of the cystic duct. A 
small group of observers, however, persist in their op- 
position to this view. Sweet (6) has suggested that a 
. decrease in the size of the cholecystogram is accom- 
plished by a process of absorption of the dye by the gall 
bladder wall, and that the increased concentration of 

•fniin the Department oC I’hyslolofrj' ami Pharmacology, Northwestern 
University Medical School. ‘ • 

Submitted, June 5. 1934. . . 



this phenomenon. Evidence has been brought forward 
by Johnston (2) to show that the absorption of tetra- 
iodophenolphthalein from the gall bladder is a slow 
process although the question never has been investi- 
gated under the conditions of Sweet’s experiment. The 
crucial test of Sweet’s theory of gall bladder evacuation 
rests on whether there is an actual increase in the con- 
centration of bilirubin, cholesterol or iodine (if tetra- 
iodophenolphthalein is used) in the hepatic bile stream 
during active evacuation of the gall bladder. 

METHODS 

Six dogs were operated and run as “acute" experiments under 
barbital-ether anesthesia. The dogs were set up (sixteen hours- 
after injecting the dye when tetraiodophenolphthalein was used) 
with a cannula in the common bile duct and another in the 
hepatic duct draining the right lobe of the liver. (In the dog, 
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Ujo duct draining the right lobe of the liver enters the common 
bile duct below the entrance of the cystic duct.) Control samples 
were draivn from each cannula and the animal injected with 
cholccvstokinin. A second sample was withdrawn from each 
cannula after the injection and all four samples, as well as the 
gall bladder contents obtained at the end of the experiment, 
were analyzed for iodine (3), bilirubin or cholesterol as indi- 
cated in Table HI. Dogs IV, V and VI were fed a fat meal two 
hours before the operation to ascertain if, as would be expected, 
the biliary constituents are higher in the common duct than in 
the hepatic bile stream. 

RESULTS 

In the first two dogs of Table III, the bile was ana- 
lyzed for iodine after the injection of tetraiodophenol- 
phthalcin. Neither of these dogs showed any increase 
in the concentration of iodine in the hepatic bile stream 
during the evacuation of the gall bladder or a chola- 
gogue response to the preparation used as estimated by 
the rate of flow from the hepatic duct cannula before 
and after injection. There ivas in increased iodine con- 
centration in the bile drawn from the common duct 
cannula after injection as well as an augmentation in 
the rate of floiv. Further, in Dog I the bile obtained 
from the gall bladder was so extremelj'^ viscus that the 
mere fact of its presence in the common duct cannula 

Table III 

Shoiving the concentrations found in the hepatic and 
commoyi bite ducts before and after evacuation of 
the gail bladder (dog). Dogs 1-3 were starved biit 
received cholecijstokinin. Dogs 4-6 were fed fat 
meal in addition to cholecgstokinin. 


! 

1 Before Injection 

After Injection 

G.B. 


Hepatic 

Duct 

C.Ii, 

Duct 

Hepatic 

Duct 

C.B. 

Duct 

Dos I 

175 

0.95 

0.9.5 

175 

0.90 

2.40 

1 

135 

0.00 

0.31 

50 

2.0 

5 IS 

G.93 


Iodine*' 

DosII 

30 

JO. 5 

I. CO 

30 

l.«0 

1 00 

ar, 

1.20 

1 48 

35 

2.20 

2.30 

4.00 

Volume c.c 

lodicc* 

Dos in 

50 

0-28 

120.0 

50 

0.40 

119.0 

30 

0.30 

105.1 

10 

1.10 

22S.I 

233.0 

\'oJumc c.c 


Dos IV (fat meal) 

'I’irno (min ) 

1 Volume c.c 

j Bilirubin 

10 

0.28 
85.3 • 

10 

2.8 

210.0 

20 

0 20 
42.0 

3 

2;o 

250 0 

325.7 

Dos V (fat meal) 

Time (rnin.) ... . . 
Volume c.c. , . 
Bilirubin. 

Cho!t*tcroIJ , . , ! 

20 

l.O 

50.5 

18.4 

20 

2.1 

225.4 

72.8 

20 

1.1 

52.0 

21.0 

3 

5.8 

482.9 

121.6 

f 

Dr>s ^'I (fnt iTJcalj 
, Time (min ) . . j 

Volume c.c. . . . , 
Bilirubin 

20 

0.2 

88.5 

20 

2.3 

238.0 

17 

0.25 

91.5 

3 

1.6 

322 3 

448.0 


repurtoU at? mUlirrams per c.c. 
tliinruhin reported ns milllprnms per 100 c.c. 

ICholestorol reported as rallJIgrams per 100 c.c. 

{This ;raH bladder had evacuated so completely after the injection of 
‘*hi»leeystoklnIn that an accurate comparative analysis of the bllo 
coiiPtltuentB could not he made. 

constituted a striking ti'ibute to the contractile power 
of the gall bladder. In Dog III in which the bile ivas 
analyzed for pigment alone the same results in general 
are tabulated. In the three animals which were fed 
a fat meal (Dogs W, V and VI) , however, the common 
duct bile was found to be much richer in biliary con- 
stituents (pigment and cholesterol) than the hepatic 


bile collected from the hepatic duct during, the same 
period. The subsequent injection of cholecystokinin 
enriched the common duct bile still more, indicating 
that even under the stimulus of a fat meal (given two 
hours previous to the barbital anesthesia) the gall 
bladder does not manifest its maximum activity over 
a prolonged period of contraction. The bile drained 
from the hepatic duct was not enriched in bilirubin or 
cholesterol nor was the rate of flow appreciably accel- 
erated following cholecystokinin injection. In Dog V 
the gall bladder had. evacuated so completely after the 
cholecystokinin that an accurate analysis of the con- 
centrated residue could not be made. 

At least Dogs IV, V and VI -have demonstrated that 
in the barbitalized animal during digestion there is no 
evidence to support the theory that gall bladder con- 
stituents are excreted in the hepatic bile and con- 
versely leaves no explanation for the presence of 
higher pigment and cholesterol values in the common 
duct as compared with the hepatic duct unless the 
logical assumption is accepted that the gall bladder 
is slowly evacuating it.s contents via the cystic duct 
under the stimulus of the fat meal, Cannulation of the 
common bile duct also has eliminated the “milking 
action” of the duodenal peristalses which is of con- 
siderable importance in the evacuation of the gall 
bladder according to some authorities. 

Experiments on more dogs were not performed 
because the results on the five dogs used are so strik- 
ing and so readily predictable from the almost over- 
whelming evidence (1) in the literature that the gall 
bladder evacuates via the cystic duct. It would appear 
to be absolutely established that the gall bladder of 
man and all animals that possess a gall bladder empties 
via the cystic duct under normal conditions. At least 
it is believed that those who insist that the gall bladder 
does not so empty, have no uncontroverted evidence 
on which to base their claims. 

Although some data have been reported on the con- 
centration of bromine necessary to cause visualiza- 
tion of the gall bladder, no repox'ts are at present avail- 
able on the concentration of iodine in the visualized 
gall bladder of either humans or animals (1). Con- 
centrations of iodine indicated in Table II were found 
in a series of 12 dogs following satisfactory visualiza- 
tion of the gall bladder. 

CONCLUSION 

The only conceivable routes by which the contents of 
the gall bladder may x-each the common bile duct to 
give the results observed in this experiment are: (a) 
by way of the cystic duct, or (b) as Sweet suggests, by 
absorption fx'om the gall bladder and re-excretion by 
way of the hepatic bile. It has been shown that in 
barbitalized dogs, the latter mechanism does not occur 
during evacuation of the gall bladder either by the 
stimulus of cholecystokinin or a fat meal. The only 
logical conclusion is that the gall bladder evacuates 
its contents by the former method: namely via the 
cystic duct. 
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STUDIES ON GASTRIC MOTILITY UNDER LOW 
OXYGEN PRESSURES* 

By 

EDWARD J. VAN LIERE. M.S., Ph.D., M.D.t 
MOUGANTOWN, AVEST VIRGINIA 


A noxemia, or insufficient oxygen in the blood, is 
found in many different diseases and it really de- 
serves more attention than has been given to it in the 
past by physicians. Anoxemia is, perhaps, most com- 
monly found in diseases of the heart and cuculation ; it 
may, howevei', be associated with certain anemias and 
also with diseases of the lungs, especially lobar pneu- 
monia. The degree of anoxemia depends, of course, 
upon the seyerity of the disorder. • In heart failure, 


anoxemia for a rather long time without showing grave 
manifestations. In some of the anemias, for example, 
the red cells may be reduced markedly in number be- 
fore any striking change in the appearance of the 
patient is manifested. Unfoi-tunately, thei’e is but 
little mention in the literature with regard to the actual 
amount of oxygen in the blood in many of the diseases 
associated with anoxemia. 

It is well knovTi, as has been mentioned earlier, that 



Fig. I. The effect of anoxemia on hunger contractions. At I the oxygen 
was changed from 20 per cent to 5 per cent and at II from 5 to 20 per cent. 
The time is given at .5 second intervals. Note particularly the change in 
height of contractions. (Reproduced by agreement with the American 

Journal of Physiology). 


anoxemia may be so marked that the patient actually 
: has a bluish appearance and in certain types of pneu- 
monia the patient also may be cyanotic and show evi- 
dence of lack of oxygen in the blood. On the other 
hand, it must be conceded that the body, undoubtedly, 
is capable of withstanding a considerable degree of 

•From the Department of Physiolojo’, West Tirsinla University. Slorcon- 
. town, Wc.st Virginia. 
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certain cardiac disorders are associated with gastro- 
intestinal symptoms. When the sjTnptoms first mani- 
fest themselves at times it is not always easy to dis- 
tinguish between the two conditions. This fact alone 
suggested that it might be w'orth while to study the 
effect of oxygen want on the stomach. Another factor 
vrhich suggested the studies reported in this paper is 
the rapid development of airplane travel. As a conse- 
quence of this development, many people are subjected 
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to anoxemia who never would have been had the air- 
plane not been perfected. A few years ago the only 
persons subjected to high altitudes were the mountain 
climbers and the professional aviator and balloonist. 

THE EFFECT OF ANOXEMIA ON HUNGER 
CONTRACTION.S 

It was reported in some of the current literature 
which had to do with aviation a number of years ago, 
that some aviators experienced increased hunger when 
they made flights to high altitudes. If these reports 
were true, it meant that the low oxygen pressures 
might be capable of stimulating hunger contractions. 
As a result of these reports, an attempt was made to 
study hunger contractions under anoxemic conditions. 

Hunger contractions were obtained by the usual 
method of inserting a small balloon into the stomach; 
this was inflated and connected to a water manometer 
which bore a suitable writing lever so that the contrac- 
tions of the stomach could be recorded. After normal 
hunger contractions were obtained a suitable mask was 
put on the dog and anoxemia was administered by 
allowing the animal to breathe out of a rubber bag 
which in turn was connected to a gas machine which 
mixed the oxygen and nitrogen to the desired propor- 
tion (Van Liere, 1). A flutter valve was put into the 
circuit so that the carbon dioxide could not accumulate. 


severe grades of anoxemia, such as 5 or 6 per cent, the 
contractions were practically abolished as Figure 2 
shows. 

THE EFFECT OF ANOXEMIA ON THE EMPTYING TIME 
OF THE STOMACH 

The ne.xt obvious step in these studies was to deter- 
mine the actual emptying time of the stomach. That 
is, if the stomach motility was lessened as previous 
W’ork has shown, it was logical to believe that the 
emptying time of the stomach would be affected. 

The normal emptying time of the stomach was de- 
termined in a group of dogs. The dogs were fed a meal 
consisting of 40 gm. of hamburger steak, 10 gm. of 
dried gi-ound bread, and 50 c.c. of milk; 15 gm. of 
barium sulphate were added so that they could be 
examined fluoroscopically. After the normal empty- 
ing time of the stomach had been determined to our 
satisfaction the animals were subjected to anoxemia. 
This was accomplished by putting them into a large 
steel respmatory chamber (Van Liere, Crisler and Rob- 
inson) (4) which was capable of withstanding nega- 
tive pressure. VTien the air pump was started a valve 
was so aiTanged so that the air could be withdra'wn 
faster than it could enter, and as a result the animals 
were subjected to rarified atmosphere. By proper 
manipulation of the valve any desired oxygen pressure 



Fig. II. The effect of anoxemia on the digestive movements of the stomach. 
Five per cent oxygen was administered. Note the change in aplitude and 
the decrease in tone. (Reproduced by agreement wth the American Journal 

of Physiology). 


Figure 1 shows the effect of anoxemia on the hunger 
contractions. It will be seen that the height of the 
contractions were distinctly cut down. The rise in 
tone, however, is more apparent than real as a part of 
it is doubtless due to the contraction of the abdominal 
muscles and the subsequent rise of intra-abdominal 
pressure rather than the actual tonicity of the stom- 
ach. (Van Liere and Crisler) (2). 

THE EFFECT OF ANOXEMIA ON DIGESTIVE 
PERISTALSIS 

It was next thought worth while to study the effect 
of anoxemia on the digestive movements of the stom- 
ach. A different technique was used here. 

Dogs were given barbital-sodium intravenously (200 
milligr-ams per kilo body vrt.). The abdomen was 
opened in the mid line, a recording appai'atus or gastro- 
graph was used (Crisler, Van Liere and Booher) (3) 
so that the digestive movements of the stomach could 
be properlj' recorded. After obtaining normal graphs, 
anoxemia was administered as has been previously de- 
scribed. Figure 2 .shows the effect of anoxemia on 
the digestive peristalsis. It will be noted that the 
digestive peristalses were greatly decreased in height 
if not abolished ; there was also a marked fall in tone. 
Some of the animals responded to 12 per cent oxygen — 
this really is not a severe gi'ade of anoxemia. And in 


could be obtained. The air pump had a large capacity 
so that there was good ventilation in the tank and 
there was no accumulation of carbon dioxide to vitiate 
the experiments. 

Figure 3 shows the effect of anoxemia on the empty- 
ing time of the stomach. It will be noted that the 
more severe the gi'ade of anoxemia the longer it took 
the stomach to empty. It was found that the threshold 
for the average dog was about 8,000 feet ; this corre- 
sponds to any oxygen percentage of about 15.35 and 
to a barometer reading of 560 millimetei's of mercury. 
There are regions in the southwestern part of the 
United States which have this altitude and most of 
the passes which the railroads traverse over the Rocky 
Mountains are this high or higher. 

As the chart shows, at an altitude of 14,000 feet, 
which is roughly the height of Pike’s Peak, there was 
a perceptible increase in the emptying time of the 
stomach. In the series shown here one of the animals 
was rather resistant, but the other five showed an 
increase of several hours over their normal emptying 
times. 

At an altitude of 20,000 feet, which corresponds to 
an oxygen percentage of 9.4 per cent, two of the three 
animals which were subjected to this height had food 
in their stomachs at the end of 24 hours. Higher de- 
grees of anoxemia were not used. While 20,000 feet 
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seems very high it must be remembered that some of 
the natives of Peru live and work at an altitude of 
approximately 18,000 feet so that the degree of anox- 
emia reported was not impractical. . 

HIECHANISM OF THE DELAYED EMPTYING TIME OF 
THE STOMACH 

The pa;st year or more, Dr. Crisler and I have been 
%vorking on the mechanism of the delayed emptying 
time of the stomach under anoxemic conditions. This 
w’ork has not been entii'ely completed but some inter- 
esting observations have been made. 

The normal emptying time of a series of dogs was 
ascertained. These animals were , then subjected to 
various degrees of anoxemia. LMien all of these data 
.were completed they were subjected to a Rammstedt 
operation, that is, the pyloric muscles were cut so that 
these would be ineffective. After this type of opera- 


musculature was affected by the low oxygen pressure 
so that the contractions %vere not very effective. Some 
more w'oi*k is needed, however, , to clear up certain 
points. 

CLINICAL INTERPRETATION 

As to the clinical interpretation of the various re- 
search data presented, I feel that most of the work 
reported here on the dog may be directly applied to 
man. In the case of hunger contractions, for example, 
it is \vell known that unacclimated people complain of 
poor appetites when subjected to high altitudes. Dr. 
Somervell (5) in his report of the Mt. Everest Expe- 
dition, stated that the appetite of the men at 26,700 
feet Avas very poor and that most of their food con- 
sisted of liquids such as soup; they did, however, enjoy 
some pemmican. It must be remembered that these 
men were experienced mountain climbers, well accli- 
mated, in splendid physical condition and for the main 
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Fig. III. The effect of anoxemia on the emptying time of the stomach in 
6 animals. Each, animal is indicated by a specific shading. Note that all 
animals were not run at all the various pressures. (Reproduced by agree- 
ment nith the Archives of Internal Medicine) . 


tion it .was found that w'hen these dogs tvere subjected 
to anoxemia their stomachs emptied much faster than 
’before this operation had been performed. 

In another series of dogs, a posterior gastroentero- 
stomy was perfm-med; these experiments were sub- 
jected to the same experimental procedures as those 
of the Rammstedt gi'oup. The results obtained with the 
posterior gastroenterostomy group were more strik- 
ing than even those obtained with the group first men- 
tioned. From our data we concluded tentatively that 
there w’ere at least two' possible mechanisms : the first, 
that anoxemia was capable of producing vagospasm 
\vhich would cause a pylorospasm and so hinder the 
feed, from leaving the stomach. The second, particu- 
larly in severe grades of anoxemia, that the stomach 


part, performing hard physical labor; even such men 
lost their zest for food. In men less physically con- 
ditioned the loss of appetite would have been, of course, 
infinitely more marked. 

If it is true that some aviators become hungry when 
flying to a high altitude, the explanation may be that 
the low oxygen pressure causes an initial stimulation. 
It would seem from our data, however, that this initial 
stimulation would be followed by a subsequent depres- 
sion. This particular phase needs more clinical inves- 
tigation. 

The data on the effect of anoxemia on the digestive 
movements and the emptying time of the stomach may 
be intei’preted to mean that patients suffering from 
any disease, associated with anoxemia may have a de- 
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layed emptj'ing- time of the stomach. It is quite pos- 
sible man 'may show even greater susceptibility . to 
ano.xemia than did the dog. The reason for this state- 
ment is that in no case did we observe retching or 
vomiting in the dog when it was subjected to anoxemia 
and in the past four years many animals have been 
used. I believe that it is generally conceded that most 
people are apt to become ill if they ascend an appre- 
ciable height. It is stated (Air. Medical Sendee, 1919) 
that unacclimatized people are often sick at 10,000 
feet and that many people are sick at 14,000 feet and 
that practically everyone becomes sick at 18,000 feet. 
Certainly many tourists become nauseated, vomit and 
show other signs of mountain sickness at the top of 
Pike’s Peak. It is true that these people are often 
physically active which would, of course, tend to use 
their oxygen and make them more anoxemic. In the 
experiments quoted in the dog, on the other hand, we 
were not dealing with any physical exercise. The dogs 
remained very quiet when they were in the respiratory 
chamber and if they were kept in there a long time 
they would often go to sleep for a time. 

I believe that our experimental work has emphasized 
the importance of prescribing easily digestible food 
and food that will leave the stomach quickly in cases 
of disease associated with anoxemia. It will be recalled 
that animals subjected to what may be termed mod- 
erate gi'ades of anoxemia showed a delay of several 


hours in the emptying time of their stomachs. It is 
doubtless true that the physician has learned to pre- 
scribe the proper kind of food as he found by experi- 
ence that’ such patients as mentioned above could not 
handle, so to speak, heavy diets. I feel, however, that 
the data presented in this paper furnish controlled 
experimental evidence to prove this beyond any ques- 
tion of doubt. 

In this review, emphasis has been laid on high alti- 
tudes, but it is hardly necessary to reiterate that the 
results are applicable to any disease which is associated 
with anoxemia. At the present time, work is going on 
using man as a subject and further work is in progress 
on the various mechanisms involved. 
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A STUDY OF THE ABSORPTION OF DEXTROSE AND WATER FROM 
CHRONIC ISOLATED LOOPS OF THE COLON* 


Bv 


PHILIP H. MOORE, M.D. 
and 

G. E. BURGET, Ph.D. 

PORTLAND, OREGON 


M uch has been witten on the efficacy of introduc- 
ing fluids and nutrient substances into the colon. 
The exact date on which this procedure was first ini- 
tiated is uncertain, but the use of such enemas as a 
source of energy and fluid has been handed do^vn to us 
as a time-proven therapeutic method. This procedure 
is used in some form in almost all hospitals. In spite 
of the long period of use, it has, until recently, been 
upon a more or less empirical basis. Some clinicians 
and investigators have lauded the use of the addition 
of various chemicals, such as sodium chloride and 
sodium bicarbonate, with the object of speeding up 
the absorption of water and sugar. The per centum 
of sugar solutions used exhibits wide variations. 

While we admit that conclusions as to the efficacy 
of the nutrient enema cannot be established by one 
set of experiments, the following studies are presented 
with the hope that they will add to the evidence which 
already has been recorded. 

The feasibility of using the chi-onic closed-loop of 
the dog’s small intestine for the study of absorption 
amply has been shown.^ = 2.5 Using a technique simi- 
lar in major respects to that described by Martzloff 
and Burget,^ we have succeeded in making chronic 
closed-loops of the colon in twenty-five dogs. Five 
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animals were lost following the operation ; twenty made 
rapid recovery and became satisfactory experimental 
subjects. One animal (Number 9), has been used for 
more than one year with no change in her normal con- 
dition or in the absorbing qualities of the loop. 
Gi'ossly, the mucosa appears normal even after long 
periods of time elapsed between the date of operation 
and the sacrifice. A loop removed three and one-half 
months after operation was studied in microsections. 
There were no demonstrable changes in the mucosa 
but the muscular layers were found to be thinner than 
those of the intact bowel. 

The closed-loop permits absorption experiments on 
healthy dogs with a minimum of trauma and without 
the use of narcotics. This method avoids many objec- 
tionable factors encountered in most of the previous 
work. It allows for controlled analysis of the sub- 
stances tested and removes the variable factors of re- 
gurgitation into the ileum and contamination by fecal 
material. 

Revieio of literature. In reviewing the literature, 
roughly we may divide the experiments into two 
groups, (1) those performed on man and (2) those 
performed on experimental animals. 

The experiments on man may be segregated into, the 
following groups: Levi,“ Bengel’” and Amheirn” re- 
port experiments on diabetic patients. , Tallerman,^ 
Pressman,” Scott , and Zweighaft,^* and de Takats'^'’ 
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studied colonic absorption of dextrose relying upon the 
changes in blood sugar as evidence. The changes in 
respiratory quotient as proof of absorption of sugar 
were used b 3 ’' Reach,® Rubino and Varela,® and Carpen- 
ter,'® while the . “washout” method was utilized by 
Halasz,'® Mutch and R 5 ’-ffel,'‘ Boyd and Robertson,'® 
Zehniisch,'® and Deucher.'- . Perusse^' presents some 
interesting findings in both man and dog. 

These methods, however, are subject to adverse crit- 
icism. Previous work in this laboratory-- would seem 
to indicate that changes in sj’-stemic blood sugar are 
not indications of dextrose absorption, at least not 
Avhen the amount absorbed is small. Smith-® reports 
that diabetic patients will show marked variation in the 
readiness with which liver glj’^cogen raaj’- become mobil- 
ized in response to nervous stimulation and to mechan- 
ical pressure changes in the intestinal tract. The sen- 
sitive patient can show a slight blood sugar rise from 
the mere insertion of a rectal tube, with a more marked 
, increase in blood sugar occurring later if the amount of 
solution introduced into the rectum is sufficient to cause 
pressure within the lumen of the gut. Such increases 
in the blood sugar do not indicate, necessarily, that 
glucose is absorbed. In fact, slight increases in blood 
sugar ma 3 ' appear Avhen distilled water or simple saline 
solution is injected into the rectum in small amounts.®' 
The very slight iiicreases in respiratory quotients that 
have been reported might be influenced by the reversal 
change to glycogen synthesis which could follow the 
increase in blood sugar from stimulation.'® Brodie®* 
and his collaborators report that distilled water in- 
stilled into the bowel will cause increased oxygen con- 
sumption. Two pitfalls that have not always been 
taken into consideration in the above work are regurgi- 
tation into the ileum'® and bacterial action. 

Hari and Halasz,®® Ornstein,'-® Franke and Wagner,®' 
McNealy and Willems,®® ®® Varela and Rubino,®® and 
Ebeling®' have reported the results of experiments 
upon the dog. All the work by these men is subject 
to the criticism -that an anesthetic was used and the 
gut more or less w-as traumatized in carrj-ing out the 
experiments. Ravdin®® and his associates, however, 
used a Thiry fistula as modified by Johnston.®® This 
would seem to be an improvement over the previous 
methods. 

In order to arrive at the facts concerning absorption 
from the colon, the investigator should not overlook 
the following: (1) regm’gitation of material from the 
colon into the ileum is a constant possibility in judging 
absorption from the colon Avhere the intestinal tract 
is intact; (2) the peripheral blood sugar probably is 
not an accurate indication of absorption of dextrose 
from the colon; (3) changes in the respiratory quo- 
tient are not reliable as evidence of absorption; (4) 

; varying percentages of dextrose will influence the ab- 
sorption, of water and probably that of dextrose; (5) 
bacterial action on the injected sugar should be de- 
termined, especiallj- where the absorption period ex- 
ceeds one houi', (6) and finally, narcotization and vis- 
ceral, traumata have a retarding influence upon the 
absorption of both water and dextrose in experimental 
investigations o,n laboratory animals. 

METHODS 

Operative technique. Dogs weighing 35 to 40 pounds, pref- 
. erahiy between the ages of 1 and 3 years and in good health, 
were selected for the operation. The dogs were starved for 
twenty-four hours and given an enema of soap and water im- 
mediately before the operation. At least one pint of solution 
should be used, since it. is extremely important to have the 
colon empty of fecal material. After expulsion of the enema, 
routinely we gave a hj-podermic injection of morphine (',4 
grain) and atropine (1/100 grain). Surgical asepsis was main- 
■ tained throughout the operation. Since the technique of the 


operation fundamentally is the same as that given by Martz- 
lofF and Burget' for loops of small intestine, only those points 
of difference when the large intestine is used will be cited. A 
left rectus incision is made 7-8 cm. long, parallel to and 2.5 cm. 
from the Imca alba, and so situated that the umbilicus marks 
the midpoint of the opening. The descending colon is located 
and carefully drawn through the incision. 



Fig. 1. a — transverse colon; b — rt. colic vessels; c — ileo-colic 
vessels; d — median colic vessels. Clamps placed at dotted lines. 


(The descending portion of the dog’s colon is supplied by the 
median colic artery which runs parallel to the large intestine. 
The transverse colon is 8 to 12 cm. in length and is supplied 
by the right colic artery. The short ascending portion is 
supplied by the ileo-colic arterj\) The transverse portion is 
isolated by clamps and separated from the remaining large 
intestine. The blood supply and the nerves to this segment 
remain intact and, in the subsequent handling and attachment 
of the loop to the anterior abdominal ■wall, great care should be 
taken to avoid torsion, undue pull or relations which later may 
obstruct the blood supply. Before clamping or in any way injur- 
ing the intestine, a thorough inspection of the colon should be 
made. (1) It should be free of fecal material. If the fecal 
material has not been entirely expelled and is not hard, one may 
carefully milk this material distally until the desired segment 
is empty. Severe trauma should be avoided, since it results in 
constriction of the powerful muscle coats and makes manipula- 
tion exceedingly difficult or impossible. (2) The transverse 
portion to be used shoidd be at least 10 cm. long in the relaxed 
state. If shorter than this it will result in a loop so small that 
it is impractical for later use. (3) The mesentery to the trarus- 
verse colon shoidd be of sufficient length to allow for attach- 
ments of the loop to tho anterior body wall without tension, on 
the attachments or mesenteric pedicle. (4) Since the caecum is 
attached by mesentery to the peritoneal surface of the pos- 
terior abdominal wall, a free transverse portion / cm. in length 
is necessary for anastomosis with the descending colon. If 'the 
above mentioned conditions are not all met, we have considered 
it advisable to close up the animal and to select another. We 
have found only 3 dogs in 28 in which we decided against the 
completion of the operation. 

The attachment to the anterior abdominal wall is made with 
the long axis of the loop parallel to and near the mid-line, and 
tho anastomosed colon kept lateral to the loop and its mesentery. 
The only practical difficulty we have had is at this point. Either 
because of the more powerful contractions of the large bo-n-el 
or because adhesions are formed with greater difficulty, the 
large bowel loop is much ihore difficult to keep_ snugly attached 
to the abdominal wall. Very little difficulty is experienced in 
maintaining the attachment of the loop of the small intestine. 
In attaching the loop of large bowd, traumatization of the snr- 
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faces to be apposed should be thoroiijjh, and the placing of single 
interrupted sutures in a slightly staggere<l fashion so as to 
bring a broad surface of intestine against the peritoneum seems 
of value. Attachments may be satisfactory for several weeks. 
At this time a stretching of the attaching adhe.sions may be 
noted and it may be so e.Ktreme that a reattachment becomes 
necessary. 

Postoperative core is, in most cases, very simple. The dog 
is allowed water four to five hours after the operation. Small 
quantities of ground moat, or similar low-residue food, is given 
forty-eight hours after the operation. Portions of low-residue 
food are given on the fourth day and the usual diet resumed at 
the end of one week. Straining in an attempt to defecate, 
stretching or vomiting usually will indicate loop distention. 


The washing of the loop and the injection of material to be 
analyzed are very simple. The abdominal, wall is shaved over 
the point of loop attachment and cleansed with 70 per cent 
alcohol. A 20 c.c. glass syringe is fitted with a 19 gauge needle, 
one and one-half inches long, and both are sterilized by boiling. 
The needle is inserted into the loop wdth a quick thrust, and, 
sterile 0.9 per cent sodium chloride at body temperature is in- 
jected. The injection of salt solution has two purposes: first,. to 
verify the entrance of the needle into the loop; and second, to 
ivash out any accumulated mucosal debris. After the first few 
experiments on any given animal, the loops of colon usually re- 
main clean, and very little foreign material is withdrawn. (This 
is in marked contrast to the loops of the small intestine. These 
are liable to much gj-eater variation in activity and consequently 
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Chart 1. The amount of dextrose and water absorbed for different 
time-intervals from 10 c.c. of a 6 per cent dextrose solution. The 
curve for water absorption lying below the cross-hatch area repre- 
sents a period when there was an influx of fluid into the loop. When 
10 c.c. of a solution is injected and aspiration is immediate the actual 
amount tvithdrawn averages 9.6 c.c. Any amount in excess of 9.(5 c.c. 
is interpreted as an influx of fluid. 


Postoperative aspiration was necessary in six of twenty-five 
dog.s operated upon. Early in the .series, we lost two dogs by 
rupture of distended, unaspirated loops. Both dogs died within 
six days of the operation. In the absence of the above symp- 
toms. aspiration is not advisable since the loop may be disturbed 
in its attachment before adhesions are organized. 

According to the general condition of the animal, actual 
experimental work is begun ten to fourteen days after the op- 
eration. The care of the dogs from this time on is similar to 
•that of any normal animal. Continued accumulation of fluid 
after postoperative healing is complete, probably always means 
an obstruction to the venous return from the loop. One dog in 
our series was discarded because of repeated loop distention 
brought about by an obstruction to the venous return from the 
loop. 

Deterwinntion of sopor nhsorhed. Pfanstiehl dextrose, having 
a specific 'rotation of 52.5 degrees at 20 degrees C., accurately 
was weighed and dissolved in distilled water. These solutions 
v'crc diluted to a standard volume in accurate volumetric flasks. 
As a further check on the accuracy of the solutions each new 
sugar solution was checked by the same method and measuring 
apparatus as was used in analy.sis of the fluid withdra\vn from 
the loop.s. Where sodium bicarbonate or sodium chloride was 
added; the amount was accurately weighed. 


■are much harder to keep in a usable condition.) The loop is 
washed and completely emptied of the fluid used for washing. 
The desired amount of sugar solution then is accurately meas- 
ured by pipette and placed in a syringe for injecting. The 
stingo used for the sugar injection is then rinsed out with dis- 
tilled water which is saved and analyzed with the unabsorbed 
sugar aspirated from the loop. Originally we analyzed the 
sugar rinsed from the injection syringe separately, but found 
the amount to be less than 0.05 gm. It was therefore added to 
the withdrawn solution for determination. This gives a more 
accurate estimation of the amount absorbed and eliminates the 
small, variable amount w’hich might have been lost by adherence 
to the syringe used for injecting. 

The dog then is released from the table and allowed to pursue 
its normal inclinations for the period allowed for absorption. 
At the end of this period, the fluid containing the unabsorbed 
material is withdrawn and the amount of fluid measured. The 
remaining sugar- in the loop is washed out bj' injecting and with- 
drawing three 15 c.c. quantities of normal saline. 

In checking for the accuracy of the above procedure we have, 
injected a known quantity^ of sugar, immediately withdrawn it 
and determined the amount of sugar aspirated. The error, has 
been within 3 per cent. 

The aspirated fluid, plus . the .syringe, and loop washings, is 
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diluted to a standard volume of 100 c.c. in a volumetric flaslc. 
After the proper dilution of this fluid it is anateczed bv the 
Shaffer-Hartoian method as modified by Haskins and ' Hol- 
brook.”'” Repeated checks on known solutions have shown that 
in the dilutions used the small amounts of protein, sodium 
chloride or . sodium bicarbonate do not alTcct the accuracy of 
the method in determinine: the per cent of contained dextrose. 
(This method may be used for the analysis of levulose and jralac- 
tose by adding 10 per cent to the amount of dextrose which 
corresponds to the titration figure.*" It is not accurate, how- 
ever, for the determination of mannose.”) 

The amount of sugar as determined above, is subtracted from 
the known amount injected and the diffei-ence recorded as sugar 
absorption. 

The determination of sodium chloride was by the method of 
Volhard.” 

EXPERIMENTS 

The first series , of 29 experiments (Table 1) was 
performed in an attempt to studj' the rate of absorp- 
tion from a solution approximatelj^ isotonic with blood 
and tissue fluids. In Chart 1 is shown the correspond- 
ing amount of water absorption. 


Table I 

■Absorption of dextrose after injection of 10 c.c. of a 
offc sohttion. 


‘ Tim^ in Minutes 

i ■ 

1 ■ 

\ 

Gram? Absorbed 


j Doc 0 

Doc 12 

jjRMBjll 

Doc IS 

Avemge 

10 

I 0.07 

0.10 

Q.Oo 

O.OS 

0.07 

20... 

j 0.09 

0.10 

0.09 

0.00 

0.09 

SO... _ 

j 

0.12 

0.09 

o.os 

0.10 

40 

1 o.os 

0.23 


o.u 

0-15 

60. 

0.12 

0 22 

0.14 

0.30 

0.19 


1 0.21 

i 

0.31 


0.33 

0.29 


When 10 c.c. of a 20 per cent concentration of sugar was used 
the amount of fluid withdrawn at the end of a one-hour period 
was approximately double the amount injected. Absorption of 
dextrose under these conditions is shown in Table 2. 


Table II 

Grams of dextrose absorbed, in one hour following 
injection of 10 c.c. of a 20% sobctioji. 


I 

! . Doc C 

Dog 7 

Dor P 

Dor 10 

Dop 12 

S 0.75 

1.34 

0.39 

0 3S 

0 52 

0-76 

1.30 

0.35 

0.4.5 

0.48 

1 0.S3 

1.57 

0.32 

0.56 

0.51 

1 . 0.5S 

1.20 

0.32 

0,72 

0 32 

0.7S 


0.3G 

0.73 

0.34 



0-30 

0.77 




0.39 





0.29 





0.36 



Avernsre 





0.74 

1 ' 

1.3.5 

0.35 

0.60 

0.43 


Twenty-five experiments were performed using 10 
C;C, of a *10 per cent solution of dextrose. The result- 
ing absorption in a given loop on repeated experiments 
was remarkably constant as demonstrated by Table 3. 
The average amount of fluid withdrawn at the end of 
one hour was 12 c.c. These animals exhibited no dis- 
turbances from distention of the loop. When a more 
concentrated solution was injected, the greater influx 
of fluid sometimes caused discomfort or even vomiting 
from over distention. 

The absorption of dextrose and ivater from 10 c.c. 
of a solution containing 2.5 per cent dextrose and 0.45 
per cent sodium chloride in one hour was tested. This 
solution approximately is isotonic with blood and tissue 
fluids. Ten experiments were performed. The total 
amount of sugar injected was 0.25 gm. The average 
amount of sugar absorbed in dog number, 9 was 0.09 
gm. ; in dog number 12, 0.10 gm., and in dog number 
18, 0.11 gm. This is an average of 0.10 gm. or 40 per 
cent of the injected sugar. 


Table III 


Gramis of glucose absorbed one lioiir from colon loop 
following injection of 10 c.c. of a 10% solution. 


\ Dop 9 

j 

Doc 12 

Doc IS 

Doc 21 

Doc 22 

1 

1 0.19 

0.20 

0.27 

0 22 

0.24 

1 0.19 

0.25 

0.24 

0.22 

0.20 

0.20 

0 22 

0.27 

0 19 

0.22 

0 IS 


0.27 

0.21 

0.21 

0.10 


0 25 

0.20 


O.IS 


0.22 

O.IS 


A\'cracc 





0 20 

0.23 

0.2.5 

0.22 

0.22 


The absorption of dextrose and water from a solu- 
tion containing 5 per cent dextrose and 1.5 per cent 
sodium bicarbonate was also investigated. A total of 
25 experiments were performed (Table 4). 

Table IV 

G7-ams of dextrose absorbed fro^n 10 c.c. of a sohitioii 
contahiing 5 per cent dextrose and 1.5 per cent 
sodnnn bicarbonate in a one-hour period. 



Doc 9 

Dog 18 

Dor 21 

Dog 22 

Gms, Dextrose 

0.15 ■ 

0.24 

WKm 

0.17 

Ab?orbed 


0.15 


0.17 



0.22 


0.15 



0.19 


0.15 


0.12 

0.17 

0.12 

0.14 

' 

0 10 

0.17 

0.12 




0.10 



Average 

0.11 

0.19 

0.13 

O.lCt 


The average absorption of dextrose for the four dogs 
was 0.15 gm. The average amount of fluid withdrawn 
was 16 c.c. In contrast to this an average of 0.19 gm. 
of dextrose was absorbed where 6 per cent dextrose in 
water was used and 8.6 c.c. fluid was withdrawn (see 
Table 1 and Chart 1). 

When 10 , c.c. of a 0.9 per cent solution of sodium 
chloride was injected and left for one hour, an average 
of 8 c.c. of the fluid and 80 per cent of the sodium 
chloride injected were absorbed. Analysis for sodium 
chloride in the sample withdrawn gave percentages 
varying from 0.6 to 1.0 per cent, with an average very 
close to 0.9 per cent. 

BLOOD SUGAR FROM COLONIC LOOPS AND SYSTEMIC 

BLOOD 

Method: The dogs were placed on a table and the 
abdomen shaved. Blood was then drawn from the 
heart, oxalated and saved for sugar analysis. Ten to 
15 c.c. of 10 per cent dextrose was injected into the 
loop and the time recorded. Forty minutes from the 
time of the injection the animal was given ether anes- 
thesia and prepared for a laparotomy. The abdomen 
was opened under strict asepsis, through a left rectus 
incision, and blood drawn from the vein dx'aining the 
colon loop. Blood was drawn almost immediately from 
the heart. Both specimens were oxalated to prevent 
clotting and these were kept for analysis. The time- 
interval between injection of sugar into the colon loop, 
and aspiration of blood from the loop vein and the 
heart was one hour. The incision was then closed and 
the animal placed in a warm room to recover. The 
entire operative time was less than thirty-five minutes. 

A protein-free filtrate of the blood samples was then 
prepared by the method of Folin and Wu,^" and the 
blood sugar determined by the Shaffer-Hartman 
method as modified by Haskins and Holbrook.''" The 
milligrams of blood sugar, corresponding to the titra- 
tion figure were read from the table published by 
Haskins.^'. 
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The blood sugar, in the blood withdrawn from the 
colonic-loop vein, always exceeded that found in tlm 
blood drawn simultaneously from the heart. The dif- 
ference averaged 8 milligrams per 100 c.c. of blood. A 
point of much interest is the change noted in blood 
sugar during ether anesthesia. In nine dogs, in which 
we determined the blood sugar during anesthesia, we 
found a doubling of the blood sugar per cent in eight 
animals. In one animal there was no increase in blood 
sugar ivith the anesthesia. 

Although we have felt that the amount of dextrose 
lost bj' bacterial action is insignificant for a one-hour 
period, we performed experiments to determine this. 
Ten c.c. of 10 per cent dextrose was injected and then 
withdrawn. By this procedure the bacteria of the 
colon loop were mixed with the sugar solution. The 
sugar content in a sample of the aspirated fluid was 
immediately determined. The remainder was placed 
in a loosely stoppered flask, incubated at 37.5 degrees 
C. for one hour and the sugar content then determined. 
We were unable to detect any loss of sugar by bac- 
terial action, since the percentages of sugar in the two 
samples, taken before and after incubation, were 
identical. 

DISCUSSION AND INTERPRETATION OF RESULTS 

Dextrose absorption. Before beginning a long series 
of experiments on dextrose absoi'ption we wished to 
convince ourselves of actual absorption by the mucosa 
of the colon. We have, as previously stated, mini- 
mized all the sources of error known to us. In order 
to determine whether there was actual absoi-ption the 
first series of experiments was performed. By refer- 
ring to Table 1 and Chart 1, it will be noted that an 
average of 0.07 grams of dextrose had disappeared in 
10 minutes, and that the amount of sugar lost steadily 
increased to 0.29 gms. or 58 per cent of the injected 
sugar at the end of one and one-half hours. The rate 
of water absorption bears little relation to this, espe- 
cially for the periods less than forty minutes. If dif- 
fusion is the only factor, the rates of water absorption 
and sugar diffusion should be comparable. Whereas, 
water absorption was not positive until the forty- 
minute period, a definite and steadily increasing sugar 
loss was noted at the end of a ten-minute period. This 
is even more significant when one considers that the 
dextrose solution approximately was isotonic with the 
blood and tissue fluids. We considered these findings 
as indicative of actual absorption by the chronic closed 
colon loop. 

In a consideration of the absorption of dextrose from 
10 c.c. of a 20 per cent solution, we find that the aver- 
age for 29 experiments on five dogs was 0.49 gms., 
or approximately 25 per cent of the injected sugar. It 
is apparent that the per cent of the injected sugar 
absorbed is much less than when a 5 per cent solution 
was used. The reasons for this may be several. The 
marked hypertonicity may have inhibited absorption 
by physical means of osmotic pressure relations; the 
capacity of the mucosal surface for absorption may 
have been exceeded ; the blood supply to the loop may 
have been embarrassed by distention or there may 
have been an inhibitory effect exercised on the mucosal 
cells. From the standpoint of absorption in grams it 
should be noted that 0.49 gms. of the 2 gms. injected 
was absorbed from the 20 per cent solution as com- 
pared to 0.29 gms. from a 5 per cent solution. Ravdin-® 
has reported similar observations regarding the rela- 
tion between the concentration of the sugar solution 
and the amount absorbed. 

_ When 10 c.c. of a 10 per cent solution was injected, 
the average abson^tion in 25 experiments was approxi- 


mately 0.22 gms. or 22 per cent of the injected sugar. 
This percentage of absoi-ption approximately is the 
same as for a 20 per cent solution. The amounts ab- 
sorbed from the 10 per cent solution in single experi- 
ments were remarkably constant. The highest and 
lowest figures for any given animal did not differ by 
more than 0.05 gm. All the other solutions, but espe- 
cially the 20 per cent dextrose solution, showed less 
constancy in the absorption rates. This fact may indi- 
cate that, when considering sugar absorption alone, 
this volume and percentage of dextrose may be the 
least objectionable for studying the comparative ab- 
sorption rates of various sugars. 

The presence of 0.45 per cent sodium chloi’ide in a 
2.6 per cent solution of dexti'ose did not seem to in- 
crease the percentage of sugar absorption. Forty per 
cent (0.10 gm.) of the dextrose was absorbed in a one- 
hour period as compared with 58 per cent of the 5 per 
cent solution of desrtrose in water. Both of these solu- 
tions approximately are isotonic with 0.9 per cent 
saline. 

One and one-half per cent sodium bicarbonate in a 
5 per cent dextrose solution resulted in a lowered rate 
of dextrose absorption. In 25 experiments an average 
of 0.15 gm., 30 per cent of the amount injected, was 
absorbed in one hour. Forty per cent of the saline- 
dextrose solution and 58 per cent of the 5 per cent 
dextrose solution were absorbed in the same period 
of time. 

In snmmafizniff, we may state that: (1) the optimal 
percentage of dextrose solution for absorption of dex- 
trose probably lies somewhere between 5 and 10 per 
cent ; (2) the absorption from a' 20 per cent solution is 
higher in grams absorbed but lower as regards per- 
centage of sugar injected than for any other solutions 
tested ; (3) the amount of absorption varied consider- 
ably when a 20 per cent solution was used; (4) the 
addition of sodium chloride in isotonic solutions appar- 
ently does not facilitate dextrose absorption, and 
finally, (5) that the addition of small quantities of 
sodium bicarbonate to a 5 per cent sugar solution re- 
sulted in a diminished rate of sugar absorption. 

Water absorption. The effects of dextrose, of sodium 
chloride and of sodium bicarbonate on the rate of water 
absoi'ption and on the influx of fluid into the lumen of 
the chronic closed colon loop have been studied. Chart 
1 shows that there is no definite correlation between 
the amounts of sugar and water absorbed from a 5 per 
cent solution of dextrose in water. Whereas, there is 
a positive absorption of dextrose within ten minutes 
following injection, a definite water absorption is not 
evident until almost forty minutes following injection. 
A point of major importance, however, is that with 
this concentration of dextrose we were unable to detect 
more than a slight influx of fluid into the loop at any 
interval in the absorption period, and that after the 
forty-minute period the absorption of fluid proceeded 
at a fairly constant rate. Approximately 50 per cent 
of the injected fluid was absorbed in the ninety-minute 
interval. 

When 10 c.c. of a 20 per cent solution of dextrose in 
water was injected and aspirated in one hour, not only 
was no water absorbed but 10 to 15 c.c. of fluid had 
entered the loop in an attempt to dilute the hypertonic 
sugar solution. In spite of this influx of fluid positive 
absorption of sugar evidently occurred. 

At the end of a one-hour absorption period an aver- 
age of 12 c.c. of fluid was withdraivn after the injec- 
tion of 10 c.c. of a 10 per cent water solution of dex- 
trose. As previously stated, the animals showed no 
signs of loop distention during the absorption period 
and, although an average increase in fluid of 2 c.c. was 
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■ found at the end of the one-hour period, it is evident 
that the influx of fluid was never large enough to cause 
marked distention of the loop. In this series of experi- 
: mehts we again found evidence of dextrose absorption 
- in spite of influx of fluid. 

Since it had been reported by different investigators 
that - the addition of sodium chloride to an isotonic 
: solution of dextrose might influence the rate of water 
and sugar absorption, we performed a series of experi- 
ments injecting a solution containing 2.5 per cent dex- 
■ trose and 0.45 per cent sodium chloiide. If the rela- 
tive osmotic pressure of the injected fluid and tissue 
, fluids were the only factor influencing the absoi’ption 
of water by the mucosa, we might expect the rate of 
fluid absorption to be similar to that from a 5 per cent 
solution of dextrose in water, since both solutions are 
theoretically isotonic with the blood and tissue fluids. 
This - did , not prove to be the case. The amount of 
. , water absorbed in one hour from a 5 per cent solution 
of dextrose in water was about 1.5 c.c. in contrast to 
an, average of 7 c.c. absorbed in one hour from the 
dextrose-saline solution. Either the presence of the 
sodium chloride hastens water absorption, or the in- 
creased amount of dextrose in the 5 per cent water 
. solution delayed the fluid absorption. This is even 
more significant when we note that the relative per- 
centage of the sugar absorbed was approximately the 
same in both instances. 

The absorption of water from a solution containmg 
5 per cent of dextrose and 1.5 per cent sodium bicar- 
bonate was equally striking. At the end of a one-hour 
absorption period, an average of 16 c.c. of fluid was 
withdrawn after the previous injection of 10 c.c. of the 
dextrose-bicarbonate solution. The influx of fluid here 
almost equaled that found when a 20 per cent dextrose 
. solution was injected. We know that the osmotic 
pressure exerted by any fluid is determined by the 
number of molecules and ions in the solution, that dex- 
. trose does not ionize and that sodium bicarbonate does, 
and finally, that the molecular weights of the two sub- 
stances are markedly different (84.01 for sodium bicar- 
bonate and 198.11 for dextx'ose). We might use these 
facts to explain the marked increase in fluid influx with 
, the addition of such a small quantity of sodium bicar- 
bonate, but ,the results obtained by the addition of a 
small quantity of , sodium chloride,, a highly ionized salt 
with a low molecular weight (58.45) , were exactlj-^ the 
opposite as regards the fluid balance. In the latter 
case fluid absorption was comparatively rapid. We are 
forced to believe that the difference is not due to 
changes in relative osmotic pressures but to some effect 
which the substances have on the activity of the colon 
mucosa. 

It was decided to test the rate of water absorption 
from a third solution, isotonic with the blood and tissue 
fluids, in which no dextrose was present. Ten c.c. of a 
0.9 per cent solution of sodium chloride was injected 
and aspirated in one hour. Eighty per cent or 8 c.c. 
of the injected fluid was absorbed, compared to 5 c.c. 
from a 5 per cent solution of dextrose and 7 c.c. from 
a solution containing 2.5 per .cent dextrose and 0.45 
per cent sodium chloride. If osmotic pressure were the 
only factor we would expect water absorption to be 
greatest from the 5 per cent solution of dextrose and 
least from a 0.9 per cent solution of sodium chloride. 
The exact reverse was found. It would seem that some 
influence of dextrose on the activitj' of mucosal cells 
tends to slow the absoiixtion of water. 

.As regards the absorption of sodium chloride from a 
0.9 per cent sodium chloride solution, the following 
. results were found. The percentage of sodium chloride 
in the aspirated sample was approximately the same as 


plat of the injected fluid, i. e., 0.9 per cent. This would 
indicate that the absorption of sodium chloride is com- 
parable to that of water. 

In summarizing the above points it would seem that : 
(1) any solution containing 10 per cent or more dex- 
p-ose will actually dehydrate the tissues, by causing an 
influx of fluid into the gut: (2) the addition of small 
quantities of sodium bicarbonate (1.5 per cent) to a 5 
per cent dextrose will likewise result in an influx of 
fluid into the gut; (3) small quantities of fluid (1-2 
c.c.) are absorbed in one hour from 10 c.c. of a 5 per 
cent solution of dextrose; (4) 7 c.c. of fluid are ab- 
sorbed in one hour from 10 c.c. of a solution of 2.5 per 
cent dextrose and 0.45 per cent sodium chloride; (5) 
8 c.c. of fluid are absorbed in a similar time from 10 
c.c. of a 0.9 per cent sodium chloride ; (6) dextrose, in 
any percentage, may inliibit the rate of water absorp- 
tion, and (7) finally, osmotic pressure relationships do 
not seem to explain the differences in absorption rate. 

Relation of loop size to amount of absorption. This 
relationship has been interesting and very constant. 
Observations during operation, while experimenting 
and at autopsy on dogs numbers 6, 7, 9, 10, 17, 18, 21 
and 22 indicate a close correlation between loop sizes 
and absorption rates. The amount of water and dex- 
trose absorption is directly proportional to the mucosal 
surface area of the loop. 

Comparison of absorption in the lorver ileum and in 
the colon. In order to make a comparison of the find- 
ings at the two levels Table 5 is reproduced from a 
paper previously published by Burget, Mooi*e and 
Lloyd.* 

Table V 

Residts of repeated experiments on individual dogs 
expressed as grams of dextrose absorbed by closed 
ileal loops in one hour from 10 c.c. of a 20 per ce7it 
solution of sugar. 


! 

\ 

Dog 61 

Dor 131 

Dog 132 

Dog 135 

1 

) 

0.08 

1.01 

1.38 

1.03 


0.97 

0.07 

1.11 

0.07 

1 

0.99 

0.8.i 

0.74 

0.72 



0.77 

0.75 

0.73 

: 


0.03 

* 0.65 


, Average 

0.9S 

0,00 

0 91 

0.86 


The average amount of dextrose absorbed for the 
four dogs is 0.91 gms. Comparing the absorption in 
one hour from 10 c.c. of a 20 per cent dextrose solution 
in the colon (Table 2) we find that the absoi'ption rate 
is much higher in the ileum. An average of 0.49 gms. 
was absorbed by the colon loop and 0.91 gms. from the 
ileal loop, the colon loop absorbing 58 per cent of the 
amount absorbed by the ileal loop. 

In comparing the relative absoi-ption from 10 c.c. of 
a 10 per cent solution we find that the low ileal loops 
absorbed an average of 0.52 gms.* as compared with 
0.22 gms. by the colon loop, as reported in this paper 
(Table 3). The colon loop absorbed 41.5 per cent as 
much dextrose as the ileal loop from an identical solu- 
tion in the same time period. 

The above comparison would seem to indicate that 
the absorption of dextrose, under these conditions, is 
twice as rapid in the lower ileum as compared with the 
transverse colon in the dog. 

In comparing the relative influx of fluids, when these 
two solutions were used, we find that when 10 c.c. of a 
20 per cent dextrose was injected that the average 
influx was 19 c.c. in the low ileal loop and about 12 c.c. 
in the colon loop. With the 10 per cent solution the 
increase was 9 c.c. for the ileal and 2 c.c. in the colon 
loop. 
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V .. .Either absbrbed faster by the colon or there 

■ is much greater initial.influx of fluid into the ileal loop. 
The amount of fluid increase in the ileal loops varied 
; from G to 30 c.c., whereas, the influx into the colon, 
loops was ;very constant.- The small intestine must be 
. much more sensitive to changes in osmotic relationship 
and to irritating or inhibiting factors. This relative 
‘ ■ .stability , of the colon has been noted in all our experi- 
: mental studies on absorption. 

Evidence of aheorption as indicated by sivmltaneoits 
analysis of the blood sugar from loop and systemic 
blood. As final evidence of positive absorption, we 
again draw attention to the experiments where the 
blood sugar from the loop veins was compared with 
that of heart blood during an absorption period. As 
previously stated, we have found an increase in the 
blood sugar from ileal loop veins as compared with 
that from the heart and demonstrated this difference 
to be due to levulose absorbed from the ileal loop.' 
Seven experiments were performed. In the experi- 
ments reported in this paper, we found that the blood 
sugar from the colon loop veins exceeded the amount 
present in the heart’s blood by approximately 0.008 
gm. Sugar must have been entering the mesenteric 
veins from the loop. This small amount of sugar was 
probably removed by the liver. 

In interpreting the conclusions given below, and in 
the application of these interpretations to clinical 
therapy, one must remember that the absorption by 
the large intestine of the dog may not be comparable 
with that of the human being. However, it would seem 
■ that these findings should receive major consideration 
until such time as reliable information is available con- 
cerning absorption from the colon in man. 

SUMMARY AND CONCLUSIONS 

The practicability of the chronic closed colon loop for 
studying absorption has been demonstrated. Such dis- 
turbing factors as regurgitation, narcotization, visceral 
, trauma, psychic disturbance, bacterial action and ob- 
jectionable indications of absorption have been elimi- 
nated or reduced to a minimum. 

It would seem that the optimum absorption of dex- 
trose from the colon is from solutions between 5 and 
' 10 per cent in strength, that the addition of small 

amounts of sodium chloride does not facilitate the ab- 
sorption of dextrose and that sodium bicarbonate in the 
amounts used retards dextrose absorption. Dextrose 
is absorbed approximately one-half as fast by the 
transverse colon as by the lower ileum. 

As regards water, it was noted in these experiments 
that the optimal solution for absorption is from a 0.9 
, per cent sodium chloride solution. Dextrose, in per- 
centages as .low as 2.5, inhibits water absorption and a 

1 



, definite fvater influx bccurs when solutions containing.,^ . * 
10 per cent of more are used. Small quantities of , •: 
sodium bicarbonate added to an isotonic sugar solution • • 

result in a marked influx of fluid into the gut. 

Our experiments indicate that the small intestine is, , 
more irritable than the colon and that absorption is ; 
more easily inhibited in the small bowel by disturbing, , 
factors. , : 

The systemic blood sugar is not a true index , of - 
sugar absorption from the intestine when the amount , 
absorbed is small, 

The action of bacteria, found in the closed colon loop, . 
is not significant when the absorption period does not 
exceed one hour. - : 

If w'e can apply these results to clinical practice, two , ' 
types of enemas may be indicated. A 0.9 per cent , 
saline enema should combat dehydration most effec-y/ v.: 
tively: whereas, a dextrose solution of 5 to 10 per cent 
should allow for a maximum of dextrose absorption = 
without loss of body fluids. Where dehydration is to 
be prevented the addition of dextrose or sodium bicar-. ; 
bonate in any amount is probably inadvisable. " \ . 
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ASSTMACTS 


- Slay, Harry, and Gershox-Cohen, J. 

: Experimental Siudics in Gastric Physiology in Maiu A 
Stwly. of Pylorio Cont>-ol. The Poles of Acid and Alkali. 
S., G. and 0., Vol. LVIII, No. C, June, IPSJt, pp. 935-955. 

The authors state that gastric motility may be considered to 
be. the result of three components: gastric peristalsis, gastric 
tonus, and the slate of the pylorus. They consider brielly the 
first two of those components, and present experimental data, 
which, after analysis, cause the third component to emerge as 
the most important factor in gastric emptying. 

All studies were made on human subjects by means of roent- 
gen exariiinations. Gases were selected to represent the entire 
range of gastric acid secretory response from achlorhydria to 
hyperchlorhydria. All psychic factors were eliminated; no 
drugs were used. The examinations were carried out during 
the evening hours. The subjects wore allowed to eat the usual 
lunch at noon, and at 3 P. BI. two slices of drj* toast and a cup 
of tea without cream were ingested. Nothing more was taken 
until 8 P. M. when the studies were begun. 

The mouth test meal consisted of 250 c.c. of luke-warm tap 
water containing two ounces of barium sulphate. The gastric 
•emptying time for each subject was determined under standard 
■ conditions, and rechecked. Very little variation in the emptying 
time, in the same indi%'idual under standard conditions was 
found; All. test substances used were added to the water and 
barium meal. The emptying time for the water and barium 
meal established, new studies were made in which hydrochloric 
acid (0.09 to 0.53 per cent) or sodium bicarbonate (1 and 5 per 
cent) solutions were used. Observations and records were made 
during the first five minutes, and at intexwals of 15, SO, 60, 90 
and 120' minutes after ingestion, or at such time when complete 
emptying had occurred, or a constant residue had been obtained. 

In another group of subjects the effect of the direct applica- 
tion of these substances to the duodenal mucosa was made. In 
these subjects gastric motility with duodenal intubation had been 
determined. No change in gasti-ic motility attributable to the 
presence of the tube was found. The tost agent was slowly in- 
stilled into the duodenum while simultaneously the water and 
barium meal was taken. 

Summary of Experimental Data 

G7-OHP 1. Weak Acid (0.09 to 0.23 per cent taken by mouth). 

A. In three subjects who showed normal gastric acidity this 
agent produced a short delay in gastric emptying in one, no 
change in the second, -while in the third subject there was a 
slight acceleration in gastric motility. 

B. In seven subjects with hyperacidity there was no change 
in five, one showed a slight delay, another a small increase. 

C. Six subjects with achlorhydria showed a marked delay 
varying from 50 to 160 per cent. 

Group 11. Strong Acid (0.24 to' 0.53 per cent) taken by mouth. 

In this group a marked motor delay was found in all instances 
regardless of the Ewald secretory response. The hyperacidity 
group showed least relative delay. 

Group 111. Sodium Bicarbonate (1 per cent) taken by mouth. 

A. Three subjects with normal gastric acidity showed a 
definite decrease in the time of gastric emptying. 

B. Seven subjects with hyperacidity gave the same response 
as the normal subjects, but showed relatively a greater deci-ease. 

C. Six subjects with achlorhydria showed no variation from 
their emptying time as determined with the water and barium 
alone. 

Group IV. Sodium Bicarbonate (5 per cent) taken by mouth. 

A. In three subjects with normal acidity there was no change 
in two, while in one there was a definite delay. 

B. In seven subjects with hyperacidity six showed a decrease 
in emptying time while no change was noted in one. 

C. In six subjects with achlorhydria a definite motor retar- 
dation was produced. 

In every meal ingested by an achlorhydric there was an im- 
mediate filling of the duodenal cap, -while in the normals and 
hyperchlorhydrics this Was not always found. In the achlorhy- 
dric there is never any acid material in the duodenum to cause 
' pyloric closure, while in the others there may be some acid ma- 
terial in the fasting stomach and duodenum causing the con- 
traction of the pylorus. The reaction of the material on the 
duodenal mucosa, just distal to the cap, conti-ols the state of 
the pylorus. In the achlorhydric there was an uninterrupted 
passage of the bland meal from the stomach, while the weak 
acid meal upon reaching the duodenum caus^ closure of the 


pylorus and marked delay in emptying. In those subjects with 
normal acidity or hyperaciditjr no such marked delay was found. 
The author suggests the possibility that the neutralizing mech- 
anism in the stomach and duodenum of the achlorhydric may be 
less efficient than m the normal or the hyperchlorhydric. 

The weak alkaline meal caused increased motility in the nor- 
mals and hyporchlorhydrics by neutralizing the acid present, 
while in the achlorhydrics it caused no change. The 6 per cent 
sodium bicarbonate meal causes delay in gastric emptying in 
the achlorhydric by virtue of its hypertonicity, which initiates 
the duodeno-pyloric reflex. 

One fact stands out clearly from these data: Without a con- 
sideration of the gastric secretory response of the experimental 
subject no logical or consistent interpretation, of the results 
would be possible. 

The Effect of Duodenal Insfillotwis upon Gastric Emptying. 

In achlorhydrics the instillation of 1 per cent sodium bicar- 
bonate solution into the duodenum had no effect on gastric 
emptying, while in normals and hyperchlorhydrics it caused a 
more rapid emptying. In all cases the instillation of 5 per cent 
sodium bicarbonate solution caused considerable delay in gas- 
tric emptying. 

The hydrochloric acid (0.12 per cent) instilled into the duo- 
denum of an achlorhydric caused marked delay in gastric 
emptying. In hyperchlorhydrics the delay^ was only slight. In 
all groups there was very marked delay' in gastric emptying when 
0.25 per cent hydrochloric acid solution was instilled into the 
duodenum. 

In the experience of the author gastric peristalsis is an un- 
impoi-tant factor in gastric emptying. In achlorhydrics the 
stomach was seen to empty readil.v without risible peristalsis, 
while in other cases very vigorous peristalsis failed to empty 
the stomach as long as pylorospasm lasted. Peristalsis is prob- 
ably unrelated to pyloric opening. 

If the gastric contents in passing over the duodenal mucosa 
do not set up the duodeno-pyloric reflex, gastric tonus is the 
most impoi-tant factor in gastric emptying. It exerts a con- 
stant positive force which empties the stomach promptly if the 
pyiorus is relaxed. 

In' conclusion, the authors emphasize that without due con- 
sideration of the individual gastric secretoi-y’ response no proper 
evaluation ,of the e.xperimental data could be made. They liken 
the stomach unto a dumb waiter ever ready' to deliver through 
its door, the pylorus, anything reaching it. The duodenum they 
liken unto a selective connoisseur-, who promptly closes the door 
jf the stomach contents ar-e not acceptable. The pylorus thus 
is a door but emphatically' not an autonomous one. 

An analy'sis of a large amount of pertinent literature, and a 
large bibliography are given. 

Seven figures and eight tables accompany the article. 

Nelson M. Percy. 

Maltby, Ernest J. 

The Digestion of Beef Proteins in the Huma^i Stomach. 

Jour, of Clin, hn’cst., 13 :193-207 (March), 1934. 

In most previous studies of -the digestibility of foods, workers 
have usually contented themselves with measurements of the 
emptying time of the stomach. However, in the present study 
the author followed the amount of digestion by determining 
at a given time after ingestion, the extent to which the protein 
had been hydrolyzed in the stomach into the various fractions. 

Three types or classes of patient w-ere used; (1) “normal” 
patients (those without gastro-intestinal disease), (2) achlor- 
hydric individuals without pernicious anemia, and (3) achlor- 
hydric individuals with pernicious anemia. 

Following very complete and accurate and controlled deter- 
mination, the author draws these conclusions: That consider- 
able peptic hydrolysis of meat can occur in the stomach in a 
relatively short time; that there is a wide variation in the ex- 
tent of this hy'droly'sis in the noi-mal individual; that pernicious 
anemia patients accomplish little or no gastric digestion of 
meat; that achlorhydric cases without pernicious anemia have 
a small amount of gastric digestion; and that in his experi- 
ments the pepsin secretion and acid secretion appear to parallel 
each other in amounts. 

As the author states, these conclusions are based on observa- 
tions on a meat diet alone and may be different for a mixed 
dietary, y'et this study may well serve as a start for further 
.study of the function of the stomach in normal individuals and 
in those suffering from some gastro-intestinal pathology. 

Elmer L. Eegleston. 

George W. Slagel. 
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SECTION III— Nutrition 

SOME OBSERVATIONS ON FOOD ALLERGY 

By 

WARREN T. VAUGHAN, M.D.* 

Rirn.MOND, VIRGINIA 


T he antiquity of “food idiosjTierasy” is generally 
recognized. It is equally recognized that this is a 
manifestation of food allergy. And yet it is suiprising 
how small a proportion of physicians realize what a 
relatively prominent part this plays in many disease 
complexes. 

: It has been .shown that from seven to ten per cent 
of the population at large suffers from outspoken al- 
lergy such as asthma, hay fevei-, urticaria, allergic 
dermatitis, allergic migraine. We have found* that 
an additional fifty per cent have at one time or another 
suffered from some minor or evanescent allergic mani- 
fe.station. Rowe,- HarkaAX^ and Rackemann and 
Simon* find that from twenty-five to fifty per cent of 
the general population give positive skin reactions. 
The mechanism responsible for the allergic state is not 
so much a pathologic condition as it is a pathologic 
exaggeration of, a normal physiological response. The 
mechanism usually considered necessary for the devel- 
opment of the allergic state exists normally in each of 
us. This has been shown by the work of Walzer and 
his associates.'* 

This latter work appears to me to be fundamental 
and will require some reconstruction of our understand- 
ing of the processes of protein digestion. It is still 
thought that protein is digested in the alimentary 
canal to its constituent amino acids which are absorbed 
as such, and certainly, that no incompletely digested 
protein passes into the systemic circulation beyond 
the liver hairier. The w’orkers mentioned obtained 
serum from a case very strongly allergic to fish and 
injected it into the skin of a non-allergic recipient, 
thereby rendering this portion of the skin passively 
sensitized to the fish. This recipient then ate the fish 
in question and within a short time urticarial wheels 
appeared at the site of passive transfer. This was 
repeated, the work was checked with controls, and was 
produced again in a case sensitive to eggs. We must 
conclude, therefore, that egg and fish protein normally 
are absorbed into the .systemic circulation and carried 
through the blood to the site of transfer, still suffi- 
ciently unchanged to be identified by this biologic reac- 
tion. Undoubtedly the protein was partially racemized 
but it is difficult to believe that it was entirely broken 
down into its con.stituent amino acids prior to arrival 
at the passively sensitized area. 

In e.xperimental animals we have become accustomed 
to feel that the one requisite for the production of the 
anaphylactic state is the introduction of foreign protein 
directly into the blood sti-eam. If the work of Walzer 
and his associates is correct, and there seems no rea- 
son to doubt it, then the requisites for the production 
of the allergic state are normally present whenever 

Ji.iiriiiil <.r .Allirfs- 
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protein foods are being assimilated. Why some persons 
do become sensitized under these conditions^ and why 
they manifest symptoms remains to be explained. 

The sui-prising point is that, in the circumstances, 
more people do not develop allergic manifestations. 
As a matter of fact in our own amnestic survey of an 
entire community’ we found that sixty per cent of the 
population had had either major allergy or minor aller- 
gic manifestations in the past and that the allergic 
inheritance was equally great in those who had suf- 
fered no allergjf as in those that had. It, therefore, 
seems possible that one hundred per cent of the popu- 
lation would eventually develop some allergic symp- 
toms if they were to live long enough and should^ hap- 
pen to be exposed to a combination of those conditions 
particularly likely to predispose to the allergic state 
such as heavy exposure to an allergen, some intercur- 
rent illness, etc. 

Of course some persons develop allergy more easily 
than others. An outstanding factor in these cases 
appears to be the degree of inheritance. 

Observations such as the foregoing, have led me to 
the conclusion, as stated, that allergy is not so much 
a pathologic state as it is a pathologic exaggeration 
of a normal physiological response. 

Another conclusion which I have reached in my 
studies and which has a very important bearing on the 
problem at hand is, that the natural tendency in aller- 
gic sensitization is toward recovery, that is, toward 
loss of the specific sensitization. Allergic sensitization 
is usually temporary although it may last for years. 
This would explain in part why sixty per cent or more 
of the population finds it unnecessary to consult a 
physician for the relief of their allergic symptoms. 
There is another equally important reason which we 
will mention later. 

Man may be sensitized relatively easily to horse 
serum. This is demonstrated in serum sickness. Frank 
or major allergies will, under observation, lose their 
sensitiveness to one food or other allergen and in the 
meantime develop a new sensitization. Serial testing 
over a period of jmars shows quite a variation in this 
respect. Although specific sensitization may last for 
years and in some instances undoubtedly for life, there 
are too many instances of recoveiy from sensitization 
after prolonged avoidance to negate the axiom which I 
have just stated, that the natural tendency is toward 
loss of sensitization. 

This explains the unsatLsfactoi-y results of attempts 
at desensitzation to foods. Allergists have reached theA 
conclusion that avoidance is better and enables the 
patient to retura to eating that particular food sooner. I 
I have seen a number of children who in infancy were | 
extremely sensitive to eggs, both clinically and by test- 
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ing, and who tlu-ough periods of five years or more had 
never touched , eggs. Many of them had lost their 
sensitization completely. The question naturally rises, 
ho\y _Iong must one avoid an ahergen to which one is 
sensiti%'^e, in order to lose the sensitization. It undoubt- 
edly varies in different individuals. I have seen some 
patients who have avoided for twelve years and must 
continue to do so. Some appeared to lose their sensiti- 
, zation, or at least to return to a state of allergic bal- 
ance or equilibrium in which they can tolerate contact 
with the offending foods, within so short a period as 
two or three months. In my experience with food 
allergy the average period of necessary avoidance is 
about four and a half years. If. we could avoid all 
offending allergens for that length of time, on an aver- 
age, we would lose our sensitizations. We are able to 
avoid pollens for eight or ten months but not for four 
and a half years. Thei'efore, we must be desensitized. 
But it is easier to avoid foods and, in this form of al- 
lergj’, avoidance should be practiced. 

The other factor which appeared responsible for the 
mildness and temporary character of symptoms in the 
, fifty per cent in my experience manifesting minor al- 
, lergy, was, to me, most interesting. By far the vast 
majority of persons in this group were able to name 
the substance responsible for their symptoms. And 
almost always these were substances with which the 
individual came into only occasional contact. Tlie indi- 
vidual had no difficulty in recognizing the cause of his 
^ymptoms, because, with the foods for example, he had 
^/just eaten something which was unusual to his dietary. 
Thereafter he avoided that particular food, thereby 
curing himself. A minor allergic is a minor allergic 
because he becomes sensitive to something with which 
/he establishes only occasional contact, he recognizes it 
V as the cause, and avoids it. Students of allergj’- have 
for several years stressed the observation that an al- 
lergic individual usually becomes sensitive to some- 
thing with which he comes into rather continuous con- 
tact. This is true of the major allergies or frank aller- 
Vgics but is not true of the minor allergies. / The major 
food allergies become hjiiei'sensitive to wheat, egg, 
milk, potatoes, beans, etc., while the minor allergic re- 
acts to onion, ca bbag e, cauli flow er, cucuniber, c^ta- 
Iqupe and ffie like. 

Indeed, this appears to be the reason why some are 
major and others minor. I have also called them “for- 
tunate” allergies and “unfortunate” allergies, because 
it appears to be in great measure merely a ^matter of 
luck as to what one becomes sensitized against. The 
unfortunate allergic, sensitive to wheat or some other 
daily constituent of his dietary, is unable to recognize 
the cause. He helps form the seven to ten per cent 
who must consult a physician and be studied allergic- 
ally in order that the etiologic agent may be recognized. 

In a pamphlet disrtibuted by The Exhibit on Nutri- 
tion in the Scientific Exhibit of the meeting of The 
American Medical Association in Cleveland in June, 
1934, the following statement was made : “The follow- 
ing foods in the order named were found most often 
to be the cause of digestive trouble: cabbag e, ap ples, 
tomato, mil k, c hocolat e, onion , let^ce, coffee, ^raw- 
berries, eggs, meat, cucumber, sweets, fats7~r adishes . 
^eese, cauliflower,, peppers , prraes, orange.s and sal- 
rnohr Food allergy is not considered in'THis list.” 

As a matter of fact that list comprises with few 
exceptions those foods to which in my own experience 
individuals are most often found to be allergic. It is 
-indeed a list of food , allergy. If one person develops 
urticaria or headaches or even just indigestion ..from 
. the eating of cucumbers, while all of his fi'iends haye 
no unpleasant symptoms therefrom, he reacts .differ- 


ently from the others to cucumber. By definition he 
is a case of allergy to cucumber. It makes no differ- 
ence whether the skin test be positive or not. 

' . One need not have asthma, hay fever, migraine, 
eczema, urticaria or mucous colitis to be suffering from 
;food allergy. There are many other manifestations, 
often quite obscure. Furthermore, food allergy may 
exaggerate the symptoms of other organic disease. 
Fifteen years ago it was thought that one of the diag- 
nostic symptoms of gall bladder disease consisted in 
the patient being able to name certain specific foods 
as bringing on the typical attacks. The work of Auert 
and of Valy Menkin,® showing that uTitation and infec- 
tion cause a mobilization of circulating antigens in the 
area so affected, give a physiological basis to our own 
observation that a person with true bile tract infection 
who is at the same time allergic to foods may precipi- 
^ tate a true gall bladder attack by the eating of aller- 
■ genic foods; and to the observation of Kern” that pep- 
,jtic ulcer in persons allergic to milk heals much more 
..rapidly if the ulcer diet contains no milk or milk 
^products. 

Allergy to foods is undoubtedly the commonest man- 
ifestation of clinical hypersensitiveness. It does not 
alwaj's manifest itself as one of the outspoken allergic 
diseases. The man who bears in mind this possibilitj’ 
and searches for the cause will often find gratifying 
success in many of the minor symptoms of obscure 
etiology, such as canker ..^.ores, recurrent— herpes, 
cimonic„or_xecurrentrhead^hes whether^migr.aino.us .or 
and a long list of indefinite ill defined gastro- 
intestinal complaints for which no other cause is found. 
One should also bear in mind that food allergy may 
complicate other organic pathology as mentioned 
above. 

Methods of allergic study merit serious considera- 
tion. Too many appear to feel that the skin test is the 
court of last appeal and that, this being negative, al- 
lerg 5 ’^ has been ruled out. This is but one of several 
methods of study, all of which must sometimes be 
brought into use for a successful solution of the pa- 
tient’s problem. 

The deficiencies of the skin test method, particu- 
larly with respect to food allergy, are well known. This 
method certainly gives not over fifty per cent of the 
desired information. The writer’s first attempt at im- 
provement’” on this was in the direction of a clearer 
understanding of the nature of the allergens them- 
selves. With this in mind we established a logical 
grouping of the vegetable foods, based upon their bio- 
logic or genetic relationship. The previous culinary 
gi'ouping into fruits, nuts, starchy vegetables, leafy 
vegetables, condiments, etc., was discarded. 

We found that when biologically related food ex- 
tracts were pooled and made into a single intracutane- 
ous extract, the group extract was sometimes positive 
although the patient had been negative to the indi- 
vidual members of the group. In explanation we postu- 
lated a synergistic effect. The patient was then ad- 
vised to watch all the members of the group and was 
sometimes able to discover the offending allergen in 
this way. Also, knowing the related foods we not in- 
frequently find a positive reaction to one member of a 
group which fails to cause symptoms while another 
member reacting negatively is found to be responsible 
for trouble. In this way we were able to obviate some 
of the so-called “false negative” skin reactions. Bio- 
logically related groups are exemplified by the peach 
gi'oup which contains alnapnd, peach, cherry, apricot, 
plum; the potato group which includes Hrish potato, 
tolnato, egg plhnt and red and green peppers ; the mus- 
tard gi-oup, including mustard, radish, turnip, cabbage. 
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cauliflower, Brussels sprouts, broccoli, kale, kohlrabi; 
the cucumber group with cantaloupe, cucumber, melon, 
squashes, pumpkin, and the celeiy group, with celeiy, 
carrot, parsley, parsnip. This method requires a knowl- 
edge of the food gi'oups” and further requires the in- 
telligent co-operation of the patient in studying the 
effects of eating individual members of the suspected 
groups. 

Rowe- next suggested further improvement in the 
elimination diet. This also was a result of efforts to 
. find those offending foods which had failed to give posi- 
tive skin reactions. In my own work, while I do not 
use Rowe’s diet I do employ the same principle. In- 
stead of at once placing the patient on serial standard 
diets'= we first perform the sensitization tests, gaining 
thereby what information can be had therefrom, and 
then make up for each patient an individualized elimi- 
nation, diet or “trial diet’’ from which the foods to 
which he has given positive cutaneous reactions and 
their related “cousins” have been eliminated. By this 
method it is seldom necessary to go through a long 
series of diets, since the positive skin test foods have 
ah-eady been eliminated and need not be found by the 
method of trial and error. There is another disadvan- 
tage of the standard elimination diet. 

I have said that the major allergic is sensitive to 
foods with which he comes in frequent contact while 
the minor allergic is sensitive to occasional foods. This 
. must be modified in saying that we have found that the 
major or "unfortunate” allergic is at the same time 
sensitive to the occasional foods quite as frequently as 
is the minor allergic. Therefore, in his case w'e must 
search both for staples and for occasionals. The elimi- 
nation diet is based in part on the assumption that 
foods eaten rarely are not likely to be allergenic. This 
in our experience is not the case even with major 
allergies. 

The food diary, as we have developed it, is very 
simple to keep and read but sometimes difficult to 
analyze. However, it is often worth the effort since 
only by this method have we at times been able to dis- 
ibover offending foods which have failed to give positive 
/ cutaneous reactions. It is not of assistance when 
I symptoms are constant since it is based upon the prin- 
5 ciple that foods eaten within twenty-four to thirty-six 
j! hours prior to an allergic outbreak may be responsible 
!' therefor. If the outbreaks occur not oftener than twice 
t weekly one frequently has no difficulty in discovering 
f some food or a few foods which are eaten just pi'ior to 
j the allergic episode. Rinkel has recenHy developed ah\ 
improvement'= on ouf"ownrdoubTe"fonn'for-the-food-d. 
diary, a “daily diet and symptom record” by w'hich it | 
is sometimes possible to find etiologic food agents even 
though symptoms occur daily. This he uses in con- j 
junction with our own monthly diet record. ' 

In our own studies we have from the first emphasized 
the desirability of attaching some significance to bor- 
derline positive skin reactions. Obviously when the 
degree of sensitization is unknown and when an aller- 
genic food may even give a negative skin reaction, the 
borderline reaction may be of significance. At the 
same time it becomes evident that if the borderline re- 
action is considered in the same class with the positive 
reactions, there \yin be a large proportion of false posi- 
tive reactions, since not every borderline reaction is 
really positive. However, we find it easier to start out 
with a strict diet in which all positive and borderline 
foods are eliminated, and tlien, with relief of symp- 
toms, to add one food after another to the diet, thus 
_ finding those which are actually causing trouble. It is 
not enough just to eat a food once and decide whether 
. , it is cau.sing trouble. The action sometimes is cnmula- 


tive. To detei-mine whether a suspected food is caus- . 
ing trouble it should be eaten two or thtee times daily 
for at least four daj^s in succession, unless it has pro- 
duced symptoms before the end of the test period. 

With the procedure of skin testing, group testing,-, 
trial diet and food diary, as they are used in our o^vn 
work, we find that for every two hundred positive skin 
tests to foods, one hundred are actually causing 
trouble. Half of them have been false positive. This ' 
is due in measure to our inclusion of the borderline 
reactions, but not entirely so, since one may give a 
strong four plus positive to a food that does not cause 
ti-ouble. For every one hundred foods found actually 
to be causing trouble by the skin test method, forty 
additional foods are found by the method of the food 
diary. It becomes obvious that a combination of the 
methods gives best results. 

In an attempt to still further improve our diagnostic 
methods with food allergens the writer has recently 
developed the leucopenic index method of study.^^ Sev- 
eral years ago Widal, Abrami and lancovesco proposed 
the colloidoclastic or hemoclastic crisis test as a meas- 
ure of liver function. This consisted in the giving of, 
200 c.c. of milk to the patient, in the post-absoi’ptive 
state. A positive reaction, indicating liver damage, , 
consisted among other things in a fall in the white 
count over a period of hours. While this was found 
not to be a reliable test of liver function the author 
observed that several individuals who did 'give positive 
hemoclastic crises were allergic to milk. Since the 
anaphylactic blood response is by leucopenia, it seemed 
possible that a digestion leucopenia following the in- 
gestion of an allergenic food might turn out to be 
specific. 

Following a study of over two hundred leucopenic 
index reactions, in over sixty patients and with a large 
variety of foods, the writer found that while the reac- 
tion is not constant, there is evidence that the inges- 
tion of a food to which an individual is sensitive is 
followed by leucopenia. The leucopenic index method 
of study for food allergy is sixty-seven per cent reli- 
able, a percentage as gi’eat as or greater than that of 
the skin test method. A disadvantage is that it is time- 
consuming and only one food may be tested at a time. 
In our experience, however, it has a definite place in 
that it may be used where some particular food is in 
question and with those foods which notoriously give 
false negative skin reactions. We have found the 
method to increase our diagnostic efficiency five per 
cent in the presence of false negative skin reactions 
and about the same amount in the presence of false 
positive skin reactions. A ten per cent enhancement 
of- our diagnostic efficiency when added to the other 
methods of study is a distinct aid. 

It has been said that food dislikes are a suggestive 
index to food aller^. My own experience is that the 
food to which an individual is allergic is more often 
that which he likes unusually well. In a careful analy- 
sis of six hundred cases, I was unable to find any cor- 
relation between food dislikes and food allergy. 

DISCUSSION 

In the foregoing, I have attempted to bring out the 
importance of food allergy in general medicine, particu- 
larly as applies to gastroenterology, and to emphasize 
the fact that the skin test is not the ultimate objective 
of the allergic diagnostic study but is just the begin- 
ning, and is, indeed, in many instances one of the less 
important features of the case analysis. Since, unfor- 
tunately, allergy to foods is as a rule, multiple in the 
individual case; since the frank allergic is usually, sen- 
sitive both to staples and to occasional foods ; and since 
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in almost ever j’’ case there are some etiologic foods 
which.fail to react positively. to the laboratoi-y methods 
of study/ the final analysis of the case often requires 
' most painstaking effort and collaboration on the'part 
,:bf both doctor and patient and is often not reached 
until after months of painstaking study. 

.1 have not mentioned one phase of the analysis be- 
cause I wish to emphasize its importance at this point. 

This is what I tei*m “discussion with the patient”. It 
, is not the mere routine history. The busy man in 
medicine is often too prone to take stereotyped his- 
tory and proceed I'ather impatientlj* to the physical 
study and laboratory procedures. It is truly surpris- 
ing what interesting things an individual allergic to 
foods can tell his doctor if given an opportunity. At 
the fii'St discussion, which we might call “the routine 
history”, not so much will develop. But when the 
■initial studies have been completed and the patient is 
ready to be placed upon a preliminary program, and 
when he has gained some understanding of what we 
are endeavoring to accomplish, if one will sit down 
with him and discuss the positive and borderline reac- 
tions one will be sux'prised to discover that the patient, 
with this jog to his memoxy, will remember many^y 
curious and interesting incidents following the eating / 
of foods, which he completely forgot to mention,./ n. 
originally. ' 

■ . Discussion with the patient, as the case proceeds', 
often uncovers additional interesting episodes. This is ' 
the best waj’" to discover curious and unusual low-grade ’*■ 
allei’gic manifestations. 


If .one will take a pi-esumed allex'gic case who does 
not seem to be getting along so well as he should, out 
to lunch, and, over coffee and cigars, chat unhundedly 
for an hour or so, one will unearth much which is 
sometimes of intense interest. 

These patients are usually of the chronic invalid 
class. Relief to such sufferers fully justifies the time 
and effort expended. 
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REVISED "ELIMINATION DIETS” FOR THE DIAGNOSIS AND 
TREATMENT OF FOOD ALLERGY 


By 

ALBERT H. ROWE. M.D. 
OAKLAND, CALIFORNIA 


E LIMINATION DIETS” were suggested first in 
1927 and published in 1928^ and again in 1931^ ® 
for the diagnosis and treatment of those cases of food 
allergy not controlled by diets based on positive skin 
reactions to foods. This term “elimination diets” has 
been used by other w-riters since then to indicate diets 
composed of foods giving negative skin reactions in 
the patient. Such diets rather should be called “test 
negative diets” as suggested by Rockemann and the 
term “elimination diet” should be reserved for that 
type which the miter outlined — one which contains 
a minimum number of foods which infrequently pro- 
duce allergj’’ and foods to which the patient gives no 
definite skin reactions or history of idiosyncrasies. 
With such foods it is possible to formulate acceptable 
meals ivhich meet metabolic and calox-ic requirements. 
, Those foods which infrequentlj’- produce allergj- 
were chosen in 1928 after a careful study of 175 pa- 
tients experiencing food sensitizations. Their clin- 
ical food allergies were indicated by positive skin re- 
actions in approximateljf 50 per cent of such allergies. 
Most patients gave one or more suggestive or definite 
reactions to food allergens but not necessarily to any 
or all of those foods to which clinical allergj- actually 
existed. This difficulty in demonsteating all food 
allergies by skin reactions . was stressed bj/ Ale.xander.=^ 
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and other investigators, which literature has been re- 
cently reviewed.^ Vaughan^ has concluded that two 
out of seven food sensitivities fail to give any skin 
reactions but in order to obtain that efficiency with 
skin testing he used the scratch followed by the intra- 
dermal method, retesting his patients and also taking 
the borderline and delayed reactions into account. He 
affii'ms'“ the importance of trial diets composed of a 
foundation list of foods to which he has found patients 
are infrequentlj’’ sensitive together with other foods 
which skin reactions and the patient's history of food 
idiosjTicrasies fail to indicate the pi'esence of allergy. 
The writer’s study since 1928'"' of several hundred pa- 
tients with food allergj’’ has confirmed the selection of 
foods which infrequently produce allergy and has con- 
tinued to emphasize the negative skin reaction and the 
impoi-tance of trial diets modified bj’’ skin reactions 
and histories of food idiosjmci*asies for its diagnosis. 

Space does not permit a full discussion ot the® fre- 
quency of food allergy as a cause of its various mani- 
festations; Suffice it to saj’^ that in infancy and child- 
hood, asthma, recurrent so-called head and bronchial 
colds, eczema, hives and gastro-intestinal disturbances, 
including cyclic vomiting are freqently due to food 
sensitizations. Tolerance for foods due to partial or 
at times complete desensitization gradually or occa- 
sionally spon’taneously develops as the age increases 



Amkp.icak JocnNAt op Digestive Diseases and ]SiijTniTioN 


;5S8 

and from the allergic viewpoint inhalant, contact, and 
to a lesser degree, bacterial allergies arise and assume 
importance. In the adolescent, adult and even the 
senile years, food allergy as a cause of many disturb- 
ances, severe, mild or often obscure in nature, is more 
frequent than formerly supposed. Because of the oc- 
currence of negative .skin reactions this can best be 
appreciated by the frequent and accurate use of diet 
trial. In adolescents and adults it is necessary to con- 
sider food allergy in the_ etiology of many cases of 
bronchial asthma, perennial hay fever, urticaria, an- 
gioneurotic edema, general toxaemia, unexplained 
fever, migraine and various gastro-intestinal disturb- 
ances. Certain ocular, urogenital and even cardio- 
vascular symptoms at times arise from food sensitiza- 
tions. The litei-ature abounds with evidence for this 
frequency of food allergy throughout life and most 
contributions in the last few years suggest that “elim- 
ination diets” or other trial diets .should be used when 
skin reactions to foods are negative or when diets 
based on skin tests fail to relieve the symptoms as- 
sumed to be due to food allergJ^ 

Befoi-e listing the diets it is necessary to emphasize 
that this discussion of food allergy does not minimize 
the importance of inhalent and to a lesser extent bac- 
terial allergj', alone or combined with food allergy, as 
the cause of many nasal, bronchial or cutaneous mani- 
fe.stations. Patients with cutaneous, nasal or bi'on- 
chial disturbances which are so often due to inhalant 
allergies entirely, or associated with food or more rare- 
I3' bacterial sensitizations should also be tested wdth all 
important inhalant allergens by both the scratch and 
intradermal methods, remembering that negative skin 
reactions also occur in approximately 10 per cent or 
more of inhalant sensitive individuals. Stevens’ re- 
cently reports negative or slightly positive skin re- 
actions in approximately 50 per cent of patients %vith 
pulmonary allergy to animal emanations. The proper 
control of inhalant allergy is at times necessary for 
satisfactoiy re.sults from the exclusion of foods pro- 
ductive of concomitant allergy. It is to be stressed 
that careful and thorough physical examinations and 
laboratory studies must rule out all possible patho- 
logical causes for the various sj^mptoms before food 
allergy is finally considered as the cause. More- 
over the write? has always recommended skin tests’ ® 
by the scratch and later if desired by the intrader- 
mal method with those allergens which fail to react 
by the scratch test. However he agrees with Coca® 
that the scratch test will usuallj' reveal those food 
allergies associated with skin sensitizing bodies. 
Such skin sensitizing bodies in infants may be absent 
in the presence of food allergj' as emphasized bj' Smyth 
and Bain." Thej’ state that such are rare in infants 
under four months regardless of sensitivity or contact 
with allergens. These skin test antibodies occur most 
frequently thereafter in the first years of childhood, 
graduallj’^ decreasing up to the teens and becoming less 
frequent as age increases. Recent studies® .showed 
that selected patients, clinicallj' sensitive to knowm 
food.s to which scratch tests were negative, usually 
gave negative reactions by the intradermal method to 
such foofls or gave indefinite or non-specific reactions 
to other food.s to which the patient had no clinical 
allergies. The instability of certain food extracts was 
demonstrated. But food aller^- cannot be ruled out 
in , the absence of negative skin reactions or by the 
failure to obtain relief by “test negative diete” with- 
out the further use of trial diets which exclude foods 
commonly productive of allergy. For these reasons 
"elimination diets” have been' devised. Even with 


such diets it is difficult to discover all food sensitiza- . 
tions in a few patients who are sensitive in mild de- 
grees to a large number and variety of foods. 

At this time ceidain changes are offered in the “elim- • 
ination diets” which experience has shown will help , , 
physicians and patients. Menus have been arranged 
which allow various choices of foods and are easier , 
to prescribe than those formerly outlined. A few . 
changes have been made in the vegetables, fruits and ^ ’ 
mi.scellaneous foods in each of these diets. A cereal 
free diet is now offered as Diet 3. This was formerly 
included under the supplemental diets but in the last 
three years has been found of such value that it is / 
now listed as one of the main “elimination diets”. 
Vaughan’" has emphasized the group sensitizations to • 
foods and the writer has found many patients sensi- 
tive to cereals as a gi’oup as well as to one or more 
other foods. Diet 1 moreover excludes all pit fruits 
and legumes to take care of possible group sensitiza- 
tions to such foods. Certain supplemental diets simi- 
lar to those suggested in 1931" are again included. . 

THE DIAGNOSIS OF FOOD ALLERGY 

When sjTnptoms indicate the possibility of food . 
allergy the following aids are available for the diag- 
nosis : ' 

(1) A positive personal or familj’^ history of allergy . 
emphasizes the allergic tendency. However absence , 
of such history does not conclusively rule out allergy 

in the patient. Few individuals fail to develop some 
sort, of allergy during life as shown recently by 
Vaughan” who found that 60 per cent of 508 indir 
viduals in a small community had a past or present 
history indicative of allergy. The writer finds that . 
the tendency to a specific kind of allergy, be it pollen, 
food, or animal emanation, is often inherited as well as. 
the susceptibility to the actual manifestations such as 
asthma, migraine, eczema or gastro-intestinal symp- . ■ 
toms. A careful history often suggests certain foods 
as possible causes of allergic manifestations. This fact ■ 
has been stressed by the writer and recently by 
Vaughan who found histories of probable food idio- 
sjmcrasies in 62.9 per cent of his 508 average people. ‘ 

(2) Skin testing with reliable clinically tested food 
allergens is indicated. Well executed and carefully • . 
interpreted scratch tests should be done first. The 
patient may then be tested intradermally with extracts 
of foods which have not reacted by the scratch method. , 
Such intradermal tests have not yielded much addi- 
tional information’ of value in determining clinical 
food allergy. Marked reactions to foods frequently 
exist in the absence of clinical sensitizations to such 
foods, which fact emphasizes the necessity for the 
evaluation of all food reactions by diet trial. Diets 
based on skin reactions alone however frequently con- 
trol sj'mptoms. 

(3) Patients who are not controlled by such “test , 
negative diets” should be studied by further diet trial 
before ruling out food allergy. For this, “elimination 
diets” modified by positive skin reactions or histories 
of probable food idiosyncrasies are recommended, 
though other types of trial diet" as recommended by 
Brown, Alexander, Eyerman and Vaughan, may be 
used. 

Though the information obtainable from skin tests 
is desirable in every patient, it is justifiable for phy- , 
sicians who are absolutely unable to te.st their patients 
because of expense or inability to refer them to aller- 
gists, to use the “elimination diets” modifying them by 
the patient’s history of any food idiosyncrasies. The ■ 
po.ssible relief offered justifies such diet trial if skin 
testing is impossible. ' . , 
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• USE OF ELIMINATION DIETS 

• When symptoms of probable , food allergj'^ are not 
controlled by diets which exclude foods to which skin 
reactions have occurred, or if skin reactions to foods 
are negative, or impossible to pei'form, “elimination 
diets” may be used. The frequency of the negative/ 
skin reaction to foods productive of clinical allergy and 
the occurrence of positive reactions to foods not causa- 
tive of allergic symptoms must be remembered. 

,;(1) Diets 1 and 2 first may be prescribed together 
or separatelsL modifjang them by substituting similar 
foods for any in the diets to which skin reactions or 
known idosyncrasies exist. 

(2) ■ If sensitization to cereals as a group is 
suspected. Diet 3 may be used initially. 

(3) Suggested menus for Diets 1 and 2 together 
and for Diets 1, 2, and 3 separately are detailed later. 
These menus indicate the ease of preparing meals 
which meet caloric and metabolic requirements with 
ries and a modified preparation of specified foods is 
foods in the “elimination diets”. A reduction of calo- 
indicated for children according to age. 

. . (4) The selected diet must be taken for at least 
ten days or even two to three weeks, for in many cases 
reacting bodies to the causative foods disappear very 
slowly from the shock tissues. If relief does not occur 
another “elimination diet” should be tried. 

(5) Absolute adherence to the prescribed diet is 
imperative. Not the slightest bit of anj' food not speci- 
fied must be taken. Restaurant and hotel food often 
contains slight amounts of forbidden foods, due at 
times to poorly cleansed cooking utensils or careless- 
ness in cooking. No commercial breads, cookies, soups, 
etc., should be used imless every ingredient is known. 

(6) If bodj*" weight decreases, specified sugars, 
stai'ches and oils must be increased. Prescribed fruits 
and vegetables assure Vitamins A B, C and G. Ade- 
quate protein, when milk is excluded, requires meat 
or other protein two or three times a day. If milk is 
excluded longer than one month, the addition of 4 to 6 
grams of dicalcium phosphate on retiring will assure 
mineral balance. Vitamin D must be supplemented by 
the use of cod liver oil, halibut oil, viosterol, sun or 
quartz light therapy. Until fish is added, fish oils can- 
not be used, and viosterol should be allowed only in an 
oil contained in the “elimination diets”. 

(7) With relief of symptoms longer than former 
periods of freedom, other foods, one to three at a time, 
from the remaining "elimination diets” are tried every 
four to seven days. Thereafter, other vegetables, 
fruits, meats, spices and nuts gradually may be added. 
In one to three months, milk, egg and wheat may be 
tried, separatelj’^, at foidnightly intervals. If the pa- 
tient is allergic to any food, symptoms may occur im- 
mediately, or in days or even weeks according to the 
patient’s tolerance. In such cases the food must again 
be eliminated. 

(8) In the undernourished or in children, Diet 4 
containing milk may be used first or milk may be tided, 
added to the chosen “elimination diet” in one or two 
weeks. Sobee, a soya bean product, or Cemac, contain- 
ing beef and vegetables, are available for infants and 
children who cannot tolerate denaturized cow’s or 
goat’s milk. 

(9) Desensitization by elimination may require 
■ weeks, months, or even years. With the above precau- 
. tions, however, caloric and metabolic requirements are 

assured. 

(10) .The diagnosis, control and treatment of in- 
halant and contact allergies which may accompany 
food sensitizations are most important and not infre- 


quently are necessary for satisfactorj' control of a food 
allergy. 

SUPPLEMENTAL ELIMINATION DIETS 

/ VTien Diets 1, 2 and 3 fail to relieve symptoms, then 
^ supplemental diets may be tried. Or they may be used 
initially if sensitizations to many different foods or to 
nearly all members of one or more groups of foods 
such as cereals, fruits, vegetables, or meats are indi- 
cated by history or skin reactions. 

In the unsolved case of possible food allergy all foods 
must be suspected and minimal diets be selected as 
follows : 

(1) A choice of one or two of the following carbo- 
hydrates: Rice, corn, tapioca, sago, sweet or white 
potato. 

(2) A choice of one or two of the following protein 
rich foods : Lamb, beef, chicken, soya bean, lima bean, 
dried pea. 

(3) A choice of one or two of the following vege- 
tables: Spinach, carrot, beet, artichoke, asparagus, 
pea, tomato. 

(4) A choice of one or two of the following fruits : 
Lemon, grapefruit, pear, peach, apricot, pineapple. 

(5) Mazola (corn), Wesson (cottonseed), olive or 
sesame oil; white vinegar if lemon is excluded; salt, 
cane or beet sugar, glucose. 

The choice of the supplemental diet depends on the 
patient’s history of food idiosyncrasies or any positive 
skin reactions, if testing is available, and on the clini- 
cal reactions to foods evident from diet trial. Unless 
weight reduction is desired, these supplemental diets 
should be used only by patients who co-operate by eat- 
ing sufficient calories of the specified foods to raiiintain 
weight. If sensitization to whole groups of foods such 
as cereals, meats, or fruits is suspected, such groups 
may be excluded, providing the prescribed diet meets 
metabolic and caloric requirements. If allergy to meats 
is suspected, the legumes may be used to furnish neces- 
sary protein if they are not productive of sensitiza- 
tions. Menus can be formulated and these supple- 
mented diets may be developed as already suggested. ■ 
for Diets 1, 2 and 3. ' .7 

DESENSITIZATION TO POODS 

During childhood, desensitization to foods-' may 
gradually occur even though they are contained in the 
diet. Such a result may be more apparent than real, 
however, since one manifestation such as eczema, urti- 
cariai asthma, or gastrointestinal symptoms may be 
replaced by another, or the food allergy may remain 
latent to reassert itself in later years. In childhood 
and especially in adult life, elimination of the aller- 
genic food is the most effective means for desensitiza- 
tion. This may occur spontaneously in a few weeks 
after the elimination of such food, or may require 
months or years. Oral and hypodermic desensitization 
meets with vaiying results in different hands. Recent- 
ly Freeman*" has reported success with lijmcdermic 
therapy in certain food sensitive patients. Urbach*^ 
has also recommended specific prepeptans for the erad- 
ication of food allergies. In America, allergists*^ have 
yet to affirm the value of his suggestions. 

CONCLUSIONS 

“Elimination Diets” as aids in the dia^o.sis and 
treatment of food allergies again are described. Cer- 
tain revisions, new menus and recipes have been de- 
tailed. Symptoms of suspected food allergy w'hich are 
not relieved by “test negative” diets may be studied 
with. this elimination method of diet trial. The diets 
should be modified by positive skin reactions obtained 
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by routine testing with food allergens and by histories 
of food disagreements. However, it is justifiable to 
use “elimination diets” modified only by the history of 
food idiosyncrasies without skin testing if such tests 
are absolutely unavailable to the physician or patient. 

, Only with the use of diet trial preferably aided by skin 
reactions can the , true frequency of food allergj- 
. ' thi'oughout life be realized. 

W-' ■ 

ELIMINATION DIETS (ROWE) 


Tnpioca 

White and .Sweet Potato 

IJmR Bean Potato Bread 
Soya Bean Lima Bean Bread 


Bect-s 
Carrots 
Lima Beans 
String Beans 
Tomato 


Lemon 

Grapefruit 

Peaches 

^Apricot 

Cane Sugar 
Olive Oil 
We.*«on on 
Gelatin 
Salt 
Olivea 

■^^aple Svrup or S>tup made 
with Cane Sugar flavored 
with Maple 


•Milk should be taken up to two or three quarts a day. Taploea cookwl 
with milk and milk supar nlwj may be taken. 

"Sote: We.sson (Cottonseetl) Oil Ik Incliidwl In all diets. W’ith allercy to 
et)ttonKef‘d ns .shown by skin test or history this must be e.xcludcd 
and n cottonseed oil Bborteninjr such nu Crlsco must not be usoil. if 
nllerffy to cane sn;r:tr is suspected, hoot sugar or corn glucose may be 
used. 

DETAILED FOOD LISTS OF ELIMINATION DIETS 
(ROWE) 

BIIEAKFAST 

DirU 1 and S Approximate Amounts 

UKVEIIACE (a) Grapefruit (fresh) juice or lemonade Tsith 1 cla5«ful 
sugar a* desired. 

(Ij) Pineapple juice. 

CEREAL (a) Boiled brown or polished rice or cooked H cup rice 

com meal serv'ed with apricot, peach or 3 tea.«poonB juice or 
prune juice and sugar. 

(b) Hire Cri^pjes or Com Flakes scrvwl with H cup dry flakes 
grapefruit juice and sugar or with apricot, 

peach or prune juice or maple sjTup. 

(c) Cold Rice or corn meal fried in Mazola oil 


LVSCII AND DINNER 
Diets 1 and 2 


Diet 1 

Diet 2 

1 

iCorn 

Rye 

Rice Biscuit 

Rice Bread 

Com Pone 

Ckirn Rye ^^uffin 
Rye Bread 

Rye Cri.®p 

Lettuce 

^inaeh 

Carrot 

Beet 

Artichoke 

Tomato 

Squa®h 

Asparagus 

Peas 

String Bean® 

I-amb • 

Chicken 

Bacon 

Lemon 

Grapefruit 

Pears 

Pineapple 

Peaches 

Apricot 

Prunes 

Cane Sugar 

Wesson C)il 

Olive Oil 

Salt 

Gelatin 

Syrup made of 
Maple Sugar or 
'Cane Sugar or 
Cane Sugar 
Llavorwl with 
Mapicline or 
Maple Sugar 
. OlivM 

Pear Butter 

Cane Sugar' 

Mazola Oil 

Wesson Oil 

Salt 

Karo Corn Syrup 
Gelatin 


(c) Cold Rice or corn meal fried in Mazola oil 
or bacon or chicken fat scrv’cd with maple 
sjTup or Karo corn sjTup. 

MEAT (a) Bacon (mod- cri.'p) or 3 slices or 

(b) Ijimb chop®, I^jimb or Chicken Cro- 1 mod. chop 
quettes (1) 

(c) Lamb kidney fried with bacon 

BREAD fa) CJom pone (2) 2MafGnaor2 

(b) (Iksrn Rice Muffin (3) slices toasted 

(c) 0)m Rye jiluffin (4) 

(d) Rice Biscuit (5) 
fe) Rice Bread (6) 

' (f) Rye Bread (7) 

(g) Rye Crisp, 

Peacb or Prune Jam 2 tablespoons 

PRESERVES (Ti) Apricot or Apricot Pineapple Jam or 
^c^ervos 

(c) Grapefruit and Lemon Marmalade 

(d) Pear Butter (9) 

FRUIT Slke<l or Whole Grapefruit, Canned, Fresh or 

- Stewed Peaches, Apricots, Pears, Pine- 
’ apple or Prunes. 

.• indicated by letters are offered in all menus though more than one 

r^y w tf dwircd. Chicken metit and fat should come only from broilers or roosters. 

as a result of breaking unlaid eggs in dressing them. 
CoofctM should lie made at home or by bakers who follow' the recipes 
ikLi given in these diets. R|/e;?our especially is nj»t to^ mixed with -wheat 

: K 


2 Muffins or 2 
slices toasted 


2 tablespoons 


Thie menti eorjetina apprcTimcleljf — calorie® G12. 

■ Gin.«. of trarb’’. ' Qo 

Grns. of protein ‘ ’ lo 
,, Om*. of f At 20 


Approxinuitc amounts' 
SALAD (a) I^ettuce with apricot, peach, pear or pine- 2 halves or slices or 

apple with oil dressing or special mayon- . * 

naiae. 

(li) Vegetable salad made of tomato, carrots, cup mixed vegc- 
beets, asparagus, pens, string beans or arti- tables ‘ 

chokes with oil dressing or special maynn- I T oil or dressing ^ 
TifiUo. / 

(e) Sliced tomato or lettuce-tomato with oil 
dressing. 

(d) Ix!mon gelatin with grated carrots and ' . • ' 

entshed pineapple. 

SOUP (a) Lamb broth clear or with rice, carrot, . 

peas, string beans as desired. 3 cup 

(b) Chicken broth clear or with rice, carrot, 
peas, string beans ns desired. 

(c) Split p«i soup. 

^fEAT (a) I.amb served as chops, roast, tongue or 2 mod. chops or 

stew made with lamb, rice, corn, carrots, 
peas, beets or string beans. 

(b) Chicken — roasted, fried, broiled, stewed. 1 broiler or 
May be rubbed with bacon if desired or equivalent 
stuffed with rice or com meal. 

(c) Thicken gravy or sauces with rice flour or 
cornstarch. 

VEGETABLES Spinach, carrot, squash, asparagus, pea®, arti- 4 T vegetables 
chokes, beets, tomatoes. 

BREAD Choice of those in breakfast. 

JAMS OR 

PRESERVES Choice of those in breakfast. ' 

DESSERT (n) Fruit as suggested for breakfast 4 T fruit 

(b) Rice fruit pudding (10) 1 cup cake , 

(c) Tapioca fruit pudding (11) 

(d) CJora-ricc cookie or rice cup cakes (12) 

BEVERAGE (a) Grapefruit juice or lemonade with sugar. I glassful 

Corn dextrose may be used if extra carbo- 
hydrates is desired. 

Notes: It is best to u.*e canned, prc.®er%'ed or fresh cooked. fruits. Uncooked fniite, 
other than grapefruit or lemon, arc more apt to produce allergic reactions than heated 
fruits. Drii^ fruit.® well cookca with the exception of prunes arc not well tolerated by 
certain patients. Soups may be made only with ingredients in the prescribed diets. 
Canned soups and those in restaurants and hotels arc apt to have wheat, egg or other 
forbidden ingredients. Meats must not be cooked or basted with any food surh a.s 
wheat flour, butter or spices not allowed, fortes must be thickened only with pre- t 
scribed flours, ffriahn may be incorporated in salads and desserts if desired. 


Yj cup mixed vegc- 


BEVERAGE 


Th\s menu ronMtn* approximatelv — calorics Sff4 

Gm.s. of carb 12.'5 

Gms. of protein 28 

Gms. of fat 28 


Total per day — 2340 cal, 

Gras, of Ca 211 

Gms. of P .547 

Gms. of Fc. .0001 ■ 


BEVERAGE 


BREAKFAST 

Diet 1 Approximate amounts , 

(a) Grapefruit juice or lemonade with sugar I glassful • ■ 

as desired. 

(b) Pear juice flavored with lemon 1 glassful 

(a) Boiled or steamed brown or noliabcd rice Y cup cooked rice' 
served with pear juice or maple aymp and 3 T syrup 
sugar. j 

0>) Rice flnkc.s or rice Krispics served with Lf cup rice Krisplcs 
wars or pear juice and sugar. A T juico 

(c) Tapioca cooked in water and flavored J\ T dry tapioca for 


with lemon juice, lemon rind and sugar.-^ one serving. 
MEAT Lamb chops or patties (13) 2 mcd. chops 

BREAD (a) Rice biscuit® (5) 2 biscuita 

(b) Rice bread (6) 

JAM CR Ifi) Pear butter (9) 2 tablespoonfuls 

PRESERVES (b) J.emon or grapefruit marmalade. 

FRUIT te) Sectioned or whole grapefruit 1 grapefruit 

(b> Fresh or canned pears 3 halves 

Note. Com sensitive patients often react to corn or glucose which must be excluded 
even in minute amount.®. 

Thie mrnu contains opproxjmatffy— calories 7fiS 


Gms. of carb 

IIS 

Grns. of Ca 

0S9 

Gms. of protein 

29 

Gms. of P 

400 

Gms. of fat 

20 

Gms. of Fe 

0010 


LUNCH on DINNER 
Diet t 


Approximate amounts 


VEGETABLE 


(a) Hearts of lettuce. Dressing of olive or Y med. head 

We?.®on oil and white vinegar. 1 T oil 

(b) Vegetable salad of lettuce, carrots, beet®, 1 cupful mixed veg. . 
artichoke and olives a.s desired with above 

drcs.sing or special mayonnaise. 

(c) Lettuce with sectioned grapefruit or pears Y grapefruit or 2 . 
.«ervcd with oil and lemon juice dressing, halves of pears 

l>mb broth clear or with tapioca or rice and 1 cupful 
carrots as desired. 

(a) Lamb served as chops, roast, tongue. 2 med. lean chop.® 

(b) Slew made with lamb, rice or tapioca, car- or their equivalent 
rots or beet.®. Thicken gravy with rice 

flour. 

Steamed or boiled rice, brown or polished. Y cup cooked 
Spinach, carrots, beets or artichokes. 4 T 

Choice of those suggested for breakfast. 


Gms. of Ca. , 164' 
Gm.®. of P, . ’*200 

Om®. of Fc.’. : 6027- 


BREAD Choice of those suggested for breakfast. 

JAM OH 

PRESERVES Choice of those suggested for breakfast 
DESSERT (a) Plain lemon or lime gelatin with pears or 

grapefruit os desired. 

(b) Winter pears baked with maple 8>Tup or 1 large pear 
brown sugar. 

(c) Rice cookie or cup cakes (12) (18) 1 cup cake 

(d) Puffed rice candy (14) 

(o) Tapioca fruit pudding (11) 

(f) Rice fruit pudding. (10) . , , 

BEVERAGE Choice of those suggested for breakfast. 1 glassful 

Note: Pure olive oil and Wesson oil only can be used in Diet 1. Imported oil i.® 
usually adulterated. Wesson oil and Crisco mu.st be excluded in presence of positive 
reactions to cottonseed. ' ' . , ' 

This m«7i« contains approzimately — e.Alories 914 Total ealorirs for day — 2590. 

. 'Gm.®. of rarb. , 129 .Gms. of Co. -249 

. • . Gms. of protein 32 ■ Gms. of P, 

Gms. of fat .. 30 Gms. of Fe. i . .,0KK) 


1 glassful 



Eowe — Eevised Elimination Diets 


, BREAKFAST 

. .* Diet 2 

BETEHAGE : (a) Pine^applc or prime jxiicc 

, • /uv 1 


CEREAL 


(b) Apricot. pcacA and pmeappic juices mixed 1 gia«sfui 

(c) Tomato 3uicc 1 classful 

(ft) Com Sake5 served wdth pineapple juice, or J T juice 


Approximate amounts 
1 clftS'^ful 


• ■ ' - xrith peaches, apricots or prunes and 

■ . ■ juice and suttar. 

' ’ - . ‘(b) Com meal mush served vdlh maple or 

KarosjTup. 

' . ■ (c) C*old com meal mush fried in Maioln oil 

' • or bacon fat serv’od ^rith syrup and bacon. 
MEAT (a) Bacon 

(b) ' Chicken croquetfea (1) 

BREAD (a) Com pone (2) 

(b) Com and rj'c muCin (3) 

(c) Rye bread (7) 

(d) Ry-Kri<p.(S) 

JAM OH fa) Piacapplo preserves 

-PRESERVES (b) Apricot or peach jam 

(c) ' Tomato cooked xx-ith sucar (15> 

PRVIT , -Bresh, cooked or canned pineapple, jMjaches, 

apricots or prunes. 

Thii menu confains cpproriTnaff?v— <?alorics S56. 


cup cornflakes 
H cup cooked cereal 


4 med. strips bacon 

1 croquette 

2 mut5n« 

1 or 2 slices toasted 

2 Ry-kri«p 

2 tablespoonsful 


Gms. of earb 

149 

Gms. of Ca 

002 

Gms. of protein. . . , , 

20 

Gms, of P ...... . 

270 

Gms. of fat ..... 

20 

Gms. of Fe ...... - 

0(M2 


1 cupful mixed fruits 


- LVSen OR DIKKER 

■ - Diet £ Approximate amounts 

SALAD (a) Slici^ tomato or asparagus v.ith Mazola 1 large tomato and 

or Wesson oil and i^'uitc vinegar or special t» to S stalks of 
^ . inayt)nn.a\sc. ^ asparagus 

(b) Combination vegetable salad with to- 2 T oil 

matoes, asparagus, peas, and strinc bcana 1 cupful mixed vep. 
as desired with above oil drei^inp. 

(c) Combination fruit salad of pineapple, 1 cupful mixed fruits 
peaches and apricots with special tnayon- 

■ . ' . ' naiso thinned with pineapple juice. 

(d) Chicken and pineapple saJad mixed with 
special mayonnaue (16). 

SOUP (a) Chicken broth clear or with peas, string 1 cupful 

beans or tomato as desired. 

(h) Split pea soup (17) 

3/£'AT ' (a) Chicken— roasted, fried, broiled, stewed. broiler or fr>*cr or 

May be brushed with Maxola oil and its equivalent 
rolled in com meal if desired. Serve 
broiled peaches, apricots or pineapple 
with fried or broilea chicken. 

.(b) Chicken livers rolled in cornstarch or 
cornmeal and sautOd in Mazola or Wesson 
oil. 

, ■ (c) Thick slices of tomato fried or broiled in 

oUorb.acon fat served with strips of bacon. 

‘TBGETASLBS Tomato, squash, asparagus, peas, string beans, 4 tablespoons 
< corn. 

bread ■ Choice of those suRRcstod for breakfast. 

JAM OR 

PRESERVES Choice of those suggested for breakfast, 

DESSERT (a) Fruits as suggested for breakfast. 4 tablespoons 

(b) Rye cookies tlS). 2 or 3 cookies 


4 tablespoons 


4 tablespoons 
2 or 3 cookies 


I sj'red 
4 T 


ATEAj (it) rc-V't cr tongue. Average 

(b) Beef srew with potato, carrots, lima !»ean’« in“ nf 
or string iK'an*. Thi:VjMi gravy with pt)-- 

tato flour 

ort»f C.nhT5 or l>eef li\*cr and baco.q. 

I EuETABLES (a) IV'htte or sivrvt polatoc*. I jrj^vf. sired 

tb) Carmts, Uma Vxan^, string beans, tfj- 4 T 

^^HAJ) Choice of tho-^e suggested for breakfast. 

j sXMs on 

PRESERVES Choice of those suggested for breakfast. 

DESSERT tat Fruits as suggested for breakfast. 4 T 

(h) Tapioca fruit pudding. (1) 

(c) Idma bean-potato flour cookie'* or cup 2 cc^oki'^H or 
cakes frosted with sugar and lemon iuioj cake 
icing. (25) 

BE^ ERAGE (a) Grapefruit juice of lemonade with sugar I gliv^^ful 

ns desired. 

(b) Tomato juice. 

Tkif menu contixns approrirtat^fi/— calorics 001 Tdil mloru* fiyr d't] 

Gtns. of carb 140 (im> of Ca 

Gms. of protein 3S Gms. of P. 

Gms. offat 21 Gm**. of Fo 


BEVERAGE 


I gl.v^-ful 


Ta.il mloru* fiyr d't:,'-' 

Gm> of Ca 

Gms. of P 

Gm**. of Fo 


RECIPES 

(I) CHICKEN' CUOQl'ETTE.^ 

1 tablespoon oil or chicken fat Make a sauce of ?ai, eom^tarch and liquid. .Add 

2 tablespoons cornstarch the other ingredients. (Cooked comnieal nmy Iw 

cup liquid (chicken broth) added.) Cool, shape, dip in rj’C flour or crushed 

?4 cup cooked minced chicken corn flake.s Ikake in incnlium oven or fry in d^'cp 

salt fat. 


( 2 ) 

1 cup cornmeal 
5^ teaspoon salt 
Boiling water 
1 tablespoon Mazola oil 


CORN' PO.VK 

Carefully pour enough Ixiiling water onto the 
cornmeal to make a stifT »nixt\ire. stirring con- 
stantly. Add the oil and mix well. Mold into 
oblong “pones’* and fr>' in hot skillet uath enoueli 
fat to prevent sticking. When brown on one side, 
turn and brown on the other side. Serve hot. 


(3) CORN' AXD RICE MUFFIN'S 

H cup rice flour Mix all the dry ingredients well, sifting them 

K cyp yellow cornmeal together four or five times. Add the water and 

2 tablespoon? sugar oil. Bake in n hot o>vn twentj* minute^. 

2^3 teaspoons baking powder Make? six small mufiins. 

3 tablespoons Nfazola oil 
M cop water 

(4) CORN' AND RYE MUFFINS 
Use (he above recipe but substitute rj’e flour for rice flour. 

(5> RICE BISCUITS 

Made by the Battle Creek Sanitarium. 


(c) . Fruit cornstarch pudding with crushed 3 tablespoons 

pineapple, (19) 

(d) JeUied prunes with pineapple. (201 ^ 

This menu contains cpprorimcitelt/ — calories 1000 ratal celeries /cr day — 2^S 

, Gms. of carb... . IIS Gms. of Ca I3S 

Gms. of protein 30 Gms. of F b22 

Gms. of fat 4G Gms. of Fc 0092 


(6) RICE BREAD 

1 cup rice flour Sift the dr>* ingredient^. Add water ami fat . 

3 teaspoons baking powder Bake in a loaf pan in a moderate oven. 

2 tablespoons bacon fat or oil 
1 tablespoon sugar 

H teaspoon salt 
cup water 

*Fat used in- recipes for greasing pans or shortening mu^t only be oil or fat specified 
in the prescribed diet. Baking powder should be Royal or Schillings which contain 
no egg. 


BEVERAGE. 


CEREAL 

SUBSTITUTE 


breakfast 

Diets Approximate amounts 

(a) Grapefruit juice of lemonade with sugar 1 glassful 
as de.rired. 

{h) Tomato juice 1 glassful ^ 

(r) Tapioca cooked with apricot or peach, or 1 T dry tapioca 
flavored with lemon, maple sugar or cara- cupful 
melized sugar (20). 

(b) Lima bean flakes served with apneot, ?! cupful l.b. flakes 
peach, prune or grapefruit juice and sugar 4 T juice 

as desired. 

(ji) Bacon — moderately crisp. . 4 slires 

(b) Beefsteak, chipped beef, beef patties or Small steak or 


tongue. 

(b) Bacon and hashed broxvm potatoes. 
BREAD (a) lima benn-pot.ato bread. (21) 

(b) Lima bcan-eoj'n bean muffins. (22) 
JAMS OR (a) Lemon or grapefruit marmalade. 
PRESERVES (h) Peach or apricot jam. 

'(c> Tomato preserve.'? fi.avoi^ with lemon. 
• FRUIT (ft) Sliced or whole grapefruit. 


i(s equivalent 

2 slices toasted 
2 muffins 
2 tablespoons 


1 grapefruit 


(b) Fre^ih, stewed or canned peaches or npri- 4 tablespoons 
cot.*!. 

(c> SIicc<l tomatoes with sugar. 

ThisTxenu ccmiaxns 'cpprc*Timaleii/ — calorics 922. 

Gms. of carb . 149 Gms. of Ca 

Gm*5. of protein. 23 Gms. of P 

Gms. of. fat 26 Gms. of Fe 


. lUXCII OR DiySEH 

Diets Approximate amounts 

(a) Sliced tomato with olive or Wesson oil 1 large tomato 

and lemon juice dressing or sugar, . 1 T oil - 

(b) Vegetable salad of earrot.s lima beans, 1 cupful mixed 
string l)cans, olives or tomatoes os dc- vegetables • 
sired with olive or We^yon oil dressing or , 

spcdal mayonnah^e. (23) 

(c) Fruit salad made of grapefruit, peaches or cupfuls of 

. apricot with above dressings. ■. fruit. 

(ft) Beef- bouillon clear or with cArrots, lim.a 1 cupful 
bc.ans or tomato. 

(b) Lima bean coup flavored xvith bacon. (24) ’ 


?4 cupfuls of 
fruit. 

1 cupful 


(7) 

cup rye flour 
?:3 cup rice flour 
teaspoon salt 
6 tca.«poons sugar 
5 teaspoons baking powder 
2 teaspoons olive oil 
I H cups water 


(S) ^ UV-KRIriP 

Prepared by the Ralston Purina Company. 


RYE-RICE BREAD 

Sift all the dry* ingredients together. .Add water 
and oil. Bake in a loaf j»an in a moderate oven 
for forty minutes. 


(9) PEAR BUTTER 

Select firm, ripe pe.ars. Peel, core and cut into rather small pieccvs. To two cups of 
prepared fruit add one cup of sugar. Cook slowly, stirring frequently to prevent burning, 
for two hours or until the mixture is quite thick. 


RICE-FRUIT PUDDING 


Sauce: 

1 cup eugnr 

2 tablespoons riee flour 
H teaspoon salt 

cup? boiling water 
1 teaspoon lemon juice or vanilla 


Mix sugar, salt and cornstarch. Add water and 
cook until thick. nemo\*c from stove and add 
flavoring. Add boiled rice and apricoU or «!iced 
peaches and servo w-arm. Reserve some s*auco 
to pcxir over the pudding. 


(U) TAPIOCA-FRUIT PUDDING 

2 halves peaches sliced Drain peaches and sprinkle with one tea*po<in 

1 tablespoon dry tapioca sugar. Cook tapioca in jiiicc and water until it is 

2 teaspoons sugar clear. Add remaining sugar and salt. Line r. 

cup peach juice and water baking dish with peaches. Fill with tapioca and 

bake in a moderate oven twenty nynults. 


RICE CUP CAKES 

Pour hot v.-ater over half tlic flour. Cream sugar 
.and shortening and add to the alwvc mixture, 
beating well. .Add the other ingredient?, mixing 
■well. Bake in muffin jiAns about twenty minut<«? 
in a fairly hot oven. 


H cup hot water Pour hot v.'nter over ht 

iH cupa rice flour and shortening and ad< 

2 level tablespoons shortening beating well. .Add the < 
•J^cupeugar well. Bake in muffin 

I'l teaspoon salt in a fairly hot oven, 

’3 level tablespoons baking poxvder 
1 teaspoon vanUia ' 

(13) LAMB Patties 

Ground lamb pressed into small patties. Broiled or fried. 
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fH) 

1 cDp 

cup brown euijar 
1 cup vrafcr 
K teaspoon salt 
1 toMpoon vanilla 
Puffed rice 


PUFFED nice CANDY 

Cook syrup and ^titcr unlit brittle. Add 

vanilla and call. Pour puffed rice, atirrini: all the 
time 80 that the kernels will be evenly coated. 
Turn it into a grcjiscd pan and cut in squarcfl. 
Keep* well in an air-tight container. 


<151 TOMATOES COOKED WITH SUGAU 

Select firm, ripe tomatoes. Remove the akins, cut in aliccs and drain an hour or more. 
For each ctip of tomatoca add a ctip of eugar and boil until thick, atirring often. Sliced 
lemon may be added to the tomatoo wiiile cooking. • 


(16) CHICKEN AND PINEAPPLE S.AI.AD 

.Cut cold boiled chicken into cubes and marinate for two hours in French dressing 
of oil and white vinegar and ealt. Drain well, mix chicken with about H Its volume of 
diced pineapple and add Bpccial mayonnaise, thinned with pineapple juice to taste. 


(17) 

1 cup green split peas 
3 enps water 
1 tablespoon bacon fat 
Diced bacon (crisp) 
Salt 


SPLIT PEA EOUP 

Cook the peas until they form a smooth puree. 
Just before serving add salt, bacon fat and crisply 
fried bacon. 


C23) BOILED MAYONaNAISE 

1 tca.si>ooo sugar Mix sugar, salt, starch and lemon juiced Add 

teaspoon salt water, cook until thick. Remove from stove and 

3 level teaspoon.*? starch* slowly add oil, beating %ngorousIy. 

Juice 1 large lemon 
J4 cup boiling water 
H cup Marola oil 

•Use rice flour in Diet 1, cornstarch in Diet 2 and potato flour in Diet 3. 


(24) PUREE OF LIMA BEAN SOUP 

Wash and soak for ft few hours two cups of lima beans. Cook in plenty of watoJ 
salted to taste. When beans are well done, put thru a sieve. 

Cook small pieces of bacon, crisp. Add enough bacon dripping nnd crisp fried bacon 
to purcC to rnako palatable. 


(25) 


LIMA BEAN-POTATO CAICE AND COOKIES 


0 tablespoons lima bean flour 
^4 cup poteto flour 
5 tablespoons shortening 
H cup water 
^ cup sugar 

teaspoons baking powder. 

^ teaspoon vanilla 
H teaspoon lemon extract 
Few grains salt, few drops yellow 
coloring. 


Sift dry ingredients, cream fat and sugar, add 
dry ingredients and water alternately to creamed 
mixture. Add flavorings nnd coloring. Put in 
greased muffin tins and bake in oven at 430* for 
30 minutes. 


(18) 


RYE OR RICE COOKIES 


1 cup rye or rice flour Mix dry ingrctflenls. Add synip, oil and water. 

M cup light molasses (or syrup) on a fyeased coob'c sheet and bake at 325* 

3 table-spoons Wesson oil for fifteen minutes. 

li teaspoon ealt 

M teaspoon soda , 

teaspoons baking powder 
1 tablespoon sugar 
Water. to make a stifT dough 


: (19) FRUIT CORNSTARCH PUDDING 

' lltJ cups fruit pulp Cook for H hour in the top pari of a double 

cups water boiler. 

2 teaspoons sugar 
5 level teaspoons cornstarch 


(20) TAPIOCA WITH APRICOTS 

0 halves apricots, pureGd Cook the liquid and tapioca in a double boiler 

2 tca.xpoon.s sugar until tapioca is clear. Add apricota and blend 

1 tablespoon dry tapioca well. Seni'c warm with apricot juice. 

H cup juice and water. 


(21) LIMA BEAN-POTATO .MUFFINS OR BREAD 


•i cup potato flour 
H cup lima bean flour 

3 tca.«pooas baking powder 

teaspoon salt 

4 teaspoons sugar 
H cup water 

2 tablespoons idiortenins 


Sift dr>' Ingredients together. Melt fat and add 
to water, ttdd slowly to dry Ingredients. Put In 
greased muffin tins and bake at 400* F. for 20 
minutes. Sen'e hot. Makes 10 small muffins. 


(22) LLMA BEAN-SOY''A BEAN BREAD 

Substitute foya bean flour for potato flour in recipe for potato-lima bean bread. 


( 20 ) 


BROILED FRUIT 


Remove skins from ripe fruit (peaches, apricots, etc.). Cut in half and remove stone 
Brush well with olivo oil and sprinkle with sugar. Cook under a broiler until delicately 
browned, turning once. Garnisli with chopped mint. Serv'c with broiled chops o 
chicken. 

</■ 
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Strauss, M. B. 

The Role of the Gastro-mtestiml Tract in Conditioning 
Deficiency Disease. The Significance of Digestion and Ab- 
sorption in Pernicious Anemia, Pellagra and “Alcoholic" 
and Other Forms of Polyneuritis. J. A. M. A., 103:1, July, 
7, ISSlt. 

The concept reviewed in this paper is that deficiency disease 
in man may and frequently does develop because' of some dis- 
turbance in the Rastro-intestinal tract in spite of an apparently 
adequate diet. In discussing pernicious anemia the author con- 
cludes that the disease may result from any one of three mech- 
anisms or from any combination of them: (1) the lack of a 
digestive juice in the stomach, (2) the absence of a substance 
associated with vitamin B2 (G) from the diet, or (3) the failure 
of absorption from the intestinal tract of the product of inter- 
action of the stomach and dietary factors. Pellagra, as com- 
monly seen in endemic form, probably is due essentially to the 
lack of vitamin B2 (G) in the diet. In like manner, it is pointed 


out that gastro-intestinal disturbances practically always con- 
dition the development of multiple neuritides (beri-beri) in those 
regions where it is not endemic. 

Samuel Morrison. 

Wan, Shang. 

The Acidify of Gastro-intestinal Contciits of Vegetarian 
and Omnivorous Rats. (Chinese J. Physiol., 7, 179-18J,.) 1033. 

Rats fed on a vegetarian diet were smaller than rats on a 
mixed diet. The calcium intake of the two groups was the same. 
Since the absorption of calcium is influenced by the pH of the 
intestinal contents, the pH of the gastro-intestinal tracts was 
determined in both groups to ascertain whether the difTorcnces 
in size were due to differences in the absorption of calcium. No 
significant differences wore found. The chief value of the paper 
lies in the estimations of the pH of various portions of the 
gastro-intestinal tract. 

M. H, Friedman. 




THE MANAGEMENT OF CHRONIC SPASTIC CONSTIPATION* 

By 

HARVEY G. BECK 

. , . BALTIMORE, MARYLAND 


T WENTY-THREE centuries ago Hippoci-ates wrote 
in . his aphorisms ; “Persons in good health 
quickly lose their strength by taking purgative medi- 
cines or using bad food.” He directed attention to the 
stimulating effect of whole meal bread- as a laxative 
food. “Physic is not iilways good for the sick but is 
always hurtful to the healthy.” Thus spake Celsius, 
who advocated drinking large amounts of hot water 
as a laxative. 

Cicero’s friend and physician, Asclepiades, was 
averse to the employment of violent remedies and espe- 
cially condemned the excessive use of purgatives and 
enemas so much favored by his fellow practitioners. 
He advocated the use of music as a soothing agent and 
resoi*ted to frequent bathing and massage. 

In the sixth century, Alexander of Tralles also en- 
tered protest against violent purgation and recorn- 
mended that treatment be deferred until a diagnosis 
was made. 

Despite these wise counsels the abuse of purgation 
persisted, for in the j^ar 931 A. D., when medical 
licensure originated at Bagdad, it is recorded that the 
‘first medical examiner, Sinan ibu Thabet, granted a 
license to an applicant on condition that he would not 
prescribe phlebotomy or any purgative drugs except 
for simple ailments. 

Francis Bacon recognized the abuse and proposed 
. dietary regulations as a substitute for purgatives. 

Recounting these few facts culled from the literature 
of the ancients, it is obvious that the subject of con- 
stipation does not present any problems which are new 
: and have not been fraught with considerable misgiving 
and often complete failure during these many cen- 
turies. It will be observed that the pioneers in this 
field especially emphasized the abuse of enemas and 
strong purgatives ; the importance of suitable diets and 
plenty fluids ; the value of physiotherapy (massage) ; 
hydi’otherapy (baths) and psychotherapy (music) ; 
the necessity of a coiTect diagnosis, and the legal re- 
strictions of physicians to prescribe purgative drugs 
promiscuously. It is difficult to conceive today even in 
the light of our present knowledge of a more ideal or 
rational therapy for constipation than one in which all 
of these ancient measures are properly combined and 
rigidly enforced. 

. It has been authoritatively stated that constipation . 


able diseases and one most easily cured by simple 
methods if intelligently applied at the proper time. 
However, should prevention be utterly disregarded and 
either no attempt be made at cure, or what is worse, 
recourse be had to some of the many fraudulent reme- 
dies, so extensively exploited through the press and 
over the radio, the ultimate outcome is the development 
of a form of chronic invalidism from which many suf- 
ferers never recover. This is the result largely of 
underestimating the significance of the symptoms, and 
mismanagement or inadequate and unscientific treat- 
ment. 

The objects in presenting this paper are first to make 
an appeal for a more concerted effort on the part of the 
profession to counteract the evil influences of misin- 
formation and ruthless distortion of facts, methods 
used in the commercial exploitation of pseudo-scientific 
and fraudulent remedies solely for financial gain ; and 
second, to stress the impoi*tance of a more thorough 
and scientific application of knowledge in the treatment 
of constipation in order to relieve the miserable suf- 
ferers who have become the victims of fraud, neglect 
or injudicious ti’eatment. As Welch has stated, it is 
not so much that we need more knowledge but a more 
universal application of that we already possess. 

The frequency with which sufferers of constipation 
seek relief from their symptoms may be inferred by 
the fact that out of 7,000 consecutive cases studied in 
a private clinic 430 were either partially or wholly 
invalidated as the result of this malady. In most of 
the patients the constipation was of the spastic variety 
and many were in an advanced stage in which they 
were subject to a variety of complications such as 
colitis, gastroenteroptosis, coloptosis, adhesions, stasis, 
dilation and kinking of the colon, in addition to con- 
stitutional disturbances such as malnutrition, anemia 
and certain psychic and nervous manifestations of a 
toxic and reflex nature which form a clinical syndrome 
to which the Germans originally applied the name 
“enterics”. 

A knowledge concerning the various causes and clin- 
ical forms of constipation is essential to successful 
treatment. The general causes may be divided into 

(a) Gonsfiftifionaf— bradymorphic or megalosplanch- 
nic type with redundant colon. 

(b) Habits — of the sedentary type in individuals who 


as a symptom is the most prevalent to which mankind eat too much and exercise too little, 

is subject. As a. disease, which implies all of the un- (c) Diet — ^which fails to produce sufficient residue or 
derlying conditions with which it may become asso- is so in-itating that it causes colonic spasm, 

ciated, it is said to be the most insidious and most, (d) Diseases — secondary to affections of the liver, 
deadly, destroying the health and happiness of millions stomach and intestines, anemia, functional neu- 

. while at the same time it, is one of -the most prevent^ ■ roses and many’- others. 

.•Fron. tho DiasBosHc Clinic. Marvimui. , (e) Dnig-s—Osler stated that the most injurious of all 

Rend before the Annual . Session of the American Therapeutic Society. hablte IS dl'Ug taking. PurgatlVe medlCineS WhlCh 

Siibmittca July 2 o.% 634^^^ •. act by irritating the intestinal mucous membranes 



394 


Ameuicax Journal of Digestive Diseases and Nutrition 


never cure but perpetuate and complicate the dis- 
ease by causing a spastic colitis. 

(f) Neglect to respond when the nonnal impulse to 
defacate arises is one of the most common causes. 
Repeated neglect tends to lessen the sensibility, 
thus requiring a stronger stimulus, which results 
in atony and dilatation of the rectum, a condition 
for which Hurst introduced the word “dyschesia”. 

Among the local causes may be mentioned weakness 
and relaxation of the abdominal muscles due to over- 
distension from obesity or frequent pre^ancies; tu- 
moi's pressing on the bowels ; foreign bodies and stric- 
tures; ptoses, adhesions and kinking of the colon; 
atony and dilatation of the colon; spastic contraction 
occurring in nervous vagatonic individuals or second- 
ary to ulcerative colitis, etc. 

Chronic constipation in its course of development 
passes usually through the three following stages: 



Fig. 1. Shows condition of colon and duodenum before treat- 
ment. 


atonic, catarrhal and spastic. If it is not corrected in 
the last stage, it may lead further into a condition of 
membraneous enteritis, mucous colic, and stercoral 
diarrhea. 

It has become customary to group constipation into 
the atonic, catarrhal and spastic forms. These three 
forms actually represent three consecutive stages in 
the course of development of chronic constipation and 
can readily be differentiated by few subjective symp- 
toms and objective findings. 

In the atonic stage patients do not complain of either 
pain or flatulence. Stools are normal in form and con- 
sistency and are of large calibre. 

The catarrhal stage is recognized, subjectively, by 
the presence of flatulence, especially after gas-produc- 
ing foods, but is not associated with pain. Objectively, 
the characteristic feature of the stool is the presence 
of membraneous mucus enveloping the scybalae. 


The spastic stage is characterized by pain and flatu- , 
lence, the pain being due either to flatulent colic or to 
mucous colic, and aggravated by purgatives, enemas 
or coarse foods. Objectively, the sigmoid can be pal- 
pated as a hard cord and is painful. On rectal exami- 
nation, the sphincters are spastic and the rectum is 
usually entirely empty and contracted or it may con- , 
tain small, hard fecal masses. Stool is small in calibre, 
often knotted and contains either free mucus which 
is occasionally blood streaked, or mucus mixed with 
dry, hard feces. 

TREATMENT 

As previously stated, in order to institute rational . 
therapy it is necessary to have a thorough knowledge 
of the case to be treated which includes a clear under- 
standing of the etiological factors as well as the stage 
of the disease from which the patient is suffering. 

Atonic Constipation: Individuals suffering with this 



Fig. 2. Note the improvement as a result of treatment six 
months later. 


form are practically without symptoms and the con- 
stipation is relieved by any simple laxative drug or 
enema. The patients rarely apply for medical treat- 
ment. It is this stage which usually is neglected and 
almost certainly leads to the more severe catarrhal and 
spastic forms for which the physician is consulted. 

The treatment of atonic constipation which is largely 
prophylactic against the more severe chronic spastic 
form, should be established upon a sound hygienic and 
dietetic basis. The patient should lead a normal life, 
develop regular habits in regard to exercise and meals, 
and should be enjoined to go to the toilet regularly 
every morning after breakfast. He should be encour- 
aged to take plenty of exercise in the form of gymnas- 
tics, swimming, golf, horseback riding, etc. Enter- 
optotic natiente should wear a suitable abdominal sup- 
port. The diet should be calculated to furnish an 
abundance of residue. Accordingly, it should be rich 





Beck — Chroxic Spastic Coxstu'ation 


395 


in cellulose which mechanically stimulates peristalsis. 
;if a patient is undernourished, a high caloric diet is 
indicated. Drugs should only be used for temporaiw 
relief, Occasionally salines or some of the milder com- 
mon remedies, such as rhubarb, senna or cascara maj'- 
be resorted to. 

; “Catarrhal". Constipation: K the habit of self-raedi- 
catioii develops, as is so frequently the case, even these 
milder purgatives may lead to the second stage of the 
disease; namely, the catarrhal fonn. However, this 
may. not happen for many years. When the catarrhal 
stege is reached, if proper diet is not prescribed and 
purgative drugs countermanded, the condition will 
pass over in a comparatively short period into the 
more. chronic and persistent form of spastic constipa- 
tion. As the treatment of the catarrhal and spastic 
forms is essentially, the same, they will be considered 
together. It is the long-standing spastic form with 


abuse of purgatives. As the condition progressed, she 
lost weight and strength and developed psychoneurotic 
symptoms. Those included sleeplessness, irritability, 
lack of emotional inhibition, fears, doubts, obsessions 
and periods of profound depression. 

Physical Ercamination: Patient presented the gen- 
eral appearance of one nervous, weak, anaemic and 
undernourished. She w-as twenty-twm pounds under 
ideal, palculated weight and her blood pressure was 100 
systolic and -56 diastolic. Heart and lungs w'ere nor- 
mal. The abdominal wall wms thin and relaxed. There 
was an area of diifuse tenderness in the right iliac 
fossa where splashing sounds could easily be elicited 
by palpation or by gently rolling the patient from side 
to side. There were no palpable masses. The liver, 
spleen and kidneys w'ere negative. 

Laboratory Findings: Gastric contents after the- 
Ew'ald test meal showed free HCl 27, total acidity 34 



Fig. 3. Female, aged 22. History of two “nervous break- 
downs”. Complained of beadaebe, indigestion, vomiting, con- 
stipation, weakness, subnutrition and emotional aM nervous 
instability. A diagnosis was made of gastric myasthenia, con- 
stipation with colonic stasis and spastic colitis in a neuropathic 

individual. 

its many complications and sequelae that often taxes 
the skill of the alert physician and commands all the 
resources available in order to effect a permanent cure. 
The principles involved in the management and treat- 
ment of these types of cases can best be illustrated by 
citing a case now' under observation. 

, Case Report: Patient, female, married, age 50, suf- 
fered. with constipation for tiventy-five years. In re- 
cent years, she w'as subject to periodic attacks of 
nausea, vomiting and pain in right side of abdomen. 
During the entire ’period , of her illness she w'as in the 
habit of taking strong purgatives, some of them con- 
taining phenolphthalein, She personally attributed the 
acute attacks of nausea, vomiting and pains to the 



Fig. 4. The effect of two months' treatment based on the 
principles outlined. 


and a considerable amount of mucus. Stool was normal 
in color, soft in consistency, admixed with mucus and 
W'as negative for occult blood and parasites. Blood 
examination showed hemaglobin 74, red cell count 
4,180,000 and a normal white and differential count. 
All other laboratory studies w'ere negative. 

Roentgenologic Examination: Fluoroscopy in the 
erect posture revealed a normal stomach, moderately 
ptosed, displaced to the left on account of an enor-, 
mouslj' distended caecum and ascending colon w'hich 
W'ere divided into two pprtions ; the low'er containing 
barium and free fluid and the upper, above the fluid 
level, entirely occupied by a large accumulation of gas. 
Splashing of the fluid could be seen as well as heard 
on manipulation. Roentgenograms confirmed these ob- 
servations. The caecum measured three and one- 
quai-ter inches in diameter; the first portion of the 
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duodenum was dilated and there w'as evidence of right 
upper quadrant adhesions. (Fig. I.) 

_ A diagnosis was made of chronic, spastic constipa- 
tion, chronic colitis, colonic stasis -with dilatation and 
duodenal dilatation in a markedly psychoneurotic 
individual. 

As the patient had reached the stage of complete 
invalidism and failed to respond to the usual method 
of treatment, a thoroughly organized and systematized 
rest cure w’as instituted. This comprised a period of 
rest in bed; well balanced, nutritious, non-irritating, 
laxative diet; W'arra, moist abdominal compresses; 
antispasmodics ; hyponotics; mineral oil; dilatation of 
anal sphincters; physiotherapy and psychotherapy. 
The response to this plan of treatment w'as prompt 
and satisfactory. The nervous symptoms subsided, 
bowels mov'ed daily with the aid of mineral oil and 
agar, the chai'acter of the stools returned to normal 


diligent care and attention to essential details so that 
intelligent co-operation betw'een the doctor and the 
patient is possible. It is unreasonable to suppose that 
one timid and weak from prolonged rest in bed is apt 
to remember every detail of instruction essential for 
cure if verbally rendered. Such advice is not only as 
a rule futile, but is often harmful, causing doubt and 
confusion which lead to despair and ultimate aban- 
donment of treatment and hence complete failure. 

Many failures of this kind induced me years ago to 
adopt the method of providing these patients with 
typewritten instructions in a simple, practical and 
concise form. In these instructions the diagnosis and 
results of previous treatments are set forth. In addi- 
tion detailed instructions are outlined with respect to 
1, Rest; 2, Diet; 3, Bath; 4, Compresses; 5, Abdominal 
Support; 6, Exercise; 7, Diversion; 8, Literature; 9, 
Medication; 10, Weight; 11, Reports, etc. 



Fig. 6. Female, aged 33. Complained of abdominal pain, 
vomiting, constipation, headache, nervousness and loss of weight. 
Examination showed that these symptoms were associated with 
achylia gastrica, gastroonteroptosis, chronic spastic constipa- 
tion, anemia and malnutrition. 

and she gained in weight and strength so that she was 
able to return to her former household duties. 

The dilatation, stasis and spasticity of the colon w'ere 
almost completely restored to normal. (Fig. 2.) 

During the period when patients are under a strict 
rest regime and treatment is conducted orderly and 
systematically under skillfully trained nurses, the phy- 
sician does not need to be seriously concerned about 
their welfare. It is an entirely different problem, 
however, at the end of a rest cure when they return 
former environments and assume the responsi- 
bilities of the home in addition to the treatment. 

This is the most critical period during the patient’s 
convalescence: Success or failure depends upon 

.whether or, not the further course is pursued with 


Pig. 6. Film taken six months later illustrates the effects of 
treatment. There was a corresponding improvement in her 
general health. 

In the preface to these instructions, attention is 
called to the diagnoses and the patient is reminded of 
the manner and extent of improvement. This aids 
tremendously in conquering fears and doubts which 
are the arch enemies with which the physician has to 
contend in successfully curing any chronic disease in 
an invalid with psychoneurotic background. 

One of the most effectual therapeutic measures in 
restoring the physical strength and emotional poise of 
the average woman during convalescence is a daily 
rest of an hour or two in bed at noon. As many func- 
tional nervous symptoms are the result of fatigue and 
as states of exhaustion interfere with both the secre- 
tory and motor functions of the stomach and intes- 
tines,^ it is desirable to prevent a fatigue syndrome by 
the simple prophylactic measure of such a period of 
rest daily. 
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, Proper diet constitutes the most important factor in 
the treatment of spastic constipation. It is surprising 
, the. number of:' individuals Avho eat an imbalanced and 
> inadequate diet.. One can be readily convinced of this 
fact by making specific inquiry into the articles of diet 
the patient consumed during the meals of a single day. 

The . following list, , introduced by Dr. Frank 
: Smithies, serves all the requirements of an ideal diet 
t ^“fnr this class of patients : 

■ '//■' BKSJLKFAS7': Eif:ht stc\v«1 pniiies, one s\vo(‘t -rriipi'frult. or fire fijrs. 

• ^ ' Well crwkeil cream o£ wheat or oatmeal, or shriHltlwl 

, , . wlifiit biscuit (use cream). 

' Sott boilctl cRirs, or T'^mchtsl eccs. 

• ■ , Ontham or rye bread, with little butter. 

' Tvrn cups of hot w.ater or vfr.v weak coffoo. 

ar yooy: creamed or strained soup, or soup from peas, beans, 

potatoes, cclory. barley tir vermicelli, 
aleat, very gparinftly — evcr.v day may take not mow than 
’ four ounces of rare beef, lamb chops, or wiiitc meat of 

chicken. 

■■ , soft boiled or poacbed. 

' Graham or rye bread, with little butter. 

Eat .an exeeas of veftetables — spinach, asixaramis. tender 
celery, tender strlntt beans, caulillower, mashetl squash. 

. • ■ mashed carrot.s. 

Eat an excess of prunes, fi.cs, dates. api)le-s;iuce. steamed 
peaches or apricots, 

liriuk hot water, or milk and hot water, or hot water 
, ‘ , Unvorcil .arlth coffee. 

AT yiGIlT: Similar meal to noon, except sonp. In addition may 

choose brollesl mutton. i>eef, bass, wltite lisli. custards, 
cchatlnc, blanc inanpe, prune whip, taiiineu. sase. 

DO VOT KitT,’ Stronfj tea. cocoa, chocolate, rice, blackl.erries. hnekle- 
herrics, chce.'-e, alcoholic stlmtilants. 

GEyyitAL 

: OlKECTlOXS: Ikit very slowly, ami chow thoronyhly. 

Take nothlntr very hot or very cold. 

ForRCt worries at meats. 

' Go to stool, once ilail.v. In the moniln.i:, and stay for 10 

. . minutes. 

. . . Never eat tinlil you are overfilled. 

Take a llsht lunch — for example, a class of milk and 
two crackers — at 10 in tlie forenoon and 3.30 in the 
afternoon. 

Eat no raw fruits or vcKctahles for six months (must 
bo cooked). 

You will note that the diet calls for eight prunes, 
five figs, one whole grapefruit, etc. The fact that the 
quantity of laxative foods is specifically designated 
makes the list more valuable. In .order to cause a 
rapid gain in weight in undernourished individuals, a 
mixture of six ounces of milk (120 calories) , one ounce 
of ci'eam (60 calories) and half ounce of Dextid- 
maltose (40 calories) are ordered six times a day, 
thus adding 1,320 additional calories to the day’s ra- 
tions. Patients frequently gain twenty or more 
pounds in six weeks under this dietetic regirne,-^ . . 

The object of a tepid sponge or shower bath in the 
morning on arising is twofold : aside from the hygienic 
effect of the bath, equal benefit is derived from a series 
of light, muscular exercises required in a vigoi'ous, 
Turkish towel rub. These include bending, stooping 
and rotating movements. 

Failure to make satisfactory pi-ogress is frequently 
due to lack of systematic and properly graduated exer- 
cises. A single violation in the way of overindulgence 
may retard progress a week or more. Patients are 
always cautioned not to eat when tired. A rest of 
, twenty minutes before eating in weak and nervous 
individuals does more to prevent digestive disturb- 
ances than any drug would do. 

To cure spastic constipation, it is necessary to direct 
treatment primarily to the relief of the colonic spasm 
and the associated catarrhal colitis. Various meas- 
ures are employed for this purpose. Among these may 
be mentioned the relief through psychotherapy of 
anxieties, worries and apprehensions for the, sake of 
improving the general nervous system ; the application 
. of hot, moist compresses to the abdomen; a suitable 


of chloroform as an antifermentative. These measures 
were all indicated in this particular case as the stasis 
and dilatation of the colon were the X’esult of colonic 
spasm, 

In cases of spastic constipation occurring in thin 
enteroptotic individuals, following the rest and fatten- 
ing cure, a suitable support should be worn to i-elieve 
the mechanical defect resulting from gastroenteropto- 
sis which interferes with proper functioning of these 
organs. However, a support should not be applied in 
the case of a female with coexistent uterine retrover- 
sion or prolapse, or if the abdominal viscera are held 
down by adhesions, a matter which can be easily de- 
termined during a fluoroscopic examination by exami- 
nation by exerting pressure with the palm of the hand 
over the suprapubic area and noting the degree of ele- 
vation produced by this pressure. 

Frequently the nervous and mental symptoms domi- 
nate the clinical pictiu'e in the advanced form of the 
disease. These often are in the nature of maladjust- 
ment, introspection, depression, phobias, obsessions, 
etc. For purposes of reeducation and readjustment, 
books along the line recommended in the list of instruc- 
tions often prove most helpful, especially when re- 
sorted to in connection with other psychotherapeutic 
measures. In these nervous individuals one of the 
commonest causes of constipation is spasm of the anal 
sphincter with rectal dilatation and impaction (dys- 
chesia). Mechanical dilatation of the sphincter in 
addition to the general routine treatment is necessary 
to cure this form of constipation. 

The injurious effect of the indiscriminate use of 
cathartics or purgative drugs which act by irritating 
the intestinal mucous membrane has alreatly been em- 
phasized. Preparations which have a soothing effect 
and act by mechanically stimulating peristalsis, e, g., 
mineral oil, agar, psylla seed, should be employed in- 
stead of those which act as chemical irritants. 

Unfortunately pharmaceutical chemists have foisted 
upon the public as well as the profession many prepa- 
rations combining both classes of drugs. In this ven- 
ture phenolphthalein, the ingredient which is a con- 
stituent of many of these compounds, has proved to be 
generally toxic and locally irritating. Such combina- 
tions are not only pharmacologically unsound but 
physiologically incompatible and therapeutically harm- 
ful, since any irritating drug, and especially phenolph- 
thalein, vnW not only prevent the possibility of curing 
spastic constipation but will actually aggravate the 
associated colitis, and thus increase instead of decrease 
the tendency to spasm and constipation. 

Colonic irnejation, like many other therapeutic fads, 
has come down to us' from the early Egyptians, who 
practiced it quite extensively. Since then it has been 
exploited periodically as a sovereign remedy for many 
ills. However, it never withstood the supreme test of 
time. At present we are just about emerging from 
one of these cyclic periods. Based on personal experi- 
ence, my opinion is that enemas or high colonic irri- 
gations should be employed only as temporary meas- 
ures and never as a routine procedure. 

Obviously only the more advanced and complicated 
cases require treatment as elaborate as the cases here- 
with presented, but unfortunately due to neglect, 
either on part of the patient or the physician, too many 
finally reach this advanced stage. Earlier in the course 


non-irritating, laxative diet; the avoidance of enemas 
and strong purgatives; the use' of mineral oil, agar, 
psylla seed or a combination of them as a substitute 
for the more drastic purgatives, and antispasmodics 
such as tincture of belladonna, either plain or in com- 
bination with sodium bromide as a sedative, and spirits 


of the disease, before stasis and dilatation of the large 
bowel develop with concomitant toxic neurosis ("en- 
terics”), simpler measures , suffice. They may not re- 
quire institutional management and care. However, 
they do require modified rest combined with appro- 
priate diet, suitable hygiene and proper medication 
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somewhat on the order of those prescribed for patients 
who are about to be placed on their o\ra responsibility 
after, institutional care. 

The directions as stated should preferably be tjTie- 
witten and specific in everj' detail. Education plays 
a role quite as important in effecting a cure of this 
condition as it does in tuberculosis and diabetes. Pre- 
ventive measures based on education and early train- 
ing in regard to the formation of correct habits, a 
knowledge of the science of nutrition, the dangers of 
dietetic fads and self-medication, especially the mis- 
use and abuse of enemas and purgative drugs, w'ould 
be of inestimable value in reducing the incidence of 
chronic spastic constipation- with all of its attending 
evils. The statement has been made that if all the 
drugs used as purgatives were taken off the market 
constipation would soon be reduced 50 per cent. 

Since it is along the line of preventive medicine that 
the best results can be obtained, attention to the sub- 


ject must begin with the habit-forming age of infancy 
and early childhood and continue throughout the school 
period. ' By this method of approach it is possible to 
prevent much suffering and disability in later years, 
in addition to the economic loss sustained through the 
disability and the effort to regain normal health. 

After a careful clinical analysis of the subject, one 
is impressed with the fact that constipation is not a 
simple minor ailment as ordinarily regarded by both 
the public and the profession. On the contrary, it 
constitutes one of the major medical problems and 
deserves much more serious consideration and more 
skillful and scientific management than has been ac- 
corded it heretofore. The public needs to be awakened 
to a fuller realization of these facts and the medical 
profession would find in this field an excellent oppor- 
tunity to do some effective, constructive educational 
work in the interets of preventive medicine and public 
health. 


THE TREATMENT OF PERNICIOUS ANEMIA* 


By 


S. M. GOLDHAMER, M.D. 
and 

F. H. BETHELL, M.D. 

ANN ARBOn, MICHIGAN 


T he treatment of pernicious anemia is dependent 
upon the stage of the disease at w’hich the patient 
is first observed and the degree of involvement of the 
different organs. At present it has not been demon- 
strated that there is any correlation between the 
anemia and the neurological manifestations. The 
therapy of these two aspects of the disease, while 
applied simultaneously, is to a certain extent inde- 
pendent. There appear to be five factors which may 
produce the blood picture of pernicious anemia. It is 
generally accepted that the substance necessaiy for 
the maturation of the red blood cells is formed from 
the interaction of (1) an extrinsic factor (food) and 
(2) an intrinsic factor present in the stomach. The 
resulting product (3) is absorbed from the intestine, 
(4) -stored in the liver, and (5) released to the body 
tissues for utilization when needed. Any disturbance 
of this mechanism at the point indicated by the num- 
bers wall produce a macrocytic anemia. The type of 
anti-anemia treatment, therefore, depends upon which 
factor or factors are contributing to the cause in each 
given instance. In the Addisonian type of pernicious 
anemia, Castle has demonstrated that the essential 
lesion is a lack of the intrinsic factor in the gastric 
secretions. 


TREATMENT OF THE ANEMIA 


For the average patient in relapse, without compli- 
cations, one-half pound of beef, calf’s or other liver 
should be administered daily. The liver may be taken 
raw and finely ground, or it may be cooked in any way 
which makes it palatable. Since the active principle 
is soluble in water, any liquid used in preparing the 
meat slpuld be added to the liver when it is eaten. 
When liver extract is prescribed, the amount derived 
from 600 gms. of liver may be dissolved in water or a 
suitable liquid, and taken daily. There are many satis- 
factory^ preparations of liver extract available commer- 
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daily. Befoi'e prescribing any particular type, how- 
ever, the phpician should satisfy himself that the 
preparation is of known potency as determined by 
clinical tests. These liver extract preparations physi- 
cally may be dispensed in capsules, liquid form or 
powder extracts, w^hich may have been treated \vith 
stomach enzymes or prepared from autolyzed liver. 
Regardless of the type of extract, maximum doses 
should be given until the blood reaches a normal level. 
The maintenance dosage can be determined by fre- 
quent observations of the blood. 

A preparation equally as effective as is liver is the 
oral preparation, desiccated defatted hog stomach. 
Usually 40 grams daily are administered during re- 
lapse. When the blood is within normal limits, a main- 
tenance dose of 10 to 20 gi’ams may be administered 
daily. 

Recently, 'parenteral liver therapy has gained wide 
pi'ominence because of its relatively increased effec- 
tiveness in small amounts and the decreased cost to the 
patients. Further, if the anemia is due to a failure of 
absorption or storage, oral administration may be use- 
less, whereas parenteral therapy is most beneficial. 
The dosage of parenteral extract depends upon the 
initial amount of liver or liver extract used. 

The intravenous extract (Parke Davis) prepared 
from 100 grams of fresh liver is administered in an 
aqueous solution of 20 c.c. at weekly intervals until the 
blood reaches a normal level. Maintenance treatments 
are then given at three to six-week intervals, depending 
upon the state of the blood. The same preparation 
may be ^ven intramuscularly in smaller doses. The 
initial injection is 10 c.c., then semi-weekly treatments 
of 4 C.C. until a normal blood count is obtained. The 
maintenance dose is 4 to 6 c.c. weekly, or less depend- 
ing upon the individual. Patients easily can be trained 
to administer the intramuscular treatment to them- 
selves, thus further decreasing the cost to them. There 
is a number of other equally effective commercial liver 
extract prepai'ations available for intramuscular use. 



GoLDHAMEr. AND Betiiell — ^Tkeatment OP Pf.rxiciocs Axeaiia 399 


' . If the patient has a profound anemia or severe com- 

> plications, multiple blood transfusions (600 c.c. per 
-transfusion) are indicated in addition to the anti- 
. anemia therapy. Some clinicians advise the use of 
1 such therapeutic adjucts as iron and vitamins, but it 
is questionable -vvhether the 5 ^ have any specific effect 
. on the blood in pernicious anemia. 

The blood count usually reaches normal in from four 
to twelve weeks with adequate therapy, depending 
' : upon the severit>’ of the anemia when the patient first 
, . is, seen and other factors, such as presence of infection. 

'i^’Iien the red blood cell count is normal, the amount 
, of medication may be reduced, and any further changes 
can be made with periodic blood examinations as 
; guides. Clinically, relapses manifest themselves by a 
loss of appetite, sore tongue, an aversion for oral anti- 
. anemic therapy and the signs and sj-mptoms of anemia. 
It is diirins this interval that parenteral treatment 
bMomes most valuable. 

t^Hiile the above mentioned tj-pes of therapy* appear 
to be specific for the anemia of pernicious* anemia, 
tliey have little or no effect on the majority of second- 
arj* anemias. For this reason a correct diagnosis is 
extremely important. A therapeutic test with liver or 
its derivatives, may cause loss of valuable time in 
anemias due to chronic hemorrhage, nephritis or 
cancer. 

TREATMEKT OF SPINAL CORD AND CEREBRAL 
MANIFESTATIONS 

One of the most frequent complications is an infec- 
^ tion of the genito-urinary tract, which is present in 
about 40 per cent of the cases. If the infection is mild, 
urinary antiseptics alone are given in addition to forc- 
ing fluids (5,000 c.c. daily). If a ‘'cord bladder” is 
present (retention or incontinence), more drastic 
measures are indicated. The bladder may be manipu- 
lated by normal pressure at si.x-hour intervals, and if 
this is unsuccessful, “mecholin” may be given. It may 
be neces.sarj” to catlieterize the patient daily or to in- 
sert an inlying catheter. For irrigation of the bladder, 
a 1 :1000 solution of acetic acid has proven most effec- 
tive. Return of noimal function of the bladder is not 
hindered when the catheter is removed. 

■ , Careful attention must be given to prevent dccuhi- 

Uts ulcers. These may form over any of the bony 
prominences (sacrum and hips), or from pressure 
against the bed. Ulcerations may appear in the intei*- 
gluteal folds. Besides the systemic treatment, red- 
dened skin areas may be painted daily with collodion 
solution or Balsam of Peru. Exposure to the light 
from a cai’bon filament bidh tends to hasten healing 
of the ulcers. If the ulcers are deep or gangrenous, 
surgical intervention is necessary. The infection _may 
then be cleared up with boric or acrifiavine dressings. 
An extensive ulceration should not necessarily cause 
discouragement, lesions having been found to heal even 
after sloughing of parts of the sacrum and suiwound- 
ing tissues. 

Disturbed locomotion. When the patient is unable 


to control his extremities, passive and active exercises 
are indicated. The muscles may be massaged, coinci- 
dent with the application of dry heat. The patient 
should be encouraged to try to walk with aid. The 
floor may be laid out in squares and the patients taught 
to place their feet in the designated blocks. Occupa- 
tional therapy is most beneficial in developing control 
of the fingers, as well as relieving the monotony of 
inactivity, 

Cerebral involvement varying from a mild irrita- 
bility to severe psychoses is common in pernicious 
anemia, as it occurs in over 50 per cent of the cases. 
The peculiar mental reactions of patients with perni- 
cious anemia must be appreciated by those nursing 
them, so that there will be no oppoi-tunity for mis- 
handling the patients. Usually mental symptoms will 
disappear with routine therapy. 

TREATMENT OF THE GASTRO-INTESTINAL TRACT 

Inasmuch as the cause for the glossitis is unknown, 
no specific therapy is known. Alkaline mouth washes 
are usually helpful. Dilute hydrochloric acid, 4.0 c.c., 
in a glass of water with meals is beneficial for the re~ 
lief of epigastric distress and distension in some pa- 
tients, but its routine use is unnecessary. The disten- 
sion may also be aided by pituitiun (1.0 c.c. obstetri- 
cal) and exhibition of a rectal tube. 

One of the most troublesome features is constipa- 
tion. A routine therapy which has proven satisfactory 
in our service is liquid petrolatum, 30 c.c. b.i.d., cascara 
sagrada, 0.65 gram, before retiring, and the establish- 
ment of normal habit of defecation. Obstipation may 
be relieved by glycerine or soap suds enemas. 

GENER.AL MEASURES 

The diet should be liberal aiid well-balanced and 
should include meat, eggs, greens, vegetables and fresh 
fruits. Concentrated vitamins can be added for their 
questionable influence on the spinal cord disease. Or- 
dinarily, when a therapeutic remission is induced the 
patient’s appetite increases greatly and, as a result, 
the’ caloric intake, consisting of a wide variety of 
foods, is so increased that special dietary measures are 
unnecessary. It has been found that it is not neces- 
sary to limit the amount of fats or carbohydrates un- 
less the 3 ' cause indigestion. 

The details of ordinary hygiene should be carefully 
followed. Focal infections should be eliminated when- 
ever possible. However, the teeth should not be re- 
moved indiscriminatety unless one is fairly certain 
that those remaining are adequate for the proper chew- 
ing of food or that a suitable set of artificial teeth 
can be provided. 

As a final word, and it cannot be emphasized too 
much, it is necessarj’’ to establish the proper diagnosis, 
to use a known, potent anti-anemia preparation, and to 
impress the patients with the necessity for continuous 
therapj’- throughout life in order that relapses maj^' be 
prevented, and to warn them of the grave dangers of 
complications. 
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THE UNCOMMON TUMORS OF THE LARGE INTESTINE 

By 

J. ARNOLD BARGEN, M.D.* 
and 

CLAUDE F. DIXON. M.D.» 


, ROCHESTEH, 

C arcinoma is the commonest malignant tumor of 
the large intestine. Sarcoma occurs considerably 
less frequently. These tvvo types of malignant growth 
represent by far the large majority of new grow'ths 
w’hich come under the observation of the diagnostician 
and the surgeon. Adenomatous polyps of the colon 
and rectum are, themselves, of sufficiently frequent 
■ occurrence , to warrant description and discussion by 
, themselves^ Various aspects of these lesions have been 
reported previously. As diagnostic methods improve 
and routine examination of the colon and rectum are 
undertaken in all cases in which there is any form of 
intestinal dysfunction, other less common tumors are 
encountered, many of which are benign. 

At first thought it might seem that these less com- 
mon tumoi’s are so rare, and, since they are usually 
benign, so innocuous as hardly to deserve mention, but 
when it is recalled that occasionally benign tumors 
assume immense proportions, cause obstructive phe- 
nomena, may be associated with anemia and bodily 
depletion and a patient may be denied adequate treat- 
ment occasionally because such tumors were thought 
to be malignant and inoperable, a careful study of a 
group of such tumoi's seems timely. 

Some of these rare tumors may be malignant. In 
such instances the malignant process usually pro- 
gresses slowly and causes injury by extension into ad- 
jacent tissues. The rare benign tumors of the large in- 
testine may remain symptomless until they assume 
proportions sufficient to interfere with normal mechan- 
ical function of the bowel. Occasionally they produce 
such complications as intussusception and consequent 
obstruction. Therefore, it is conceivable that patients 
have harbored such growths during their entire lives, 
have never had symptoms from them and have died 
of other causes with these growths undiscovered. 
Other such growths, however, have been brought to 
our attention very forcefully, and occasionally, because 
of their size and the other features mentioned, have 
been thought to be incurable. 

Unusual pathologic types observed include: fibroma, 

, fibromyoma, fibromyxoma, fibromyxomyoma, adenofi- 
bromyoma, fibroleiomyoma, myoma, adenomyoma, an- 
gioma, lipoma, cholesteatoma, paraffinoma, papilloma 
or villous tumor, teratoma, glioma, chordoblastoma, 
endothelioma, dermoids and cysts of the cecum. Each 
type of tumor originates from the part of the intestinal 
wall which corresponds to the histologic structure of 
that tumor: for example, adenomas from the mucosa, 
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fibromas from the submucosa and serosa, lipomas from 
the fat cells of the external coat and from the appen- 
dices epiploicae, angiomas from the blood vessels of 
the intestinal wall, and myomas, according to most 
investigators, from the muscularis or the muscularis 
mucosa. Of the benign tumors reported in the litera- 
ture, adenomas are the most frequent, angiomas the 
most infrequent and myomas compai’atively infre- 
quent. 

SYMPTOMS 

The group of tumors being discussed has no charac- 
teristically distinguishing symptoms. Their presence 
is usually unsuspected until there occurs mechanical 
occlusion of the intestinal lumen, until intussusception 
of the tumor into that part of the bowel which is distal, 
to it takes place, or until volvulus of the involved seg- - 
ment occurs. All of the varieties occasionally produce 
intestinal obsti'uction ; this is more commonly met in 
its partial or intermittent form. The partial type of 
obstruction may merge into an acute complete variety, 
or may be ushered in by an acute attack which sub- 
sides, only to recur at varying periods and then evi- 
denced by paroxysmal cramps, abdominal distention or 
tenesmus. The attacks of obstruction vary in no way 
from the attacks of intestinal obstruction resulting 
from any mechanical cause, and usually characteristic, 
cramp-like attacks of colic occur, resulting from direct 
occlusion of the intestinal lumen by the tumor itself, 
from intussusception caused by the effort of the bowel 
to rid itself of the tumor, or from torsion and volvulus. 
The number of tumors varies from a single growth to 
involvement of all the colon, as it is involved in adeno- 
matous polyposis. The tumors also vary in size from 
small, sessile elevations to huge pedunculated, solitary 
tumors which encroach on the intestinal lumen. Wheii 
the grow'ths are in the ascending or the transverse 
colon, often the first symptoms are those of obstruc- 
tion ; when they are in the sigmoid or upper part of the 
rectum, such growths are always more productive of 
discomfort and of derangement of function. Fre- 
quently they cause a sensation of fullness and produce 
dull pain or soreness in the left part of the abdomen. 
With growths in the lower part of the colon, and par- 
ticularly in the rectum, urgency and frequency of de- 
sire to defecate, w'ith unsatisfactory and incomplete 
evacuation, occur. Pedunculated rectal growths are 
likelj' to be extruded through the anus and, w'ith extru- ; 
sion, may be associated partial or complete prolapse 
of the rectum. 

Diarrhea, in one form or another,; usually is present 
at some time during the gro^vth of a benign tumor; it 
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. varies ;in severity from intestinal irritation, with sev- 
ei-al stools per day, to , a violent attack with ten or 
"twelve evacuations daily. Usually blood is not present 
'in the stools, although in. a case of lipoma it is noted 
of tener , than .with other varieties of benign tumor. 
This , is caused by ulceration of the mucous membrane 
overlying the growth and often results in profound 
anemia. A number of cases has been reported in 
which the clinical picture of malignancy has been mim- 
micked. by a benign tumor, usually of the lipomatous 
or angiomatous variety. Here, the secondaiy anemia, 
loss of .W'eight and cachexia, wdiich are incidental to 
disturbances of gastro-intestinal function, probably 
are largely responsible for the clinical picture. 

TYPES OF TUMOR 

, Fibroma. Fibromas of the large intestine are ex- 
tremely rare. They arise from the fibrous tissue found 
in the submucous coats of the bowel; tjTes such as 
fibromyoma, fibroleiomyoma, adenofibromyoma, fibro- 
myxbma and fibromyxomyoma have been described. 
Jansen, in ' 1886, probably reported the first true 
fibroma, a. hard, mobile tumor, 8 cm. in diameter, in 
the descending colon of a woman aged thirty-five 
years. It was successfully resected. To the seven 
cases of fibroma previously reported from the Mayo 
Clinic, we should like to add one more striking case. 



Fig. 1. Gross appearance of fibroma of cecum. 


Case 1. A married ■woman, aged forty-six years, came to this 
Clinic November 13, 1931, because of a tumor in the right, lower 
quadrant of the abdomen, and occasional attacks of pain in this 
region. The pain had been present for about three years, never 
severe, occurring on quick motion or when turning in bed. In 
August, 1929, abdominal exploration was carried out elsewhere, 
•with partial oophorectomy. The woman seemed somewhat 
better after the operation, but the infrequent pains in the right 
lower quadrant continued. She felt positive about the presence 
of a tnmor a year before her admission and felt that it had 
grown somewhat during that time. There -were no associated 
digestive symptoms and the -^voman made no other complaints. 

At the. time of her admission, blood pressure -^vas 120 mm. of 
mercury systolic and 80 diastolic; temperature 98.2 degrees F., 
weight 166 pounds (75.3 kg.), which was her usual normal. 
There ■was a firm, smooth, movable tumor in the right lo^wer 
quadrant, about 12 cm. in diameter. We were struck with its 
unusual mobility. We were able to slide the tumor along in 
the left loin below the kidney; the latter could be felt separately. 
Roentgenologic examination disclosed a hyperplastic lesion in- 
volving the cecum. ' 

November 21, 1931, ileocolostomy was performed. January 
23, 1932,. right hemicolectomy was performed for a fibroma of 
the wall of the cecum, not involving the mucosa ; the tumor was 


6 cm. in diameter (Fig. 1). Recovery was uneventful and the 
patient has remained well. 

Myoma, Pure muscle tumors are exceedingly rare; 
most tumors designated as such contain varying 
amounts of muscle and fibrous tissue. The first "true 
myoma of the rectum was reported by Vander Espt in 
1881. Hunt, z-eviewing the literature back to 1872, 
classified twenty cases as examples of myoma or myo- 
fibroma of the rectum. He added reports of four cases 
encountered at the Mayo Clinic. Of this total of 
twenty-four patients, eleven were males and thirteen 
females; the youngest patient was aged twenty-one 
years ; the oldest, eighty-five years. These tumors may 
assume great proportions; the largest we found was 
15 cm. in diameter. Marked constipation, hemorrhage, 
and rectel pain were the predominating sj’’mptoms. 
Complete obstruction occurred in three instances. 
Malignant change has been known to develop in these 
tumors. The tumors are cellular and tend to recur 
after enucleation. Furthermoz'e, after repeated re- 
moval, it has been noted that successive examination 
of the specimen discloses increasingly greater cellular 
infiltration and malignant change. Such a case was re- 
ported in 1932'’ and another follows : 



Fig. 2. Microscopic section of myosarcoma (x 75). 


Case 2. A man, aged fifty-one years, a confectioner, came to 
this Clinic, April 10, 1931, because of a small lump behind the 
anus. He had first noticed the lump about 1922, and it had 
slowly, gradually, enlarged to a diameter of about 7 cm. by 
August, 1929. The tumor did not cause pain. At that time it 
■was removed elsewhere and was designated as a “shell tumor, 
suggestive of cancer”. The wound healed properly; there was 
no drainage and no recurrence of the tumor for eighteen months. 
About that time, the man noticed a painless lump the size of 
a walnut in the same region as the- first tumor. When the 
patient was examined at this Clinic several months later, the 
same rounded tumor %vas found at the posterior wall of the anus, 
and measured about 3 by 3 cm. The lesion appeared t{>_ be 
beneath, the submucosa; there were no ulcers and no bleeding. 
Over it -was the scar of the former operation. 

April 14, 1931, under sacral anesthesia, the tumor was re- 
moved by resecting the left half of the anus. Pathologically, the 
lesion was a myosarcoma, graded 2. 

The man returned in February, 1932, at which time the re- 
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current lesion was about as large as it had been in April. 1931. 
Sirigle-barrelled colostomy was performed, and the entire rectum 
and its perirectal structures wero removed by combined abdomi- 
noperineal resection. Pathologically, the lesion was 3 cm. in 
diameter and again was a myosarcoma graded 2 (Fig. 2). There 
was no involvement of lymph nodes. The patient made an un- 
eventful recovery. 

Adenomyoma. Spencer, in discussing a paper by 
Lockyer, in 1913, probably -was the first to refer to a 
case of adenomyoma of the sigmoid. In 1920, Cullen 
reported four cases of adenomjmma of the sigmoid, 
two from own experience and tAvo from the literature. 
Ten cases were reported from this Clinic in 1932.^" 
Nine of the adenomyomas occurred among women be- 
tiveen the ages of twenty-seven and forty-eight years ; 
the tenth one occurred' in a man aged eighty years. 
The tumors of the women were at the sigmoid, and 
might have been implants or extensions from former 
pelvic lesions. All were found in relation to pelvic 
disease, and in several cases, by their annular nature, 
produced obstruction of the sigmoid. Several of the 
tumors were possibly of oA'arian origin. Enucleation 
was possible in some cases, but resection of the sig- 
moid was necessary in others. Adenomyoma of the 
recto-A'aginal septum occurred fairly frequently, but 
consideration of them has been omitted here. The 
adenomyoma of the man aged eighty, occurred as a . 
hard, postanal tumor that was diagnosed preopera- 
tively as carcinoma. 

Angioma. This is perhaps the rarest type of tumor 
found in the large boAvel, and varies in size from a 
small nevus to a pedunculated type which gi'ossly may 
attain considei-able size. Apparently the tumors are 
of congenital origin. Involvement of the whole colon 
in an angiomatous process has been noted, but it is 
extremely unusual to find this type of groAvth in the 
colon except in its lower segments. The tumors usually 
arise in the submucosa, but Buie and Swan found the 
origin of the tumor in the serosa in one of their cases. 
Ulceration occasionally takes place with resultant hem- 
orrhage, but there is otherwise little about these 
lesions to suggest their pathologic nature. The angio- 
mas described have been hemangiomas. Of those 
cases of angioma for which operation was performed at 
this Clinic, one of the tumors was in the wall of the 
cecum ; it was accidentally discovered in the course of 
an operation for gallstones. One occurred in the 
splenic flexure, one in the sigmoid, one at the recto- 
sigmoid and one in the rectum. The latter three were 
diagnosed as polyps preoperatively, and the one at the 
splenic flexure as carcinoma because of the tjqie of 
roentgenographic filling’.defect. 

Lipoma. Lipomas of the large intestine should be 
considered to be only relatively rare, for after adenoma 
(not considered in this paper) lipoma is the most fre- 
quently encountered benign tumor of the gastro- 
intestinal tract. HoAvever, as Comfort pointed out in 
1931, only seventy-four sjanpfom-producing lipomas of 
the large intestine had been reported in all medical 
literature available to him. The diagnosis has been 
made before operation only in exceptional cases. It is 
rare that the diagnosis can be more accurate than that 
of a benign tumor, although in some instances, in 
which the tumor is visualized through the proctoscope, 
dr in which it has prolapsed to the outside, its char- 
acter is apparent. 

The age of patients Avith lipomas, the frequent ap- 
pearance of blood in the stools, and the loss of weight, 
together Avith the attacks of obstruction, make difficult 
the differential diagnosis betAveen lipoma and carci- 
noma. 


Cholesteatoma. One variety of tumor, apparently 
neA'er before reported as having been found in the. ^ 
large boAvel, namely, cholesteatoma, was first recorded ; 
by Humiston and Piette, in 1925. In their case, the 
tumor Avas situated in the cecum; in a review of the 
literature they failed to find a report of any other , 
tumor of this epidermoid variety in this situation. A J 
cholesteatoma is described as a “cystic tumor with thin 
epithelial lining, and a content Avhich is formed of 
epithelial cells and cholesterol”. Tumors of this A'a- 
riety presumably originate from misplaced, embryonic, . 
epidermoid germ cells. Similar changes occasionally 
are produced by chronic inflammation. 

The cecal cholesteatoma, described by Humiston and 
Piette, Avas found in a young man Avho presented typi- 
cal sjmiptoms of subacute appendicitis; at exploration 
there was found an inflamed appendix Avith an encysted , 
tumor in the outer Avail of the cecum, Avhich tumor did 
not connect with the lumen of the bowel and Avas easily 
enucleated. Gross and microscopic examinations con- 
firmed the diagnosis of true cholesteatoma of the . 
cecum. 

Dermoids. True dermoids of the rectum occur very . 
rarely, although dermoid cysts and tumors in the peri- , 
rectal spaces are not uncommon. Our contribution is \ 
not concerned Avith the postrectal dermoids, those of .. 
the I'ectovaginal septum, nor those invading the rec- 
tum from nearby structures, as for example, from the 
OA'aiy. True dermoids may arise in the rectal Avail;, 
for this reason they produce symptoms relatively early. 
They may be pedunculated and ’so protrude from the - 
anus, or produce obstruction by invagination of the ’ ' 
Avail of the boAvel. The first sign may be protru- 
sion of hair from the anus. The patients may suffer 
from constipation of obstructive type, marked tenes- 
mus, .and, at the time of defecation, the tumor may 
present at the anus. The tumor may consist of skin 
covered Avith hair and sebaceous follicles, enclosing fat 
and fibrous tissue. Dermoid cysts have been ade- ■ 
quately described by Bensuade and Rachet, Port, 
Saphir, Maingot, and Danzel. 

Teratoma. Although there is no sharp line of de- 
marcation betAveen dermoids and teratomas, in the 
strictest sense, a teratoma is a tumor containing tissue 
and fragments of viscera and Avithout the cystic fluids 
of deiTOoids. In Fried and Stone’s case, the lesion "Avas 
a teratoid mass of mixed tissue, and instead of being 
a cavity lined Avith skin, it Avas a solid mass covered by 
skin. The tumor sAVung freely in the lumen of the 
boAvel, attached by its pedicle to the posterior rectal 
Avail. It Avas comma-shaped, Avith a smooth surface, 
and coAmred Avith small patches of brown hair. At one 
point, a hard, pearly-Avhite object projected; it re- 
sembled a tooth. Microscopically, it Avas surrounded 
by cornified squamous epithelium, and it contained 
.smooth muscle, connective tissue, fat, SAveat glands, 
bone and hair follicles. 

Cysts of the cecum. Few instances of this condition 
have been reported. McAuley reviewed the literature 
up to 1923, and found reports of eleven cases ; he re- 
ported another case. Bazin, in 1926, added still an- 
other. McAuley argued that the condition should be 
considered as a definite entity. In the literature there 
is a fair number of references to enteric cysts and other 
cysts of the intestine. Such cysts produce symptoms • 
of obstruction, or are discovered at necropsy or opera- 
tion. The condition they cause usually is diagnosed as 
irreducible intussusception ; the diagnosis is not e.stab- 
lished until the resected specimen is examined. 

Rath reported the case of a AAuman, aged forty years, 
in Avhich the diagnosis aaus hydrops of the appendix, , ' , 
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but. on exploration the mass was found to be a cyst of 
the. cecum, with its base 3 cm. distant from a normal 
appendix. Flick reported a case in which a lai’ge cyst 
had. twisted itself on a pedicle 1.5. cm. long.: the cyst 
contained bloody fluid. This had brought on the clini- 
cal picture of acute disease udthin the abdomen. 

In the. years for which the records of this Clinic 
were reviewed, two cysts of the cecum were found. 

PapUlo7nas or villoics tumors. These tumors have 
been variously designated as. papillary tumors, villous 
carcinomas, \allous poljTps, papillary polyps and papil- 
lary adenomas. Whether they, should be included here 
is doubtful. We mention them only for the sake of 
completeness. 

Paraffinoma. This tumor results from injection of 
paraffin. "When the tumor is in the lower part of the 
rectum, the injection has been made for hemoiThoids. 

Chordohlastoma and glioma. Although these are 
not primarily rectal tumors, occasionally the symptoms 
they cause are referable to the rectum; hence, they 
should be mentioned in any discussion of unusual rectal 
new growths."^ 

Endothelioma. Endotheliomas are similar to glio- 
mas in origin and clinical characteristics. They have 
been found to remain - quiescent for many years and 
then, suddenly, for inexplicable reasons, to gi-pw with 
great rapidit\\ The symptoms depend primarily on 
the size, situation and direction of extenison of the 
tumor. Usually they.are superficial. When they arise 
in the rectum proper, their symptoms are those of ob- 
struction ; their diagnosis usually is suggested by digi- 
tal and proctoscopic examination. Because of the rela- 
tively early , invasion of the spinal cord by all tumors 
which arise from neural structures, pain in the region 
of the sacrum and coccyx is common, and by impinge- 
ment on the sacral and lumbar plexuses, the tumors 
may give rise to sphincteric disturbances and to pax*es- 
thesia in the perianal region and in the region about 
the imethra. Sensation of incomplete evacuation, 
dragging and heaviness in the pelvis and painful defe- 
cation also may be observed. 

Roentgenograms are of value in revealing spina 
bifida or other bony defects in these regions or they 
maj’’ reveal bony structures and teeth. At times, these 
neural tumors result in the _ erroneous diagnosis of 
sciatica, coccygodjmia, arthritis and rectalgia of other 
types. 

TREATMENT 

Treatment of all of these lesions is surgical. _ In 
some patients, local excision is all that is requii'ed. 
This is particularly true of those benign tumors -which 
can be seen by the sigmoidoscope. Sometimes lipomas, 
fibromas and other tumors are on a pedicle; then ful- 
guration with the electric cautery is the treatment of 
.choice. Many times, however, when lesions are above 
the I'ectosigmoid, radical resection is the appropriate 
treatment because the important question of the ma- 
lignant nature of the. tumors cannot be settled before 
they are removed. 

Thus, the rectal fibromas were excised locally, but 
for the cecal fibr.omas ileocolostomy and subsequent 
right hemicolectomy were performed. 

In reviewing the records of the cases of myoma, 
local recurrence with repeated excision was common. 
Specimens removed on successive examinations were 
recorded by the pathologists as being examples of my- 
oma, cellular myoma, and malignant myoma. Hence, 
it seemed wise, in the .^case of the recurrent myosar- 


comas, to perform radical resection as described in 
Case 2. 

Angioma, because of the size it may attain and its 
clinical similarity to carcinoma, usually requires radical 
excision. Cholesteatoma may be enucleated from the 
colonic wall without radical resection of the intestine. 
Because of their tendencj’- to recur, villous tumors are 
best treated by radical extirpation. The paraffinomas 
reported in the literature were both resected ; the lower 
end of the anal canal with sphincters was preserved 
and results were completely satisfactory. For the neu- 
rogenic lesions, excision is the usual treatment. In the 
case of chordohlastoma, excision of the lesion and in- 
sertion of radium have given satisfactory results. 

When feasible, the treatment of choice of endothe- ' 
liomas is complete surgical extirpation. The posterior 
approach, with at times removal of the coccyx and 
lower sacral vertebrae, may be necessary. Radium and 
roentgen rays have supplemented surgery with indefi- 
nite results. Prognosis in cases of the malignant types 
of tumors is unfavorable, generally, and is patricularly 
bad when associated with meningocele. 

The treatment of dermoids consists of complete re- 
moval and dissection, with the tumor intact. However, 
removal of the sac of a large dermoid may be facili- 
tated by first evacuating the content. Exposure of the 
tissues to the content of the dermoid usually will set 
up a violent inflammatoiy condition. Every portion of 
the wall of the cyst must be removed; otherwise the 
wall •will not close and the cyst will re-form. ' Complete 
removal and not drainage is essential for peimanent 
cure. Cysts of the cecum, because of the mechanical 
difficulties which they produce, should be removed 
surgically. 

This brief review of uncommon tumors of the large 
bowel, if for no other reason, seems justifiable because 
such tumors occur just often enough to warrant their 
possible presence being kept in mind when dealing with 
tumors generally. [ ' ; 
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SOME PRINCIPLES IN THE TREATMENT OF SEPTIC CONDITIONS 
FOLLOWING ABDOMINAL DISEASES’^ 

Bu 
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T he septic complications of abdominal diseases are 
often the most difficult the surgeon is called upon 
to_ treat. The early local manifestations of infections 
within the abdomen, such as the inflamed appendix and 
gall bladder, give more or less well defined symptoms 
and sighs that indicate the usual surgical procedure. 
However, after delay in diagnosis and treatment when 
such an infection extends beyond its local confines by 
perforation or invasion of the blood stream, increasing 
difficulty arises as to the type of surgical treatment to 
be instituted. Often, instead of the treatment of a local 
disease, one is at once confronted with a septicemia, 
a, general peritonitis or both. The treatment of this 
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Chart I, Case 1. Chart .showinp time of the blood transfusions 
and result. 


patient then naturally is supportive, rather than 
curative. 

._On the surgical service at Temple University Hos- 
pital, such patient routinely is given continuous hypo- 
dermpclysis i2Y> per cent glucose in normal saline 
solution) vith the purpose of administering 3,000 c.c. 
per twenty-four hours. Hj^iodermoclvsis may be con- 
tmucd for d ays. To maintain the. intake of fluid, the 

SurKPry. Tcmhl.- Un!y<TBiiy School of Jlclldnc. 
July 23 , . 
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needles must be changed to a new position every 
twenty-four to thirty-six hours, using both pectoral 
regions or the subcutaneous tissue of the thigh. The 
rate of flow should be regulated by raising or lowering 
the receptacle containing the glucose and saline solu-' 
tion, so that the tissues do not become engorged and 
thus produce discomfort to the patient. 

In blood stream infection, we have found that re- 
peated blood transfusions are of distinct value; the 
patient receives 250 to 300 c.c. of whole blood by direct 
transfusion every third day until the temperature re- 
cedes or upon general systemic improvement. It has. 
been noted that following a transfusion the patient 
may experience almost immediate relief, with gain in 
strength and drop in temperature. This is illustrated 
in the following case : 

Case 1. A boy age 14, was admitted to the surgical service 
extremely ill wth general abdominal pain, nausea, vomiting, 
diarrhea, temperature 104.3 P. and pulse 130. There had been a 
chill a few hours before admission; he had been sick for four 
days. The face presented a dusky hue, the eyes were sunken, 
and the lips parched. The abdomen was rigid throughout with 
beginning distention, the maximum tenderness being in the lower 
abdomen. Realizing that we were dealing with an advanced 
peritonitis due to a virulent infection and that operation for 
drainage would be hazardous, “Ochsner Treatment” and blood 
transfusion were ordered. The patient received 190 c.c. _ of 
whole blood within a few hours after admission. The following 
morning there was marked improvement in the well-being of 
the patient. The temperature was 97.4 F., the pulse 110 and- 
respiration 25. At the end of thirty-six hours, the diarrhea 
had ceased, the distention and rigidity were less. On the third 
day after admission, he was given a non-specific immuno- 
transfusion of one hundred and fifty cubic centimeters of whole 
blood taken from a suitable donor who had been given intra- 
venously a vaccine containing twenty-five million para-typhoid 
bacilli A and B, and fifty million typhoid bacilli. Carefully 
checked blood counts were taken on the donor following reaction 
to obtain blood at the time when leucocytosis was greatest. 
This patient showed continued improvement, with cessation of 
abdominal symptoms. He was discharged from the hospital 
on the twenty-first day after admission and has remained per- 
fectly well. 

Blood transfusions in septic cases may be continued 
indefinitely until improvement. In order to avoid un- 
timely reactions, it is our practice, regardless of the 
time element and type of donor, to cross-agglutinate 
blood specimens of the recipient and the donor before 
each transfusion. 

For the relief of vomiting, upper abdominal disten- 
tion and to combat ileus, the application of suction 
syphonage by way of an in-dwelling nasal catheter 
attached to a Jutte or Levine duodenal tube, has been 
of distinct advantage. Dr. Gerald H. PratU of this 
Clinic has devised an ingenious evacuator using the 
principle of hydraulic suction; this apparatus is both 
simple and efficient (Figure 1). 

Stomach and upper intestinal contents, including 
gases, may be aspirated with ease, rendering the pa- 
tient comfortable by reducing intra-abdominal tension 
and thus aiding respiration. Vomiting ceases with the 
continuous aspiration. To relieve thirst and the con- 
stant desire for drink so common in peritonitis, clear 
fluids may be given by mouth, knowing, of course, that 
they will be immediately syphoned off. In pai-alytic 
ileus associated with peritonitis or local intra-abdomi- 
nal suppurative processes, suction syphonage will drain 
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the upper intestine of its toxic products and gases and 
in the great majority of instances Arill obviate the 
question of enterostom 5 ^ 

' With the advent of localization or attempt at locali- 
zation of the, infection on the part of the patient, cau- 
tion must be exercised as to when, and when not, to 
opera: te. .It must be borne in mind that operation, in 
the very ill patient before complete localization of in- 
flammation has occurred, may break down recent bar- 
riers and open new avenues of infection. If drainage 
-is desired, the most dependent positions are to be con- 
sidered with the smallest incision and the least manip- 
ulation. . ■ 


should be considered on account of their simplicity and 
dependent position. 

PylephJelntis or portal thrombophlebitis, a most 
dreaded complication, follows infection in areas drained 
by the portal system, most commonly the appendix, 
the onset being marked by severe chill, sweat, and 
temperature 104 to 105°, followed by recurrent chills 
with sweat and high fever. The liver becomes en- 
larged and tender. There is increased blood bilirubin 
and at times jaundice. According to Babcock* pyle- 
phlebitis causes 5 per cent of all deaths following acute 
appendicitis. The mortality from the condition itself 
is over 90 per cent. 



Fig. I. (a) Continuous hypodermoclysis, with “Y” connection allowing flow to needles 

introduced in both pectoral regions. 

(b) Jutte tube introduced through the nose attached to evacuator at the bedside to 
syphon stomach and upper intestinal contents. 


: With a fullj’^-formed abdominal abscess, extreme care 
must be employed at operation to avoid contamination 
of the peritoneum. Extra peritoneal drainage should 
be practiced. This can usually be established by open- 
ing abscesses within their attachment to the parietal 
peritoneum. (Figure 2.) The plan" is to make an 
incision over the mass in line of their fibers, exposing 
the parietal peritoneum. Finger exploration will guide 
one to the point of maximum fixation of parietal peri- 
toneum to the mass or to a point of softening. Here 
Hie finger may be introduced into the abscess cavity 
and adequate drainage instituted. 

For the pelvic abscess in women, posterior vaginal 
section should be done for drainage. Pelvic abscess 
in the. male may be reached by way of the rectum. As 
outlined by Burnett,^ the niost important steps are 
accurate diagnosis and adequate drainage under vision 
to. prevent peritoneal contamination. 

In patients gi-avely ill from peritonitis secondary to 
perforative appendicitis, operations for vaginal drain- 
age, in the female and rectal drainage in the male 


The treatment consists in giving large quantities of 
glucose to combat hepatic failure, and repeated blood 
ti'ansfusions to support the patient. Glucose may be 
given by continuous hypodermoclysis or intravenously, 
using a more concentrated solution at intervals, or a 
less concentrated solution by continuous drip through 
the tied-in vein cannula. With the cannula in place, 
blood transfusion may be given without otheinvise dis- 
turbing the patient. 

The operative treatment may be of little avail, al- 
though exploration seems indicated in certain pi'o- 
longed cases in an attempt to evacuate localized liver 
abscesses that are accessible, or the opening and drain- 
age of thrombosed veins leading from the focus of 
infection. 

Subphrcnic abscess is one of the late complications 
of intra-abdominal suppurative processes. Subphrenic 
infections, however, may occur early as a part of a 
general peritonitis, as is so often seen at the po-t- 
mortem table in the eaidy, fatal cases of peritor.tis. 
Ochsner^ points out that infections of the subphrenic 
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X-ray examination with the patient in the erect posi- ' 
tion and also lying on the w'ell side. One gets an almost 
certain diagnosis, not only ot the abscess but ot adhe- 
sions of the liver to the diaphragm, indicating the . 
position of the abscess. 

The extension of subphrenic abscess either by con- - 
tiguity and continuity of tissue or by perforation niay 
occur in late cases and in cases improperly drained. A - . 
patient recently on our sendee, debilitated from per- 



space occur much more frequently than is commonly 
supposed. Fortunately, the majority of such infec- 
tions subside spontaneously and may never be diag- 
nosed, unless due to the continuation of the septic 
manifestations, the jiossibility of the e.xistencc of the 
subphrenic lesion is considered. . In Ochsner’s experi- 
ence, only 30 per cent of the subphrenic infections 
actually proceed to suppuration. The remaining 70 per 
cent subside spontaneously. 


The foUowinff case illustrates this fact: A female, age 40, 
■who had a prerious pelvic operation, ■was admitted to Temple 
University Hospital, March 14, 1934, ivith diagnosis of uterine 
fibroids. An abdominal hysterectomy ■was performed -with diffi- 
culty on account of massive adhesions. Following operation, 
the patient ran a septic temperature for six weeks. Wound 
infection occurred early and was drained. Due to the persist- 
ence of the fever and debility of the patient, an X-ray examina- 
tion of the abdomen was ordered, which showed a high fixed 
right diaphra™ with thickening of the adjacent lung field. The 
patient was also experiencing some difficulty in deep breathing, 
with pain over the right lower thoracic cage. With these facts 
in mind, a subphrenic abscess was suspected. Exploration and 
needling by the extra peritoneal route failed to disclose any 
suppurative process. Ten days later, the temperature subsided. 

Contrast this case with another very definite pic- 
ture of subphrenic suppuration as illustrated by Fig- 
ure 4. The very definite fluid level and gas bubble 
give unmistakable evidence of abscess. 

IjilicmthaT’ points out that one of the very important 
niGthoa,s of making a diagnosis of subphrenic abscess 
i.s the production of pneumo-peritoneum followed by 


forative appendicitis, peritonitis and pylephlebitis with 
a very high temperature for seven weeks, developed a 
subphrenic abscess. Believing the abscess to be point- 
ing anteriorly, a transverse incision was made_ below 
the costal border on the right side. Exploration re- 
vealed a large, tender liver behind w'hich in the right 
posterior space, pus was located. Drainage was insti- 
tuted from this point to avoid further tissue contami- 
nation. While considerable pus escaped from this up- 
hill drainage, perforation of the diaphrapn occuiTed 
twelve days later, requiring pleural drainage. _ Inci- 
dentally, a pleuro-bronchial fistula existed in this pa- 
tient ; this was discovered in Dakinizing the empjmma 
cavity. The patient finally recovered. 

The treatment of subphrenic abscess is obviously 
surreal, with dependent drainage. As pointed out 
earlier in this discussion, all subphrenic infections do 
not lead to suppuration, therefore, constitutional sup- 
port of the patient and watchful care are required to 
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. Fig. 3. Showing a high fixed diaphragm on the right 
side, with . thickening of the adjacent lung field, in a 
subphrenic infection. 


guide the individual safely until either resolution has 
taken place or suppuration has occurred. 

I^Tien the abscess fonris, its position should be accu- 
rately determined, so that proper operative approach 
may be made. Ochsner (previously quoted) found 
that the most frequent site of localization of sub- 
phrenic abscess is the right posterior superior space; 
this was involved in 28.8 per cent of his collected series 
of cases and 60 per cent of his ovm cases. 

Extra-peritoneal drainage is the method of choice 
to avoid contamination of uninvolved serous sui'faces 
of the pleural and peritoneal cavities. The method of 
Ochsner (previously quoted) for drainage of the right 
posterior superior and right inferior subphrenic spaces 
is to be commended. Briefly, the method consists in 
.making an incision along the line of the twelfth rib. A 
subperiosteal resection of the twelfth rib is then done. 
In order to avoid transversing the pleural cavity, a 
transverse incision is made in the bed of the twelfth 
rib, at the level of the spinous process of the first lum- 
bar vertebra, exposing the diaphragm, which is incised, 
and bringing into view the perirenal tissue. By dis- 
placing the kidney downward, the infrahepatic space 
is palpated.. If a right posterior space abscess is sus- 
pected, the peritoneum on the under surface of the 
diaphragm readily can be separated by finger dissec- 
tion. '^en induration is encountered, preliminary 
needling will determine Avhether or not suppuration is 
present. In the presence of pus, the finger may be 
inserted into the abscess cavflty and drainage in- 
stituted. ■ - 

Abscesses located in the right anterior . superior, 
the left anterior inferior and the left superior spaces, if 
attached to the parietal peritoneum, may be drained 
readily, extra-peritoneally, through the anterior ab- 
dominal wall. If such abscesses have not approached 
the surface, a two-stage operation should be considered 
by. packing against the abscess wall awaiting adhe- 
sions, followed by a second operation, for drainage. 



Fig. 4A. Antero-postorior chest film, showing fluid 
level and gas bubble in a subphrenic abscess. 



Fig. 4B. Lateral view, same subject. 
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_ The right and left anterior space abscesses above the 
liver may be drained by the method suggested by 
CJaii’mont,' the incision being made along the costal 
border dividing* the aponeurosis and separating the 
muscle layers until the parietal peritoneum is reached. 
The peritoneum is separated from the diaphragm and 
the exploring finger inserted into the abscess cavity, 
thus establishing extra-peritoneal drainage. 

.. SUMMARY 

Septic com'plications of intra-abdominal infection 
may; be avoided in many instances by early operative 
treatment. It is estimated -that perforative appendi- 
citis is responsible for over 50 per cent of such com- 
plications. , 

After the infection has escaped from its local con- 


fines, conservative management, _ particularly in the 
presence of overwhelming toxemia, is indicated until 
localization occurs. 

In the presence of abscess, early extra-peritoneal 
drainage should be instituted to avoid contamination 

of uninvolved serous surfaces. 
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ABSTRACTS 


PniESTLErii', James T., and Waltees, WiVET.MAN. 

. . Indications for Operating ia Gastric Syphilis. S., G. and 
0., Vol. LVITJ, No. 6, June. 1934, 99:1030-1035. 

. In cases of gastric syphilis the sjTnptoms are marked and 
progressive with an average duration of two years, and usually 
absence, of an epigastric mass, retention, nausea, anaemia, cach- 
exia and bleeding. This condition usually occurs during the 
second to the fourth decades of life, while gastric carcinoma 
from which it is to bo differentiated usually occurs late in life. 
In . cases of gastric carcinoma the symptoms are of shorter 
duration, and are accompanied by marked anaemia, cachexia 
and a palpable mass in the epigastrium. Roontgenologically 
gastric syphilis shows certain characteristics: there is a cir- 
• cumscribed or diffuse concentric involvement converting the af- 
fected segment into a narrow tube with a relatively smooth 
lumen of uniform caliber in which there is no intrusion of a 
distinct growth. There is some degree of stiffening, lessened 
mobility, and abhcnce of peristalsis. The importance of an 
accurate differential diagnosis between gastric syphilis and gas- 
tric carcinoma is accentuated by the fact that treatment of the 
one is primarily medical, and of the other primarily surgical. 

At the first examination cases in which there is serological 
evidence of syphilis associated with a definite gastric lesion may 
he classed in three main groups: 

1. Cases in which the diagnosis of gastric syphilis can he 
established by all the clinical and roentgenological criteria 
outlined, and cases in which all the roentgenological and 
clinical evidences of .an inoperable gastric lesion are pres- 
ent regardless of whether this appears to be syphilitic or 
malignant. 

11. Cases in which serological evidence of syphilis is inci- 
dentally associated with an operable gastric tumor, or any 
gastric lesion in which medical care is insufficient. 

III. Cases in which there is serological evidence of syphilis 
as.sociated with a definite gastric lesion, the clinical diag- 
nosis of which is indeterminate between malignancj’ and 
carcinoma. 

In brief cases in Group I are usually primarily medical, 
whereas in Groups II and III exploration should be carried out. 
Those cases in Group I wiii be greatly benefited by medical 
treatment; surgical treatment is necessary when the lesion is 
obstructing, or when healing causes obstruction. 

The authors believe that if antisyphilitic treatment wall ulti- 
mately prove satisfactorj' definite impro^'ement will be noted 
within two or three weeks. 

Five iliustrative cases in which operation was carried out are 
reported in detail. _ Nelson M. Percy. 

Onn, Tiio-mas G.-, and CunrEEV, W. C. 

Preoperalivc Prcpuration of the Dilated Stomach. S., G. 
and O.. Vol. LIV, No. 1, July, 1934, pp. 92-93. 

stale, that in many ea.sos of pyloric obstruction 
dilated and atonic. It hang.s 
food filled with staghant liquid, 

ipod parUcies and tenacious mucus. 'As a general rule it is 


unwise to operate upon any acutely distended portion of the 
intestinal tract because it probably will not heal normally, and 
restoration of function will be delayed and unsatisfactory. 

A markedly dilated stomach after having been washed dean 
with a largo stomach tube may be restored to normal size in an . 
average from four to six days by using continuous gastric 
lavage with suction. An indwelling Leidne tube passed through _ 
the nose is suitable for this purpose when connected with a suc- 
tion apparatus. 

During continuous lavage careful attention should be given , 
to the maintenance of chemical, water, and metabolic balance; 
Glucose, chlorides and water may be given by vein, or by hypo-', 
dermoclysis and proctoclysis. ?. . 

The authors recommend that the blood chloride determination 
be made daily because the loss of chlorides by the gastric secre- 
tion greatly reduces the body chlorides which in turn upsets the • 
whole metabolism. 

The authors illustrate a modification of the apparatus em- 
ployed by 'Ward, and later by Wangensteen. . 

Nelson M. Percy. ’ 

Flint, E. R. 

Sympathectomy in Megacolon and Constipation, from "Some 
Observations on the Sympathetic Nervous System.” British 
Medical Journal, May 20, 1934, 942-44. 

It is assumed that overaction of the sympathetic nerves_ or, 
diminished action of the parasympathetic nerves is responsible 
for certain irregularities of bowel function, and in either case 
sympathectomy permits more effective peristaltic efforts of the ' 
coion. In Hirschsprung’s disease no medical treatment alomi is 
effective and hitherto, surgery has been too great a risk, but in 
sympathectomy we have a safe and undoubtedly efficient method 
of attack. The bowels act without enema, the abdominal dis- 
tension decreases, the well-being improves and X-ray shows the 
appearance of haustration in the sac-like colon. The operation 
should be done in early childhood before the development of too 
much fibrous tissue in the hypertrophied wall of the colon. In 
spite of this operation there is a tendency to relapse, which; 
only Can be prevented by re-education of the bowel muscle under 
careful medical supervision. In cases of chronic constipation 
the operation should only be used in those cases which have 
failed to respond to all medical treatment. Cases which show 
absence of well-marked haustration, some distension and length- 
ening of the colon are the type suitable for operation. These 
signs show inhibition and such cases should respond to the 
operation. The reverse signs xvould show spasticity and pre-r 
sumably would not be improved by the operation. 

The results of this operation on 16 patients, suffering the tsipe 
of constipation described, may be donsidered very favorable. 
Fourteen of the cases have been folloived and except for two ■ 
who have relapsed into their former state, all show improve- 
ment. Six cases have daily bowel movements without any ab- 
dominal pain and are feeling very ivell. However, it is too early 
to draw definite conclii.sions as many of these cases have only 
been operated on in the last two years. . 

J. J.,Day. 




TREATMENT OF HEMORRHOIDS^ 

By 
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VINCENT HURLEY, M.D., F.R.C.S. 

(Engld.) 

N’EIV YORK CITY, NEW YORK 


T he treatment of hemorrhoids involves a careful 
sci'utiny of the general condition of the' patient, 
and the local condition of the anus, anal canal, rectum 
and recto-sigmoid. Hepatic cirrhosis, tabes dorsalis, 
ulcerative uolitis, rectal carcinoma and polyposis are 
among the conditions which must be excluded with cer- 
tainty before curative measures can.be contemplated. 
Given, then,, the presence of hemorrhoids and the ab- 
sence of the aforementioned contra-indications, it is of 
importance to know what the local pathological pic- 
ture is, as this largely governs the type of treatment. 
The pectinate line is of supreme importance;. injection, 
for instance, is never advisable distal to it. 



. Fig. 1. Prolapsed Internal Hemorrhoids showing 
. the three main positions where they develop. 

, Extet'nal kemoi')-hoids are projections peripheral to 
the pectinate line and are of two tjT>es (1) the skin 
tag and (2) the subcutaneous clot or thrombotic hem-. 
■ oYvhoid. Internal hemorrhoids are ynthin (above) the 
pectinate line. Thej’- may be prolapsed at drfecation to 
return spontaneouslj’- or be pushed back shortly after, 
or they may remain chronically prolapsed. (Fig. 1.) 

,‘Protn tbe New York Polyclinic nnfl Ilospital, Surgiciil Clinic.. 

Sabniittcil July 3, 1034. 


They are subject to thrombophlebitis and, in this state, 
may be prolapsed and become gangrenous. In addi- 
tion, apart from what may be termed “inherent com- 
plications”, fissure, abscess or fistula may be present as 
well as hypertrophied papillae and pedunculated, 
fibrous polyps. (Fig. 2.) It is clear, therefore, that 
no one therapeutic method will be of universal appli- 
cability-; treatment must be planned for the individual 
case. 



Fig. 2. Prolapsed Internal Hemorrhoids showing 
Hypertrophied arid Inflamed Papilla;. 


I. EXTERNAL HEMORRHOIDS 

(1) Skin tags are satisfactorily treated by sub- 
jacent infiltration with novocain (1 per cent) and re- 
moval with scissors in such a manner that the wound 
is oval and radial to the anus. Small bleeding vessels 
are briefly compressed by forceps, a pressure dressing 
is applied and held firmly by a T-binder. The wound 
heals by granulation. If many tags are present there 
is a choice of removal at one sitting at the hospital or 
one at a time at weekly office visits. 

(2) Thrombotic external pile or marginal subcu- 
taneous clot is found usually at the right or left of the 
anus and rarely at the commisures. The etiologj’- is 
somewhat obscure but a considerable percentage is 
associated with some type of effort. There are two 
varieties : the single, large clot which is extravascular 
(Fig. 3) and th.e cluster of small “bird shot” which 
may or may not be within the lumen of the veins. 
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:l^i-e]y,.an external, pile of this tjqie is continued into astrous consequences. Therefore, _ it is evident that ' 
'a thrombosed internal hemorrhoid. those intending to practice the injection treatnierit , ,i 

■ . Tn the common, external, variety under local anesthe- should be well equipped with the necessary instruments ■ ■ 

sia w'ith novocain (1 per cent) an oval of sMn corre- and solutions and should have learned the technique, ' v i 

V spending in size with the lump— its long axis radial to from an expert in the procedure. Two injection sqlu-. , , , " 

. , the.anus — ^is removed with the subjacent clot. In the tions are in common use today ; _ quinine and urea S ' 

bird-shot.type, a, similar oval of skin is excised and hydrochloride (5 per cent) in distilled water as first . ; 

all the clots readily are removed with the help of pres- advocated bj’- Terrell, and phenol (5 per cent):ih al-" 

_ siire or are tied ; packing the wmund with a narrow mond oil, the modern form of the secret formula of the, , 

, . gauze-strip, removed in 24 hours, gives excellent re- quacks of 70 years ago. Rarely, a 10 per cent phenol ' v' 

.suits also. A pressui’e-pad Avith firm T-binder is ap- solution in almond oil ■will be required. These, solu- 

■ plied and is removed next day. The patient, usually tions, properly exhibited, will give results gratifying . ; 

.a robust adult, continues at his occupation and merely alike to the patients and to the surgeon. • : 



Pig. 3. Large External Thrombotic Hemorrhoids with Ulcerated Internal Hemor- 
rhoid. Diagram in upper left corner, shows the ligature in place and method of tying. 


requires supem'sion of the wound. The removal of 
an adequate oval of skin is followed by a linear scar 
and obviates the disagreeable tag following healing 
when other operative procedures are exhibited. In the 
rare cases where the external clot forms but a part of 
an interno-external thrombosed hemorrhoid which ex- 
tends upward several centimetres from the anal mar- 
gin, the operation -will be of the type described below 
under the surgical treatment of internal hemorrhoids'. 

11. INTERNAL HEMORRHOIDS 

(I) injection. Uncomplicated internal hemorrhoids 
which manifest themselves by bleeding, by prolapse 
- 1 1 spontaneously or manually reduced or by 

bleeding and prolapse, are ideally suited to treatment 
by injection. , It is unfortunately true that injection 
delicate procedure than. is hemorrhoidectomy' 
and if improperly performed may be followed by dis- 


The necessary equipment is simple : an anal speculum 
of any type to which the operator is accustomed, a 5 
c.c. capacity .syringe with a 10 cm. needle of 22 bore, . ‘ “ 
and a headlight or other satisfactory means Of illumi- 
nation. The short, Tuttle .speculum with distal illumi- , 
nation is an instrument which has given us much satis- .. 
faction. The patient may be in the knee-chest or the ' 
■Hanes position — both are suitable for injection. Two. , 
procedures are available: the immediate injection of . 
the four quadrants at one seance and following the . , ' 
patient closely in the hospital, or the single injections,: 
at intervals, until the hemorrhoidaLarea is all indu- ^ ... 
rated. In our opinion the second method is prefer- V 
able; if hospitalization and quick action are indicated, 
we favor surgical hemorrhoidectomy. , K the quinine ' ■. ‘ 
and urea solution is used, 0.5 to l.c;c... should rarely be v ; 
exceeded as an injection dose.. The .phenol solution. 
may be given in much -larger, amounts— we have ^‘ven : 
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4(3 cxE at an esjjecially loose sub- 

,V • muc(^, ' \vitli an excellent result. However, a better 
Vr ^ ^ is to observe tlie niucosa and when the network 
' '-.'’ of 'small vesesls stands ^ enough has been 

;■ this is the "‘striatioh sign”. Emphasis should 

. 'r be laid bn the site and level .of the injection: it mmt 
: flhpays 6e in tlie.suhmv.cosa- proxmal to the 'pectinate 

■ '-'liHc and pre/crahly at the highest ■point of the hcmor- 
w mucosa is recognized by a 

n slough is inevitable. 
Deep, injection of • the .muscular wall is to be depre- 
cated as lt may be followed;by severe, pain and long- 
discomfort, especially if the sphincters are 
'. involved: ■ ' 

,., TIie first injection nearly always stops bleeding or 
i pi-olapse and succeeding injections usually are without 
; incident. A series of indurations can be palpated in 
, ring-fashion well .above the. anal margin in properlj' . 
;A ^ })erformed injections ; endoscopic examination \vili re- 
4; veal the presence or absence of soft, redundant tissue. 

- \ .'.if there. is no evident hemorrhoidal tissue and no symp- 
. toms, the patient, should be dismissed with the instruc- 
; . ■ 4ions to return - for. a check-up in three months. The 
adrantages of the injection method :u'e the absence of 
. : pain; loss of time from business, treatment, is carried 
; oiit in the office and there is no “operation” in the lay 
,b sense of the term. The disadvantages are the possible 
- occurrence of sloughing or severe hemonliage. Slough 
“ certainljAis. avoided by the correct placement of the 
injected solution ; by so doing, also hemorrhage is mini- 
' mized as it. does not occur in the absence of slough. 

\ We encoimtered one unusual complication : following a 
, v,. single,, cori'ectly-placed injection of 2 c.c. phenol (5 
/per cent in almond oil), there was a marked swelling 
, . of .'the rectum and recto-sigmoid accompanied by tenes- 
. mus, mild obsti'uction sjbnptoms, slight pyrexia and 
moderate leucocytosis. There was no bleeding or dis- 
; charge. Endoscopic examination showed a swollen, 

■ pale, glassy mucosa somewhat resembling “bullous 
edema” of the bladder as seen through the cystoscope. 

■ ^ . The condition subsided in a week and was followed by 
. obliteration of the internal hemorrhoids. 

Following injection therapy, recurrence has been 
; V noted in approximatelj'' 10 per cent of cases. However, 

/ in such .circumstances, the injections can be repeated 
, : with hope of satisfactory, results. “Paraffin tumors” 

: . and strictures have been reported ; obviously, they are 
.. . the results of unsuitable solutions and poorly per- 
/, .formed injections. (Fig. 4.) 

. 2. OPERATION 

, We employ the ligature operation, slightly modified, 

' to the exclusion of all other methods. Any complica- 
, , tions such as fissure, polyp or spastic hypertrophied 
sphincter can be dealt with at the time of the opera- 
: . tion. As preparation, 2 oz. castor oil ai*e taken 36 
hours before operation and cleansing enemas are not 
- . used within 12 hours of operation. As anesthesia, we . 
. . have used local infiltration with novocain (1 per cent), 

. . .spinal block with 80 to . 100 mgra. of novocain crj'^stals 
, . dissolved in spinal fluid, and on ram occasions, gas, 

. ..oxygen and ether at the patient’s special request. We 
.. / .lean strongly to local infiltration or spinal anesthesia. 
Three positions will be found suitable, the' ventral or- 
De Page, the left Sim’s or the lithotomy posture. Our 
. , preference is for the De Page position but, occasion- 
. / .'ally, a. very -stout patient With prominent- buttocks 
.and a. deep anus will be most readily handled in . the 
lithotomy position. 

/ . ,/ A typical operation is as. folloxus: The patient is 
-. placed on his abdomen bn the table, the headpiece is 
./ tutmed up. so tlmt both hands and- forearms can rest 


against it, the hips are placed opposite the break -in 
the table which is iiotv manipulated so that the patient 
is mck-loiifed” to a degree consistent with comfort 
and adequate anal exposure. A broad strip of, adlic- 
sive now is applied to each buttock starting four inches 
. Irom the anus; traction is applied to the outer end and, 
when the anus is well in view, the adhesive is fastened 
to the table, thus providing fixed retr. action tliroughout 
the entire operation. The perianal region, adhesive 
and_ anus how are well painted 'with any of the usual 
antiseptic solutions and the area draped/ Slight trac- 
tion with the fingers on the perianal region will rdlow 
the lowest portion of each hemorrhoid to be brought 
into view. A curved hemostat ( .Kelly clamp) is infro- 



Fig, 4. Fibroid Tumors of the Rectum following the injection 
treatment for hemorrhoids. 


duced into the anaV canal, opened aiid placed astride 
each pile, in turn, but in such fashion that no skin is 
caught when the cla7np is closed. Traction now is 
made on the clamps and the piles and the canal can be 
inspected. Any. one clamp is now selected and raised 
tip and toioards the 'Oiidline; the muco-cutaneous junc- 
tion is thereby exposed and divided . with scissors 
transverschj , over a < distance corresponding to the 
breadth of the pile. The clamp now is taken in the 
operator’s left hand and pulled doiou- and out exposing 
ito tip; a round-bodied, curved needle carrying a strong 
linen or silk thread, then transfixes the pile a, short dis- , 
tance below the clamp-tip, the needle is removed and 
the thread is firmly tied proximally and then both ends 
are brought out, one on each side of the clatnp and . 
again tied, the ligature thus being made to lie in the 
raw area, previously produced by scissors cut at the 

»■? ' 
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pectinate line (m.c. junction). The other piles are 
treated in a similar manner; the area is carrfully in- 
spected for any bleeding point, the clamps are removed 
separately and the ligated piles are pennitted to drop 
back into the rectum. Occasionally a vers' large pile 
may be partially removed by scissors beyond the liga- 
ture, but an adequate stump is always left. External 
tags now arc snipped off and any other conditions de- 
manding attention are dealt with. A spastic, hyper- 
trophied sphincter associated with fissure (Fig. 5) is 
treated by division by knife in the posterior commis- 
sure. Lastly, the index finger is passed through the 


the rectum and allowed to remain over night. If spun- ; 
taneous evacuation does not then occur, a simple enema 
is given through a catheter. Sitz baths may be em- 
ployed with advantage from the third day on. The 
patient sits up in bed or chair usually on the third or 
fourth day and may leave the hospitiil 24 hours later; 
The ligatures usually come aw’ay 8 to 10 days after 
operation and without pain. At this time, a digital ex- 
amination is made so that the sui-geon may be certain 
no “diaphragm” has formed. The olive oil instillations 
gradually are diminished and finally omitted. Four 
weeks after operation, the anus and anal canal present 



canal to make sure that no “diaphragm” w'as made 
during the operation. Dressings are applied to the 
anus and perianal region in the foinn of an inverted 
pyramid; small pads over anus, covered by pads of 
gradually increasing size. The adhesive straps are re- 
moved and a large pad and T-binder firmly applied. 
Following operation, a sedative may be required for 
sleep on the first night but rarely thereafter. The need 
for morphine is unusual. As soon after the operation 
as desired, the patient chooses his own diet and no 
attempt at restriction is made. Catheterization of the 
urinary bladder may be necessary in some patients for 
the first urination but rarely thereafter. 

Aflcr-care is of the simplest. Usually the dress- 
ing is changed after 48 hours and following each bowel 
movement. If' there is unusual delay in moving the 
bowels, Bcvei'al ounces of warm olive oil are placed in 


a normal appearance ; evidences of operation are mini- 
mal or absent. 

It will be noticed that in the method outlined above, 
the sphincter is not stretched, the mucosa is not dis- 
sected up or stitched, there is a minimal amount of 
ligation of bleeding points, external tags are separately 
dealt with, skin w'ounds are not sutured, no special 
instruments are used and no tubes, plugs or drains are 
placed in the anal canal. Recurrences are uncommon : 
in our experience, less than one per cent. 

.<3UMMARY 

External hemorrhoids are treated by surgical re- 
moval when symptoms ■waiTant. / 

Internal hemorrhoids, in the absence of complica- 
tions, may be treated by injection or surgical removal ; 
when complications are present surgerj' alone is in- 
dicated. 



PERI-RECTAL STREPTOCOCCAL CELLULITIS* 

REPORT OF A CASE 

HERBERT T. HAYES, M.D., F.A.C.S. 

HOUSTON, TEXAS 


C ASE Uisforij: Mrs. B. D. White, age 40, was ad- 
/mifcted to the Memorial Hospital on February 2, 

: , vJ^ hemorrhoids. Patient stated that 

' ^ had had hemorrhoids for about twenty years and 
, tliat they, had given her great annoyance. They bled 
- profusely, prolapsed badly with each stool and fre- 
qliently induced severe attacks- of pain. At intervals 
; , she-ran a little afternoon temperature. 

, General cmminaiion was essentially negative, urine 
, ana^vsis normal; the blood count exhibited a slight 
; ‘ .secdndaiy, type of anemia. Rectal examination re- 
; ’ W^Ied very large prolapsing, ulcerated hemorrhoids. 

■ .7,; ;The patient was operated tqmn February 3, under 
■!,' spinal anesthesia (50 mgs. of novocain) by the liga- 
: ture and excision method. One-half per cent “diothane” 

was injected around the sphincter.. The night follow- 
: . Ihg: the operation the temperature was 103 degrees. 

; Nothing abnormal could be seen about the rectum. 

February 4, patient had a chill and her fever stayed 
around 102 degrees and on February 5, went to 104 
. degrees. At this time, there was definite induration. 
on both sides of the rectum, not so marked posteriorly. 
On February 6, patient continued with chills and. fever 
and. on .this date,, she was given a gas anesthetic and 
. the hardened area on both sides of the rectum was 
■'■-/'incised freely but no pus was exuded. On the right 
side, however, there was a serosanguineous discharge. 

: The peri-anal induration extended- about two inches 
- - laterally and almost the same distance posterioidy, but 
/ . was not marked in the perineal body. It also extended 
: for about two inches up in the wall of the i-ectum. The 
/ 'mucosa of the rectum appeared normal. Cultures were 
taken from the base of the wound on each side by Dr. 
/ . . .Myers. . . 

. The patient's temperature continued high diu'ing 
;/ the next day, Februaiy 7, at which date the laboratory 
. , report showed a pure culture of streptococci. On the 
: .advice of the roentgenologist. Dr. Leonard Myers, 
treatment with X-rays -was begun. The temperature 
' ■ dropped to 101.6 degrees within twelve hours after the 
first X-ray treatment. In less than eighteen hours, the 
' wounds on. both sides of the anus xvere draining a 
grayish- white, serosanguineous material very pro- 
fusely. Subjectively the patient felt much better. On 
the next day and the daj'' following she wms given 
, , further X-raj’’ treatments. During this time the 
.. wound drained prof uselj’- and The areas around the 
. rectum softened rapidly. , , 

, The following dosage of X-rays was given : 

2-'I-34: Spark gap, 5 in. ; M. amperes 3; no filters; 
/ distance, 10 in. ; time, 3 min. . 

. ,2-8-34: . Spark gap, 5 in.; M. amperes 3; no filters; 

, distance, 10 in,; time, 3 min. 

2-9-34: Spark gap, 5 in. ; M. amperes 3; no filters; 

, distance, 10 in. ; time, 3 min. 

/On 'the night of the 9th, patient’s temperature be- 
came- normal and did not go above 99 degrees after 

. *Kc:iil bHori> tbc Annu:iI Session <.r the Anicricm I'm-tulosie Assochition. 

CIcveliina, Olilo, .Tune 31-12. I'KH. 

' Submitted -liil.v 22. IP.*;-!.- ■ , 


this time. Subjectively she was well; the hardnes.s 
about the rectum had disappeared entirely. The 
sinuses gradually dried up; there was no communica- 
tion with the rectum, no resultant fistulae and only 
one small, draining sinus when she left the hospital 
on February 20. A culture of the discharge from the 
wound, ten days after cessation of the X-ray treat- 
ments, proved it to be entirely sterile. 

Comment: Due to the rarity of this condition as 
a complication of rectal operations, the literature 
available at the Library of The American College of 
Surgeons was reviewed ; nothing of like nature could be 
found. The Transactions of the American Proctolo^c 
Society contained no cases similar to that being dis- 
cussed. A review of the literature of the New York 
Academy of Medicine revealed three such postopera- 
tive complications. Dr. H. Smith of Kings' College 
Hospital, in reporting over 500 hemorrhoidectomies in 
1875 and in 1878, .stated that he had observed two 
patients who developed erysipelas of the rectum, post- 
operatively. One of these patients was extremely, al- 
most fatally ill. L. Stein, Germany, in 1896, reported 
that, in 300 cases operated for hemorrhoids, he noted 
but one case of eiysipelas. Pruitt, Gant, Lynch and 
others mention the fact that erysipelas of the rectum 
occasionally occurs but describe.no specific case. Other 
authors, mention the fact that streptococci often are 
found around the rectum, especially in instances of 
prui'itus and that their presence is a potential danger 
in rectal operations, but report no instances of the 
organism’s actually causing postopei'ative damage. 

In the case here reported, the streptococci evidently 
were in the perirectal tissues and were carried into the 
wound at the operation by trauma or b.v the, needle. 
This, apparently, accounted for the localized cellulitis. 

IVhile I was familiar with the use of X-rays in the 
treatment of erysipelas, I should not have considered 
employing it but for the suggestion of the roentgenolo- 
gist. He predicted before the treatment that such 
therapy would have a very striking effect should it 
prove beneficial at all, that the inflammation immedi- 
ately would begin to subside and a fistula would not 
follow. However, I was extremely dubious because 
the patient was so extremely ill. Not having had per- 
sonal experience, I was unable to see how this prompt 
benefit could be predicted. It is to be noted that the 
patient’s improvement began immediately after the 
first treatment and that subsequent treatments accel- 
erated the beneficial results so that the patient became 
entirely well witliin a few days. 

It is surprising that infections around the rectum 
are not more common. Apparentlj’^ the local immunity 
of the tissues in this region is a protective barrier. - 

Caution: It should be emphasized that roentgen 
therapy to the, perianal zone, whether for postopera- 
tive infection or for the treatment of pruritis ani, 
should never be exhibited subsequent to the applica- 
tion of oils, ointments or grease-containing supposi- 
tories, If X-ray treatments are given in the presence 
of such medicaments, very serious, extensive, tissue 
sloughs may follow, often with startling rapidity. 
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' FrrzwiixrAJts, D. C. L. 

Carcinoma of tho Rectum. Lancet, SSe, April 21, 1934. 

3i2-U.. 

Carcinoma of the rectum comprises more than one-third of all 
cases cancer of the diRestivo tract. Although the commonest age 
incidence is between 60 and CO years of age, it is important to 
' note that 11 per cent of cases occur under 30 years of age. 
. Pathologically it is an adenocarcinoma starting in the glands 
.of Lieberkuhn. It may be one of three types, either tho papil- 
...loma or cauliflower variety where growth is at a maximum and 
, destruction is at a minimum, or the adenoid or common type 
where growth is at a minimum and destruction is at a maxi- 
.mum, as tho growth - spreads as a shallow ulcer with a hard 
edge, or the rare colloid form /which is a degenerate form of 
. the other two. The growth tends to spread around tho bowel 

■ and . penetration of the mnsmdaris is slow. The veins of the 
bowel are important as it is by this means that the carcinoma 

, reaches the liver. . 

■' . There are no sjunploms early. The first arc slight constipa- 
tion or frequent bowel movements without much passed. If 
; the growth is low down there is incomplete relief from a bowel 
movement and the patient thinks he has piles. Blood is some- 
, times noted. Later the symptoms of chronic incomplete ob- 
struction supervene and the usual picture of carcinomatosis 
' develops. Fistulae between rectum, bladder or vagina are com- 
mon and.it is only by colostomy that these may be prevented. 

Diagnosis is made by the history, examination of the abdomen, 
testing thc.stooTfor blood, etc., and most important, the digital 
examination of the rectum and , lastly the barium enema and 
sigmoidoscope. Intussusception of a simple papillomatous 
growth or diverticulitis are tho only conditions which might 
; confuse the diagnosis an'd those are easily . distinguished with 
carefuT examination. Colostomy with careful search of the 

■ entire abdomen for secondary' growths is the first step in the 

. treatment. Later, resection of the colon if there are no sec- 
ondary' growths. Radium, may be installed in the distal part 
of .the colostomy. • J. J. Day. 

‘ FnADKiK, W. Z. 

A Siffmoid Aspirator, J.A.M.A., 102:1381, April 28, 1934. 

The sigmoid aspirator was de%'ised to facilitate the obtaining 
of rectal and sigmoid contents in patients suffering from intes- 
tinal disorders. It is said to offer the following advantages: 

1. The specimen is collected rapidly with simplicity and 
cleanliness. 

2. The stool specimen is obtained in a fresh and warm state. 

3. The instrument makes possible the collection of a stool 
specimen through a sterile field and into a sterile tube for trans- 
portation to the laboratory'. 

4. “Sterile” washings of the intestinal mucous membrane are 
easily obtainable. 

5. TTie specimen is collected at the physician's convenience. 

6. It avoids outside contamination. 

7. The simplicity of the technic will make stool examinations 

by the physician a common rather than a rare occurrence and 
thus lead to a more scientific approach to the so-called non- 
specific ga.stro-intestinal disorders. Samuel Morrison. 


LOCKH,UiT-M0MMEnY, .1. P. 

The causation and treatment of multiple adenomatosis of 
the colon. Ann. Surg., .',0:178-184. Jan., 1934. 


This curious and rare disease has received considerable atten- 
tion in recent years, due partly to the difficulty in finding sati.s- 
factory treatment and partly to the marked tendency to second- 
ary carcinomatous change, resulting in death at an early age. 
The only treatment that seems to have any chance of success is 
early complete colectomy, follo%vcd by local removal of the 
tumors in the rectum at six monthly' intervals. With this treat- 
ment, patients Can live for long periods free from .sy'mptoms 
and protected from developing cancer. Cases watched for a con- 
. ,, ■. sidcrable time show that absence of the colon does hot prevent 
satisfactory nutrition, as none of the patients exhibited any per- 
ninncnt lo^s of weight. Slight looseness of the bowels is present 
m all of them, but not sufficient to cause serious incon%'enience. 
- . .It can he definitely asserted that adenomatosis of the colon is 
f,!,' ® “uV>tion. inherited ns a Mcndelian domi- 

nant, for excessive proliferation of the epithelium of the colon 
., .at tihout tho age of puberty. O L F 


Hankins, F. S., and Hauding, W. G. 

Acanthoma of Anus. Arch. Of .Snrgcrg, 29-1-77 (Jtdii 
1934). "V ■ : , / 

In a study of 1,097 cases of malignant tumors oceurrihg in ' . 
9,000 consecutive autopsies at tho Los Angeles County' General 
Hospital there were three cases of epidermoid carcinoma of the 
ano-rectal region. This constituted an incidence of 1 per cent. '- ' 
of all primary neoplasms of the gastro-intestinal tract. and ap- 
proximately 3 per cent of the carcinomas arising in the. largo ' - 
bowel. Lynch’s incidence of epidermoid cancer was 3 per cent . 
of 491 cases, Pack’s, 3 to 4 per cent. He reviews 40 cases ano- ' - 

rectal acanthoma from the literature. Each of, his own three- .. 
patients had an associated syphilitic infection evidenced by posi- 
tive Wassermann and Kahn tests with blood serum. He con- 
cludes that this tyiie of ^owth is a low j^ade of malignancy..: . 
This is the prevailing opinion. Each of his three cases had a ' 
Grade 1 (Broders) malignancy. Early cases of a small gi’owth ■ 
may be treated by excision, preferably with cantepr. When the ‘ 
groivth is Grade 3 or 4, surgery should not ordinarily be rosorbd ' 
to. Here radium is indicated. Clement L. Martin. ■- 

Berry, Frank G. ’ / . . , ’ ' 

Perianal Tuberculosis. Ann. of Surg., 99-4-593 (April, 
1934). ■■ , . , , . ■ 

The author reports 18 proved cases of tuberculous fistula from 
a Bcllcview Hospital surgical service. He mentions Chisholm’s ... r 
(1928) questionnaire to a number of Colorado phy’siciahs, seek- - 
ing their opinion of operation for tuberculous fistula.' It was: , 

(1) Do you recommend oper.ation? Only 2 favored it,' 22 did 
not, 4 recommended it in selected cases: (2) Apparent end re- 
sults? Twenty-four stated these were unfavorable, 41 favor- , 
able; (3) Anae.sthetic employed? General 28, Local 0; (4) . 
Technic: Knife 28, Cautery' 0. - 

Berry’s conclusions arc that tuberculous fistula- is not so fre- 
quent as is commonly supposed, that probably not over 5 , to, 10, 
per cent are tuberculous. That there is, however, a causal re- }■;' - 
lationship between fistula and tuberculosis, in that the incidence ‘ ' . 
of tuberculous fistula is higher in sanitaria for the tuberculous . 
than in the general hospital. That in active pulmonary cases ’ 

probably 76 per cent or more arc tuberculous; in arrested case.si ' 

probably' only 16 to 20 per cent are tuberculous. That perianal ■ : 

tuberculosis is rarely if ever, a primary lesion, so the original 
focus should be sought elsewhere in the body. Berry reported 72 ' 

per cent of cures in his eases operated upon. 

Clement L. Martin. . 

McLanahan, S., and Stone, Harvey B. \ : 

Enterogcno:is Cgsts. S. G. and O., 58-0-1027 (June, 1934). 

The authors report two cases of enterogenous cysts associated 
with the rectum. The case histories are given; one patient was ' . 
a •woman of 48 years, the other a one-month-old boy. The ma- , . 
jority of previously reported cases were of cysts in the ileo-cecal ; 
region. .. - 

In their own cases the cy'st lining was definitely enteric. In . ■ 

their discussion the work of Evans, who emphasized the great , . 
preponderance of intestinal diverticula in early life, and Lewis 
and Thyng, who 25 years ago demonstrated the epithelial origin' ' 
of these diverticula in the pig, rabbit and human embryos; is - 
cited. The origin of enterogenous cysts is thought to be ; in , 
these small’ diverticula and so it becomes easy to understand. . 
that such cysts and diverticula may in reality be different phases 
of the same process; thus it is not difficult to explain- on the 
above basis the location of a c.vst in the intestinal wall, be it , 
submucosal, intermuscular or subserous. In addition, the tumor ,/ . 
may lie at any point in the gut periphery, anti-mescnteric, 
mesenteric, or at an intermediate site. Many lie' between , the 
folds of the mesentery. Clement L. -Martin. ' : 

Bloom, David. . ' 

Strictures of the Rectum Due to Tygmpho granuloma Ingni-- 
nale. S. G. & 0.,LVin, 827-839, May, 1934- 
Bloom reports .seven cases of rectal stricture under his obser- :* 
vation in 1932-33, three of v/hom were males, four were negroes. > ■; '. 
All gave a positive Frei test and , were “greatly- benefited” -in 
general health and local rectal conditions by tartar emetic or - 
gold injections. The author, from a.rcvicy,' of the clinical .de- ■ 
scriptions of “csthromenc” and “sypbilome ano-rectal” by Four- 
nier, .Tcr.si]d and others bn one hand and the .earlier reports con- , ■ 
cerning. “benign inflammatory ;strictui'e”, from Buie, Hayes and , ' 
others, concludes that these conditions are identical and are due . ' . 
to the virus of Ij'mphograpoloma inguinale. Curtice Rosser. - ; ' 




SECTION VIII— jEdiforiaZ 

, The edilorial ainlribulions published m (/lu Jotzmal represeni only the opinions of fAeir icriters, Siuh beiny Ihe case, this 
Journalis in no xeay responsible for editorial expressions. 

{This sedion is open lo conlribulions from any medical redder, whether a member of the Editorial Council or not.) 


THE AFFILIATION OF THE JOURNAL . WITH 
THE AMERICAN GASTRO-ENTERO- 
LOGICAL ASSOCIATION 

. For Tnany years the American Gastro-Enterological 
Association, has felt the desirability and the need of 
ha\nng an American jqurnal whose columns would be 
exclusivelj’- devoted to the publication of investigative 
medical and surgical articles dealing with Diseases of 
Digestion. 

' Such .a journal . should, be. planned to meet the re- 
quirements of clinical and research investigation into 
the etiologj% the life history or course and the treat- 
ment of such diseases in their various aspects. 

When the American Journal of Digestive Diseases 
. and Nutrition \\tis launched in 1934. and had presented 
its March, Apx-il and Maj’’ issues, they were of such 
high caliber as to attract the favorable interest of our 
. Association. As a result, at its annual 1934 session, ' 
our voting membership , passed, a resolution recom- 
mending: and empowering our Executive Council to 
make overtures towai'd securing this Journal as the 
“Official JouniaF' of oiir Association. 

After several months of negotiation, this affiliation 
has been completed,: with the understanding that the 
editorial policy shall be under the joint control of the 
American Gastro-Enterological Association, the Edi- 
tors, and .of the Editorial Council of the American 
Journal of Digestive Diseases. 

Hereafter, as long as this affiliation is mutually sat- 
isfactory, all papers and addresses presented before 
. the American Gastro-Enterological Association at its 
Annual Meeting wdll be published in this Journal. 
This, W'e have reason to believe, veil be of great ad- 
vantage, not only to our own members, but to all stu- 
dents of gastroenterology and metabolism, whether 
internists, surgeons, roentgenologists, physiologists, 
pathologists, biochemists, research or laboratory 
woi'kers. 

How valuable it will be to have the great majority 
of the best papers published in one journal, instead of 
being scattered throughout a dozen or more ! 

Because the Editorial Council of this Journal in- 
cludes nine members from Canada and eighty-four 
members from various sections of the United States 
whose ability in this subject is W'ell recognized; be- 
cause the abstracted literature of gastroenterology 
from domestic and foreign sources is and mil continue 
to be an important feature of this Journal, and, above 
all; because we are assured that this Journal wall con- 
tinue to be published, editorially and otherwise, in ac- 
cordance with the high standard of medical ethics as 
prescribed and, practiced by the American Medical 
: Association and by the better American societies of 
medicine, we . are proud to acknowledge it as the 
."Official Journal” of the American Gasti'o-Enterologi- 
cal Association. . . , - 

■ Other domestic and international journals of gastro- 
.enterology have heretofore sporadically appeared for 
brief periods and "died aboi-ning”, but we predict 


that this Journal will have a brilliant future so long as 
it continues to maintain its high standard of editorial 
supervision of accepted manuscripts and other sub- 
ject matter and thus will serve to fill a much needed 
void. 

If this is accomplished, it mil certainly enhance the 
value of American medical litei*ature. Whenever it 
ceases to do so, the American Gastro-Enterological 
Association will withdraw its support and seek else- 
Avhere. B. B. Vincent Lyon, Philadelphia, 

President of the American Gastro- 
Enterological Association. 


THE JOURNAL, ITS READERS AND THE AMER- 
ICAN GASTRO-ENTEROLOGICAL 
ASSOCIATION 

With this, issue The American Journal of Digestive 
Diseases and Nutrition becomes the "Official Publica- 
tion of The American Gastro-Enterological Associa- 
tion”. 

The assumption of such affiliation was not made 
without mature deliberation on the parts of both the 
Association and the owners and Editorial management 
of The Joux'iial. Apart from the consideration of many 
minor advantages which might accrue to the Associa- 
tion or to this Journal from joining forces, in the end, 
the factor in the affiliation which carried the greatest 
weight with the Journal’s, management was, “Would 
the union result in this Journal’s becoming of greater 
practical worth and usefulness to the general reader — 
the practitioner who is busily engaged in practicing 
inlernal medicine, and who, perhaps, on account of 
natural ability or a liking for solving problems in, or 
managing patients with, digestive or nutritional dis- 
orders, has accumulated a considerable following in 
the specialty?” 

The balancing of “pros” and "cons” in the situation 
finally convinced The Journal’s management that the 
reader who is not a member of The American Gastro- 
Enterological Association nor concerned with its poli- 
cies would secure quite as much benefit — probably 
more than — ^from our affiliation with that organization 
as Avould its Fellows and Associate Fellows. 

The American Gastro-Enterological Association was 
founded nearly thirty-eight years ago as a society of 
specialists in the investigation, diagnosis and manage- 
ment of ailments affecting the digestive tract. Its 
membership is limited to one hundred “Active” Fel- 
loAvs and twenty-five “Associate” Fellows. In addition, 
there is a small group composed of “Research” Fellows 
and another of “Emeritus” Fellows — ^the latter made 
up of men who have passed the age limit set for Active 
Fellowship. All members are elected to Fellowship on 
the basis of ethical practice, community and institu- 
tional standing and affiliations and of work done, in- 
vestigative or clinical, -in the elucidation or treatment 
of alimentary tract disorders. During its more than 
thirty-seven years of existence. The American Gastro- 
Enterological Association not only has included in its 
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Roster this country’s and Canada's , leading research 
scholars and clinicians — surgical as well as medical 
~but has maintained a solid position as the outstand- 
ing oi'ganization in its field on the Western Hemi- 
sphere. The Association’s Annual ]\Ieetings— -they 
have been held uninterruptedly since its foundation — 
have become a distinguished forum for the presenta- 
tion of authoritative woi'k in investigation and prac- 
tice. These annual sessions have atteacted an increas- 
ingly large attendance of practitioners and expei'imen- 
talists who are membei*s of other organizations but 
who do not care to miss the contributions brought to 
The annual se.ssions or the stimulation which comes 
from the presentetion of new work or the free dis- 
cussion of that work by those best capable of discuss- 
ing it. 

The Association regularly lias issued the Proceed- 
ings of its Annual Sessions in the form of “Ti'ansac- 
tions”. These bound Volumes now form the ai'chives 
of. practically all progress made in gastroenterolpgj' 
during the 'past thirtj^-seveh years. Their indices' 
carry the names and the studies of nearly all our most 
esteemed investigators and clinicians. To one suffi- 
ciently fortunate to possess a complete set of the 
“Transactions” there is a mine of rich and practical 
literature available. Perusing these Volumes often 
demonstrates that not a few modern ‘Tesearches” — 
purely scientific or clinical — amply, were covered by 
men who, long since, have passed on. Complete sets 
of the “Transactions” are “out of print” but occasion- 
ally,' by communicating with the Association’s Re- 
corder, Dr. Sara Jordan, Boston, one may pick up the 
bound “Ti'ansactions” for at least the past ten yeai*s. 
Even so limited a number of Volumes forms a real ad- 
dition to the library' of anyone whose- major interests 
lie in gastroenterology and nutrition. 

Not only will The American Journal of Digestive 
Diseases and Nutrition publish the papers and the dis- 
cussions of the annual meetings of Tlie American 
Gastro-Enterological Association but arrangements 
have been completed whereby, under the auspices of 
the Journal, the Annual "Transactions” will be issued, 
attractively and substantially bound in cloth. Such 
volumes will be available to the general reader at a 
low price. 

In order to facilitate the relationship of this Journal 
with The American Gastro-Enterological Association, 
the President of the Association, Dr. B. B. Vincent 
Lyon, Philadelphia, has appointed the following Gom- 
mitteas : 


Co-orAmalion Covimittee 

Dr. Thomas R. Brown Dr. Howard F. Shattuck 

Dr. Richard H. M. Hardisty Dr. Sidney K. Simon 
Dr. Noble Wiley Jones Dr. B. B. Vincent Lyon 

Di'. Frank H. Lahey (Chairman, Ex-officio). 


Publication Committee , ' . , • 

Dr. Leon Bloch Dr. A. J. Carlson . ' 

Dr. Geo. B. Eusterman Di'. B. B. Vincent Lyon 

Dr. Andrew C. I\y (Chairman, Ex-officio), 

Dr. Abraham H. Aaron 

It will be the functioii of these Committees not alone 
to forward the interests of the Journal's readers by 
the securing of representative manuscripts for its. 
columns but by aiding the Journal in its maintenance 
of the high standard for material printed already set by - 
the Journal’s management. Such co-operation should 
assure present as well as prospective subscribers that 
the funds which are expended in these economically 
strenuous times will not be wasted: no other journal 
in a special field should be able to return to. the sub- 
scriber greater value in investigative effoi't and in 
practical knowdedge. Already,, plans have been made 
which w'ill insure this Journal’s being a necessity to 
practitioners who wdsh to have available the exact 
knowledge which research , alone can supply and the 
practical methods of dia^osis and management which . 
can come only from clinicians who, day by day, are in . 
touch with great groups of patients and whose efforts 
are checked by institutional records. 

It will be of interest to readers to learn that there 
.will be no increase in the annual subscription rate as 
a consequence of the Journal’s affiliation with The. 
American Gastro-Enterological Association ; , indeed; 
•the Journal’s management is looking .forward to the 
day when a greatly increased subscription roll, will 
allow' a reduction in the present subscription fee.; 

Fi'om the standpoints of increased usefulness and a 
w'ider range from which, worth-w'hile contributions to . 
its columns will be possible, the Journal congratulates 
its readers upon its affiliation with The American 
Gastro-Enterological Association. It is with due mod- 
esty that the Journal regards its having been .selected 
by the Association as its “official publication”. The 
Association, too, doubtless feels happy that the affilia- 
tion consummated offers opportunities for the wider; 
spread of its influence in circumstances which are more 
than ordinarily favorable. Certainlj', those represent- 
atives of the Association who carried forward the 
transaction to so successful an outcome deserve the 
plaudits not alone of their fellow-members but of all 
interested in a literature which will better represent 
what really is being accomplished in diseases of, diges- 
tion and nutrition on the Western Hemisphere. Per- 
sonally, the Editor, a former President of the Associa- 
tion and one who, for neai’ly tw'enty years, has been 
vitally and sympathetically interested in its standing 
and achievements, finds a source of much pleasure in 
the consummation of plans, long cherished, w'hereby 
the A.ssociation is to have its “official” publication and 
American medicine, through such publication,^ will 
have available a really representative special litera- 
ture. - F.S. 


SECTION li— After ^^Hours” 


“ASTROLOGICAL PHYSICK” 

By . ^ 

CLEMENT L. MARTIN, M.D.* 


CHICAGO, 

A short time ago an interesting book, Astrological 
I^hysick, came into m 3 ' hands. It is a small thick volume 
of about 800 pages ndth spotted and worn covers but 
with all its pages intact And generally in an excellent 
state of preservation. It was published in 1671, little 
more than two hundred 3 'ears after Gutenberg started 
to use his press at Strassburg and was written by Dr. 
William Salmon and dedicated to Dr. Peter Salmon of 
the Honourable Societ 3 ' .of the College of Physicians of 
London. It is replete, with quaint expressions. The 
work gives an interesting insight into medical practice, 
or at least one type of it, 263 years ago.' The spelling 
is variable and punctuation is indifferent. Much em- 
phasis is given to the astrological aspect of medicine 
and there is appended to the book, tables of Declination 
. and .Kight Ascension and a set of logarithms so the 
.doctor of the day could be assured in prescribing ,his 
medication under the' proper auspices. One had to 
be something of a mathematician in order to prescribe 
in that das'. 

CLASSIFICATION OF MEDICINE 

It is interesting to note the classification of the vari- 
ous agents used. Among others are the following: 

“Emollient Mcdieavients are such as soften and re- 
duce a hardness to an equal temperature’’: or thus, an 
“Emollient is that which b 3 ' heat and moisture warms 
what is congealed and moistens its diyness.” 

“Rclaxers are such as loosen any member distended 
, through cold, dryness or repletion of wind, humours, or 
other matter, and they are a little hot and very moist.” 

“Revrifying Medicines are sucJi as being of thin and 
subtle parts make tough and thick humours thin and 
fare and so fit them for expulsion being only so hot as 
neither to draw matter together nor yet to discuss it 
being gathered.” 

:■ “Attenuating Medicines are such as by a gentle cut- 
ting quality loosen the bowels and open up obstruction 
there.” 

“Attractives are such as by their heat and thinness 
draw, humours and matter to any pax't of the body de- 
sired.” 

“Rejiercmsives, Rcptilsives, or Repellers,^ are such as 
' by a cold quality, , being astringent, also drive back the 
, matter or humour to some other place.” 

“Discussives are such as generally disperse the mat- 
ter and, so dissolve it insepai-abL'.” 

“Anodynes are such as by a gentle warming or tem- 
perate quality ease and take away , pain without hav- 
ing regai-d to cause or an 3 'thing else.” 

“Narcoticks are sneh as by theh- exceedingly cold 

•CUniral Prrife.sfjor of Proctolojcf, I/jyoln UniverBity, School of . Medicine. 

ChlcoBO; Chief of the .Proctologic Clinic, Mercy Hospital, Chicago. 
Snbmlttcil Jnly 30, 1934. ... 
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quality ease pain by .stupefaction or dulling the 
senses.” 

“Suypnratives are such as by a natural heat bring 
blood, raw superfluous and undigested humors (sic, 
sometimes spelled with the ii, sometimes without) to 
matter and idpeness.” 

“Incarnatives are such things as breed flesh, chang- 
ing the blood thereinto.” 

“Pectorals are such medicines .as are appropriated 
to the breast and lungs.” 

“Cordials are such medicines as are appropriated 
to the heart and these cheer, comfort and revive the 
spirits.” 

“Ptarmica. are medicines which piu'ge the brain by 
sneezing. These by their attractive qualities draw the 
Flem into the nostrils, which hangs about the pellicles 
of the brain and by their acrimony provoke the ex- 
pulsive faculty and cast it out ivith such excrement as 
sticks in the brain itself.” 

In Chapter 58, On Diseases of the Lower Ve^itricle 
or Belly the author describes “colicus dolor; the cholick 
if it be gentle and the belly soluble, it is easily cured ; 
but if great, fixed and the bells' bound, with watching, 
vomiting, hiccough, cold sweats and coldness of the ex- 
tream parts, it is deadly; if it come of Cholerick Hu- 
mours it sometimes degenerates into the Palsie, Falling 
Sickness, or Gout.” 

Among other diseases noted are : 

“Melancholia Hypochondriaca with continued pain 
and giddiness of the head gives fears of the Epilepsie, 
Apoplexie, or Blindness ; if accompanied by a moderate 
flux of the belly, vomiting or the haemoiThoids, it is 
good ; this disease is generally long and seldom cured.” 
Many gastro-enterologists will confirm this last state- 
ment. 

The prevailing notions in regard to cancer may be 
inferred, in part at least, from the_ following: “Schir- 
ms, if it comes once to have no feeling, it is incurable ; 
in all other cases it is veiy difficult. If it suppurates 
it degenerates into a cancer ; but in the beginning while 
it is little there may be hopes of resolution.” 

“Cancer if it happen in the stomach, paps, head, 
shoulder, neck, or under the arms, it is generall 3 ' incur- 
able because these parts are dangerous to be cut, for 
the great flux of blood which may ensue. _ If it happen 
in the nose it is called noli me tangere; if in the legs 
or thighs. Lupus a wolf, but in other parts it is called 
cancer.” 

“Lunibrici, worms in the beginning of the disease 
(are) to be avoided as most deadly whether they be 
alive or dead for it is by great putrefaction that they 
are sent, out.”. 
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“Icterus, the Jaundice, happening in a feaver before 
the crisis, is dangerous, and contrariwise if on a criti- 
cal day: if it comes upon an inflammation of the liver 
it ends in an imposthume (abscess) ; if upon a Schirrus 
it ends in a dropsie; upon obstruction of the gall it is 
curable.” 

“Rhcumaiismiis, distillation of rheum to the joynts 
or running gout; in old age or in asthma is incurable." 

“Arllirifis, the gout, if it be knotted in the joynts 
or in extream age is said to be incurable.” 

“Cholera, if its original be from evil food when the 
sharp matter is cast forth it will end; if very violent 
with convulsions, swoundings, or coldness of the ex- 
tream parts, death is at hand.” 

The psjxhiatrists and brain surgeons might be in- 
tei’ested in this : “if the brain be affected ; before you 
strengthen it purge it and when you purge it let it be 
done with cephalics; and before you purge it let the 
whole body be cleansed lest it soon be filled with 
vapours again. 

DRUGS 

Four hundred and three different agents ai'e listed. 
The virtues claimed for some of them ai*e remarkable. 
With so many drugs for the common diseases the 
physician had a wide choice. Apparently the old prin- 
ciple that many remedies for a disease meant that none 
was of certain value held true. The few drugs de- 
scribed below will convey an idea of this section of the 
book. 

“Hepatica, liverwort, it opens the liver, spleen and 
gall, ciu’es tertians, jaundies, I’ickets.” 

"Herniaria, millegrame, rupture-wort, it cures rup- 
tures, the jaundies, fluxes and gonorrhea.” 

“Lactuca, lettice, it stops fluxes, gonorrheoas, helps 
.spitting blood, cures ruptures” (thus perhaps the pei- 
sistence of the belief in its sedative effect; “lactu- 
carium U.S.P., an extract of lettuce juice has been used 
considerably as a narcotic but no basis for this em- 
ployment has ever been discovered in scientific experi- 
ments. Tyrode 1908.) 

“Lavendttla, lavender, it cures the palsie, convul- 
sions, falling-.sickness, swounding, cholick, dysentaria, 
stranguria, kills worms, expels melancholly, comforts 
and strengthens the heart, nerves, liver and spleen.” 

“Psyllium, fleawort, applied with vinegar, it helps 
swellings in the joynts, it purges choller, and is good 
for dysentarias and corrosion of the guts.” 

Tithmalum (plant of the euphorbia species) is high- 
ly recommended as a cathartic thus: "the seed or 
leaves purge choller, flegm and water violently; give 
six or twelve seeds or four or five leaves at a time. 
Outwardly it blisters and takes off hair.” 

The advocated treatment of hemorrhoids follows: 
"To stop the flux of them the Essence of Mars (a prep- 
aration of ii’on) is good given inwmrdly and also the 
conserve of roses with fine bole. Crocus Metallonim, 
(a powder of yellow oxide of iron) applied to the piles 
abates pain and consumes the swelling. Excellent is 
the ashes of cork with capon’s grease, oyntment of toad 
flax or pile-woi*t, as also a girdle of green leaves of 
black hellebore bruised and tyed about the naked body 
applying to them opium dissolved and mixed with the 
yolk of an egg or saccarum .saturni (a "salt” of red 
lead) with butter. If they swell much bleed with 
leeches, then anoynt with an oyntment made of white 
;cucumber.” 

The Dccoctum Traumaiiciint was highly recom- 
mended for all sorts of sore.s and wounds. ‘The pre- 
.scriplion is:' ■ . , 


"Rx- Prunella Mii (2 handfuls) 

Angelica, Sanicle, Betony, 

Rosemary, Sage, Red Beets, 

Scordium, Agrimony, S o a p - 
woi-t. Plantain, Comfry, Hy- 
pericon, Cinquefoil, Mint, 

Oats, Oak, Daisie Leaves, a Mi (1 handful) . 
Guaiac, Anniseeds, a Ale or oz Iss 

Wort 15 qts.” 

“Rasp the wood and roots and bruise the herbs and 
boil all together to the wasting of about two quarts 
and when almost cold put yest to it in a roundlet and 
after four days drink constantly of it. 

"It takes away all manner of pain and soreness of 
wounds and drives out and casts out all manner of filth,' 
splinters and pieces of bones and then heals in a few 
days. It cures all fistulas, inward and outward sores, 
stancheth inward bleeding and cures the king’s evil to- 
admiration.” 

Among the unusual and curious medicaments are: 
“Oleum Bufonum Hartmani, or Oyl of Toads of 
Hartman, R. (Take) 3 or 4 living toads, boyl them a 
whole hour in oyl olive ii lb. and keep it for use. This 
oyl is a wonderful virtue against pimples, morphew,' 
freckles, sunburning, wheals and redness of the skin 
or face : anoynt the skin or face once a day for certain 
days, after a little time the wheals will fall off and the 
morphew or redness disappear.” 

“Oleum Catellorum or oil of whelps R., oyl olive or 
oyl of lillies lb. iv, in which boyle two whelps, riewdy 
whelped, earthwonns cleansed or washed in spirit of 
wine lb. i, boyl all until the flesh of the whelps parts 
from the bones and then strain all hard and put to the 
oyl, Venice turpentine, oz. iv, spirit of wine oz.’ i mingle’ 
them, S.A. It is a w'onderful force to assuage pain, to 
help old bruises and aches and bring gunshot wounds' 
to suppuration and to cause the eschar to fall off.” 

“XJnrjtientum Sympaiheticum or sympathetic oynt- 
ment R., boar’s grease, brains of a boar, powder of 
washed earthworms, red senders, mummy, bloodstone, 
a., oz. i, moss of a dead man’s skull not buried, dr. iy 
make an ojmtment, S.A. All wounds are cured by this 
oyntment (provided the nerves and the arteries be not 
hurt) thus : anoynt the weapon that made the wound, 
daily once, if there be need and the wound great other- 
wise if will be sufficient to anoynt it every other day. 
Where note, (1) that the weapon must be kept in clean, 
linen and in a temperate heat lest the pgtient be hurt; 
for if the dust fall or the wind blow upon it or it be 
cold the sick will be much tormented ; (2) that if it be 
a stab .the weapon be anoynted towards the point de- 
scending; (3) if you want the w'eapon, take blood from 
the wmund upon a stick and use as if it were.the 
weapon ; thus the toothache is cured by pricking the 
gums or anoynting the instrument.” 

And so men practiced and prescribed when Louis 
XIV was in his glory in France, when Charles _ II 
reigned in England, and so they lived and so they died 
wffiile Milton dreamed his dreams and put them into 
imperishable verse. 

Astrological Physick came into my hands through 
the kindness of Dr. Wm, E. Morgan, now 76 years . old, 
in practice more than half a centuiy, one of C. H. 
Mayo’s teachers at the Chicago Medical_ School in the 
eighties and on the staff of Mercy Hospital with John 
B. Murphy. His o%vn medical career has seen changes 
in the practice of medicine comparable with the differ- 
ence betw'een the practice of today and that described 
in Astrological Physick. A grateful patient, D. Fadalia 
Sadaliski, a Poli.sh Count, presented the book to Dr. 
Morgan. - 


(From iimc to time the Joimtal will publish in somo foi-m the more i'ntcrcstinp eases which come to its attention via coimc- . 
■ ' spotidcncc. Answers to (ptrsfioTJs ratsed will be furnished by Council members, although it is not imperative that either 
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M3, A woman, mt. 49, com- 
plains of constant burning- in the 
right- side of the mouth, espe- 
ciallj' -the lower jaw and tongue, 
and nottiing prescribed so far has 
done any good.— B. P, 

A. The details of the case as 
set forth in your letter show that 
,tihe burning sensation came on IS 
months ago, following extraction 
hf teeth in the - lower jaw, also 
, ;that she has “hot - flashes” and 
other s^Tnptoms pointing . to the 
vaso-motor instabilitj- of the men- 
opause., Gastric analysis indicates 
.a, normal acid secretion, and for 
’ this reason, as well as because the 
'niouth is not symmetrically af- 
fected, one does not think of the 
glossitis, of pernicious anemia. 
Apparently she has no marginal 
redness of the tongue; and one 
cannot make out any mucous 
membrane lesions of any kind; 
and the X-ray films of the edentu- 
lous jaws, as well as of the an- 
trums appear quite normal. Prob- 
Vably you are dealing with a mild 
ti-igemina) .irritation, resembling 
tic, although actual pain is not 
■ present. This results from the 
trauma of dental extraction in 
one whose reaction tjqie is decid- 
edly hypersensitive and almost 
pathological. General measures, 
such as rest, freedom from re- 
sponsibility, physiotherapy, - well 
balanced diet, and careful psj^cho- 
therapy in the attempt to divert 
attention from the abnormal sen- 
sation, will probably do more 
good than local measures, al- 
though many of these “atypical 
facial neuralgias” are the bug- 
bear of the.neurologists. 

Q. A man, set. 52, presented a 
tense, painful swelling of the 
lower portion of the right parotid 
gland, becoming gradually more 
painful over a period of two 
weeks. What to do? 

A. Your examination was lim- 
ited apparently to the region af- 
fected, but you have given all the 
information required for a pre- 
, sumptive diagnosis of parotitis. 
A complete set of dental films re-, 
vealed no evidence of apical in- 
fectio.ri, .and clinically the teeth 
which, remained -vyere in fair con- 
dition. -An X-ray of the mandi- 
.,ble showed normal bone. .Films 
of the floor of the mouth and. a 
. picture , taken through the right 


antrum, with the film held against 
the roof of the mouth, showed 
no evidence of calculi in the sali- 
vary ducts. It is suggestive that 
the leucocyte count has been 
around 18,000 per c. mm. during 
the last few days, with 88 to 90 
per cent polymorphonuclears and 
1 to 2 per cent of basophiles. He 
is afebrile, which so often is the 


case in parotitis. Wlien occurring 
in association with abdominal op- 
erations, parotitis carries a high 
mortality. Probably early incision 
in this case would be advisable. 
A guarded prognosis should be 
given. . 

Q. A woman, £et. 47, has com- 
plained for two years of weight 
loss progressively from 199 to 100 
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\ at the present time, although no 
definite diagnosis has seemed pos- 
sible. Management? 

A, Your data are extremely 
exhaustive, and sufficient to rule 
out much chance of an organic 
. background such as syphilis (al- 
though a spinal tap might be 
done), diabetes, hypeithyroidism 
or cancer. The vomiting would 
be more alarming if it were not 
for the fact that this woman has 
, always been a vomiter. She prob- 
ably did overwork (as a house- 
maid) for the pa.st few years. 
Again, the stress seems to fall 
chiefly upon her extreme ano- 
rexia, which was periodically, but 
only temporarily, overcome by 
. tube feeding. The w'eight loss 
appears to parallel the meager 
. , caloric intake. From the expres- 
sion of her face in the photo- 
, graph, one would suspect a good 
. deal of mental degeneracy. Ano- 
rexia, nervosa, certainly always 
but a' symptom, seems here re- 
lated to the mental condition. 

, The bad effects of anorexia ner- 
vosa often lend it the aspects of- 
unreal disease and one extremely 
difficult .to treat successfully. 
Some of these patients fall prey 
eventually, in their weakened 
state, to some fatal acute illness 
such as pneumonia, while others 
to some chronic disease such as 
■ urinary infection, against which 
they seem to have verj' little re- 
sistance. Frankly most cases 
prove obdurate to any kind of 
treatment. Occasionally, a change 
of scene works marvels. Some of 
these unfortunate degenerates 
suddenly take a “new interest” 
and eat and recover for no recog- 
nizable reason. One patient, the 
victim of protracted anorexia, 
overheard relatives planning how 
her property was to be divided 
after her death, and her dramatic 
recovery was definitely related to 
a sudden desire to live and “show 
them.” 

Q. Do you consider that pyoi'- 
rhea alveolaris and apical dental 
infection constitute focal infec- 
tion of importance in dealing with 
digestive diseases? — B. E. McL. 

A. Yes. Quite apart from all 
arguments regarding the “elec- 
tive affinity” of micro-organisms 
for various tissues (which has 
reasonable suppoi-ters and per- 
haps equally reasonable oppo- 
- ncnts), the fact remains that 
most patients improved from a 
V ucneral alandpoinl following sane 
treatment of pyorrhea or the sane 
irradic.ntioj) ' of, apical infection. 


The improvement in general 
tonus is often enough to help 
them overcome digestive sjunp- 
toms, especially where these are 
of a functional nature. In the 
case of organic diseases, such as 
chronic biliarj’^ infection or peptic 
ulcer, such good results occur but 
rather as the exception, Irradi- 
cation of mouth infection is nev- 
ertheless advisable, provided care 
and judgment are used in the sur- 
gical procedux*es. I do not know 
of any definite proof that dental 
infection causes peptic ulcer or 
cholecystitis, but the partial caus- 
ative role seems obviously pos- 
sible and even likely. Great harm 
may result from massive dental 
extraction of infected teeth — pul- 
monarj' abscess, septicemia, and 
also the ill effects on nutrition in 
persons unable to adjust to arti- 
ficial dentures. I thoroughly be- 
lieve that you are alwa5's justified 
in accurately diagnosing the 
mouth conditions in gastrointesti- 
nal cases, but fortunately the day 
is almost past when the physician 
advises indiscriminate dental ex- 
traction. 

Q. "WTiat is the best treatment 
for mucous colitis? — G. A. S. 

A. This is a perfectly legiti- 
mate question, but the answer 
must be made with endless 
provisos and individualizations. 
Buckstein’s recent book on the 
treatment of functional disorders 
of the large intestine could be 
consulted Avith benefit. The 
smooth diet is nearly always, as 
you suggest, a prime desidera- 
tum, and yet, occasionally, mal- 
nourished individuals actually do 
better in the long run, to eat 
“what they want.” Sedatives are 
of value if not pushed to the point 
of causing or increasing mental 
depression. Belladonna is wide^^ 
used, but many internists have 
discarded it because of its fre- 
quent idiosyncratic effects. Sori- 
cin, and other similar products, 
are gaining in favor, although 
perhaps the modus o-perandi is 
not very clear. The extreme in- 
.stances of mucous colitis are cases 
to overtax the efforts of the best 
physicians. Many cases are truly 
incurable. In some Ave suspect 
the emotional or mental life as 
being responsible indirectly for 
the symptoms. One caution is to 
be emphasized — the mo.st com- 
plete and paimstaking examina- 
tions are necessary, for you will 
find ca.ses of amebiasis who for 
years. >aA-e paraded as mucous 
colitis. No case .should be so 


labeled until every possible effort 
has been made to place them in 
some other categoiy. 

THE VITAMINS 

Vitamin A Avas first called “fat 
soluble A” by McCollum, and Avas 
shoAvn to be essential to the con- . 
tinned groAvth of animals, since 
animals only fed pure food sub- 
stances soon ceased to groA\’, but 
quickly resumed groAvth AA'hen fed , 
additionally those substances. 
Avhich contained vitamin A, par- 
ticularly butter fat, egg-yolk fat, 
kidney fat and cod-lwer oil. In 
1913, Osborne and Mendel ob- 
served a severe inflammation of 
the eyes in a number of animals 
a-fter seA^eral Aveeks’ deprivation 
of vitamin A, a condition quickly 
cured by the administration of 
foods containing the vitamin. 
This condition is due to a lack of 
tear secretion. Xerophthalmia in 
the human subject has been fre- 
quently encountered, notably dur- 
ing the World War in Koumania, 
and AA'as cured by cod-liver oil, 
Avhich is rich in A. Night blind- 
ness in India is cured by feeding 
liver. A mass of CAudence has 
been collected to shoAV that vita- 
min A is effective in assisting the 
body in its fight against infection. 

. The* treatment of pneumonia and 
post-puerperal infections by this 
vitamin has given encouraging 
results by reducing mortality. 
Vitamin A, if taken in large quan- 
tities, is stored in the liver and 
hence an animal or human indi- 
vidual may Avithstand deprivation 
for several weeks. Successful 
child-bearing requires a suffi- 
ciency of vitamin A in the food. 
A color test for the detection of 
Autamin A is used. The substance 
is standardized by the method of 
Sherman, using rats Avhich haA^e 
been depriA^ed of A to the point 
of gi’OAvth cessation: the amount 
of the vitamin Avhich, Avhen added 
to the deficient diet, permits a 
gi-oAvth of thi*ee grams a Aveek is 
the “vitamin unit.” The richest 
source of vitamin A are the fish 
liver oil.s, e.specially cod or hali- 
but, but the leafy parts of plants 
are good sources also. The natu- 
ral foodstuff richest in Autamin A 
is the green vegetable escarole, 
belonging to the endive family. 
Excellent sources ai’e also butter, 
cream, spinach, carrots, dried 
Avhole milk, and cheeses made 
from AA'hole milk.. Good sources 
are prune.s, peas, ravv and canned 
tomatoes, evaporated and con- 
densed milk.s, bananas, broccoli, 
yellow . com, . Brussels sprouts. 


cantaloupes, dried green, peas, 
sweet potatoes, dates, artichokes, 
and whole cow’s inilk. Leaf let- 
tuce is a good source, but head 
lettuce is only .a fair source. - Vita- 
min A is heat-resistant, except in 
the .presence of a current of air,- 
Syheri rapid destruction takes 
place. Canning usuallj^ does not 
impair the A content of food sub- 
stances. Carotene (or carotin), 
the yellow . plant pigment of car- 
rots, is really provitamin A, and 
has the simple chemical formula, 
C-iojj5c. 'j'jjjg provitamin, .when 
eaten, is, taken to the liver, where 
it is changed to vitamin A by the 
addition of oxygen. The com- 
mercial concentrates are derived 
from carrots, one being' known 
as carotene. It is now known 
that the continued, use of mineral 
.oil. causes a complete loss to the 
body of vitamin A, because caro- 
tene is.also a hydrocarbon and the 
oil takes it with it via the , feces. 
.' Vitamin B (Bl) was first called 
"water soluble B” by McCollum, 
because it is soluble in dilute alco- 
hol in water. It is, of course, the 
lack of this vitamin which causes 
beri-bei'i in man, and poljmeuritis 
in pigeons, 'both of which are sus- 
ceptible to cure by the admin- 
istration of Bl in sufficient 
amounts. Like A, Bl promotes 
grondh, and it is also important 
as being the appetite-promoting 
vitamin. Appetite is lost in Bl 
deprivation, because the stomach 
muscles become atonic and hun- 
ger contractions are no longer 
possible. Vitamin B permits the 
body to subsist normally on a 
greatly reduced general ration, by 
increasing absorption. Animals 
deprived of vitamin B show a 
great reduction in the amount of 
stored glycogen in the liver. 

By 1926 it became apparent 
that the “vitamin B complex” was 
really a dual force, because, al- 
though prolonged heating de- 
destroyed the antineuritic factor, 
it did not damage the growth- 
promoting factor. Human pel- 
lagra, the black-tongue of dogs 
were benefited, markedly by the 
administintion of cooked j'east, 
from which, of course, all anti- 
neuritic influence was removed. 
A pellagra-like condition wastlien 
produced in rats by feeding vita- 
min B only, and cured. By giving 
them cooked yeast. This, qualitj’^ 
of wtamih B becomes clear if we 
remember that it contains (1) 
^dtamin Bl, the anti-heuritic and . 
growth-promoting factor, and (2) 
vitamin B2, the pellagra-prevent- 
ing factor. ” This latter is often’ 


Correspondence 

referred to as \dtamin G. Cow’s 
milk, wdiile containing appre- 
ciable amounts of vitamin B2, is 
deficient in . vitamin Bl for 
gro\vth as w'ell as for lactation. 
Brewers yeast and wheat germ 
are the tw’o most prolific sources 
of vitamin B. Rice polishings and 
some types of bakers yeast are 
excellent sources. Good sources 
are spinach, can-ots, tomatoes, 
and lettuce. The -whole grain 
cereals are also potent in vitamin 
B, but not dependable because of 
their being consumed in bread in 
the degerminated form. Oranges, 
prunes, cantaloupes, nuts, liver 
and kidney are good sources also. 
While ordinary cooking tempera- 
tures have little effect on vitamin 
B, it is very unstable at higher 
temperatures, especially in an 
alkaline medium. The canning 
of tomatoes, pineapples, peaches 
and carrots does not impair their 
B content, and the evaporation 
and drying of milk loses only 20 
percent of Bl and none of B2. 
Probably the average American 
dietary is quite deficient in vita- 
min B, w'hich finds expression in 
anorexia, digestive disturbance 
and certain types of malnutrition. 
The real reason for this is the 
milling of w’heat w'hereby all the 
Bl, B2, A, E, as w-ell as most of 
the minerals, go to the cattle. 
Fortunately some firms are now 
including sufficient Avheat germ 
in all their flours to obviate this 
defect, px’esent since 1879. While 
we do not see in our American 
practices true infantile beri-beri 
such as is common in the tropics, 
many of the dyspepsias of babes 
and children are unquestionably 
due to the low ebb of vitamin B 
in the average diet. Sure suc- 
ceeded in producing a very potent 
B preparation from rice polish- 
ings. Most of the commercial 
concentrates are made from 
wheat embryo. It is still ques- 
tionable if vitamin B has ever as 
3 'et been isolated in an absolute^' 
pure form, although some crys- 
talline concentrates have been ob- 
tained. 

Vitamin C prevents and cures 
scurvy, a disease caused by the 
lack of fresh fruits or vegetables. 
All practitionex’s are familiar 
with acute infantile scur\v, wdiich 
responds so dramaticallj'^ to the 
juices of citrus fruits. Only the 
guinea pig can be used to de- 
tex'raine the distx'ibixtion of vita- 
min C, as it is the only cheap ani- 
mal that develops anything close- 
ly I’esembling human scurvy. 
Spinach and peppei's ax'e the most 
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potent anti-scorbutics : then come 
raw cabbage, tomatoes, citrus 
fruits, pax'sley, raw' peas. The 
citrus fruits ain so potent and de- 
pendable that orange juice has 
become a universal routine in in- 
fant feeding. Strained juice of 
canned tomatoes is a good alter- 
native. The potato is only a fair 
source of G, but it is so popular 
a food that it has a definite anti- 
scorbutic influence, and scurvy 
ahvays appears following failure 
of a potato crop. Vitamin C is 
the most unstable of all in cook- 
ing, even in home cooking. The 
presence of copper, and an alka- 
line medium hasten the destruc- 
tion. Dental caries may be an ex- 
pression of scurvy ; raw' seal meat 
contains G, as Stefanssoxx cured 
scurvy w'ith it. Strangely enough, 
vitamin G is a very simple sub- 
stance, namely, hexuronic acid, 
but there are 16 diffei'ent kinds 
of hexuronic acids, and the exact 
identification of the formula 
G (6)11(8)0(6) has not been 
made. 

Vitamin D is the dietaiy factor 
W'hich prevents and cures rickets, 
a disease of the bones. Although 
cod-liver oil has been in use for 
tw'o centuries and longex*, its em- 
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plojTnent as a cure for rickets is 
of recent date. As late as 1918, a 
prominent pharmacolofpst wrote 
tliat “it (cod-liver oil) taken re- 
peatedly, increases the weight 
and strength . . . the same good 
effects are obtained in healthy 
persons by the use of good foods 
and fats.” In 1922, McCollum 
showed that 1 percent cod-liver 
oil was superior to 20 percent 
butter fat in curing rickets caused 
by low calcium diet. This was 
shown later to be due to the pres- 
ence of a distinct antirachitic vi- 
tamin in cod-liver oil which was 
not vitamin A. The best source 
of vitamin D is haliver oil, which 
is 25 times as potent as medicinal 
cod-liver oil and has the added 
advantage of being 100 to 125 
times as potent in vitamin A. 
Egg yolk is an excellent source of 
D. Oysters are very rich in the 
antirachitic vitamin. These two 
foods are the only ones -which are 
rich sources of D ; hence we see 
that our natural diet is extremely 
lo\y in this substance. Fortu- 
nately, however, sunshine is a 
substitute. Ordinary cooking has 
no effect on vitamin D. The ir- 
radiation by the mercury quartz 
vapor lamp, of certain foodstuffs, 


such as olive oil, gives them defi- 
nite antirachitic properties, and 
this applies also to spinach, cai*- 
rots, wheat flour, butter, milk, 
and bi'eakfast foods. Ergosterol, 
■when irradiated sufficiently, may 
become 1,000,000 times as potent 
in D as the average cod-liver oil. 
Ergosterol was then thought to 
be “provitamin D,” and, although 
D has been isolated as a crystal, 
the real isolation of pure D re- 
mains still to be accomplished. 
Animals can be killed by over- 
dosage with viosterol. The Latter 
is not a substitute for cod-liver 
oil, as it contains no A. The con- 
venience of haliver oil becomes 
apparent, as it supersedes cod- 
liver oil in both factors. A hen 
will lay regularly if given D as 
cod-liver oil or as sunlight or as 
mercury quartz vapor lamp, but 
viosterol has no such effect. Fish 
probably have the pow’er to S 3 m- 
thesize vitamin D. When sun- 
light or mei’cuiy quartz lamp 
light penetrates the skin, it acti- 
vates the ergosterol of the sub- 
cutaneous tissues and produces 
viosterol there. Vitamin D in the 
body acts as a regulator of the 
calcium-phosphorus metabolism. 
D cures not only rickets but osteo- 


malacia, and infantile tetany. No 
reports have been seen' of. its 
effect on the adult tetany, either 
strumipriva or the gastrointesti- 
nal ^yie. • , : 

Vitamin E is the food factor 
whose absence causes sterility hi 
both male and female, and the 
administration of which to anir 
mals so deficient cures the steril- 
it}’- in the case of females, but not 
of males. VTieat germ oil is the 
best source, although it occurs 
also in cottonseed oil, corn oil and 
palm oil. Peach kernel, soybean, 
peanut and olive oils are potent 
for curing sterility, but are non-, 
potent for lactation. Egg yolk is 
a very, rich source of E. Among 
vegetables the best sources are 
lettuce, spinach, alfalfa, and wa- 
ter-cress. Skeletal muscle and 
fat contain much more than liver.- 
Vitamin E is not destroyed . by 
cooking, unless when mixed -^vith 
fats that become rancid. , It is not 
yet definitely proved that human 
sterility due to lack of E occui'S, 
but some reports of good results 
in cases of habitual abortion, are 
suggestive. (Abstracted from 
The Vitamins in Health and Dis- 
ease, by Barnett Sure, William.s 
and Wilkins, Baltimore.) 
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M any contributions to the etiologj' of peptic ulcer 
indicate that biliaiy and pancreatic secretions 
play a role in this disease. As the result of Boldy- 
reff’s (1) contention that regurgitation of these alka- 
line secretions serves to neutralize the acid gastric 
juice, numerous workers have attempted to prove that 
a failure of normal ingurgitation is responsible for 
the development of peptic ulcer. A few writers, how- 
ever, believe that the formation of an ulcer may depend 
upon the deficiency of some substance either in one 
or both of these secretions. Berg and Jobling (2) 
among othei's, have expressed the opinion that the 
mechanism by which the exclusion of bile predispo.ses 
. the mucosa to ulceration probably depends on the loss 
of some constituent in the bile which is essential for 
the maintenance of an intact surface epithelium of the 
stomach and duodenum. These observers thought that 
this substance might be mucus. It seemed possible 
that a deficiency of some substance might be a better 
explanation of the clinical picture of ulcer than the 
theory which is based upon the concept of a failure 
of acid neutralization. 

As no studies of the liver have been recorded in pa- 
tients with peptic ulcer, a histologic investigation of 
this organ in one hundred post mortem cases of ulcer 
seemed to be sufficiently valuable to place upon record. 

LITER-ATURE 

A brief review of the literature shows that in many 
instances a disturbance of the liver or its secretions 
is followed by the development of a peptic ulcer. The 
more successful surgical means used to produce ulcers 
experimentiilly have been concerned either with the 
sidetracldng or the shutting-off of the bile or the pan- 
creatic juice, or. both, from the duodenum. The his- 
torical development and tj'pes of opei’ation have been 
presented most admirably by Alvarez (3). 

. One of the earlie.st experimental procedures was 
that of Bickel (4), who in 1909 removed the duodenum 
in. two dog.s, closed the pylorus and did a gastro- 
enterostomy, bringing the biliary and pancreatic ducts 
, out to the .skin. One of the dogs died from a perfor- 
ated ulcer. Moutier’s e.xperiments (5) in 1910, Lang- 
enskiold's (6) and-Kehrer’s (7) in 1914 similaidy 
resulted in ulcerous lesions, but the most successful 
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chronic ulcers were px-oduced by Mann and William- 
son (8) in 1923 and Morton (9) in 1927 by diverting 
the biliary and pancreatic secretions into the lower 
bowel. This “surgical drainage of the duodenum” 
resulted in the formation of ulcers in from fifty to 
one hundred per cent of the animals. Kapsinow (10) 
in 1926 drained the contents of the gall bladder into 
the i-enal pelvis in forty-three dogs and seventeen of 
these developed duodenal ulcers. A high incidence 
of ulcers in dogs with Eck fistulae and biliary obstruc- 
tion and following removal of part of the liver was 
noted by Bollmann and Mann (11) in 1927. Bollmann 
(12) and Bollmann and Mann (13) ligated and sec- 
tioned the common b.ile duct in dogs in an attempt to 
produce ascites and found that death in most of the 
animals was due to perforation of a peptic ulcer. The 
authors stated that the factors which influenced the 
formation of ulcers did not seem to be related to the 
duration of the resulting obstructive jaundice. 

With a one-way valve in the jejunum or in the 
pylorus to prevent I’egurgitation of alkaline duodenal 
juices, Matthews and Dragstedt (14) in 1932 delayed 
the healing of artificially produced ulcers of the stom- 
ach. In a surgical study of the regenerative capacity 
of the extrahepatic biliary tracts, Halperin (15) noted 
that in nine dogs an incomplete stenosis of the com- 
mon bile duct and a hepatitis developed. Seven of 
these nine dogs showed ulcers. In 1932, Schrager, 
Ivy and Morgan (16) intreduced a new method for 
the plastic reconstruction of the common bile duct. 
They observed seven of the dogs for a long period of 
time. After three months all the dogs exhibited elevated 
icteric index although bile was present in the stools. 
Six of these had varying degrees of biliary cirrhosis 
and five developed duodenal or gastric uleex's (17). 
Hosomi (18) had made similar oTxservations in 1928, 
lesions occurring in seven of fifteen dogs. 

The pancreatic juice usually is more alkaline than is 
the bile; it lias beeix considered to be the better buffer 
(3), altlxough Jones (19) has shown that the two act 
in a compensatory manner. On the basis of the alka- 
linitj’ of the pancxnatic juice, various attempts have 
been made to produce ulcers by excluding only this 
secretion. According to the earlier workers, Min- 
kowski (20) and others, the pancreatic duct may be 
ligated with no resultant damage to the intestine. 
Berg aixd Jobling (2) were unable to produce .ulcers 
by sidetracking the .pancreatic juice, but Ivy and 
Fauley (21) found duodenal ulcers in six of sixty-one 
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dogs who had pancreatic listuiae. In four clogs iviai 
oancm'itico-ureteral anaslomoses, Loewy (22) ob- 
seiwcd no ulcerations after the prolonged loss of pan- 
(ii'enlic juice? over a period of from sixteen to thirtv- 
seven days. Elman and Hartman (23) reported spon- 
taneous ulcers in six dogs after the total loss of pan- 
crealic juice for thirteen or more days, but the lesions 
■cvere oiily defects in the continuity of the mucosa and 
did not involve the deeper muscle layers of the intes- 
tine. Berg and Zucker (24) and Berg (2.5) recently 
repeated these cueperiments with essentially negative 
results. One dog, which developed jaundice and 
marked degenerative changes in the liver, had perfor- 
ating uicer.s. These authors (26) have demon-strated 
previou.sly that dogs with pancreatic fistulae subse- 
quently (fevelop cloudy swelling and fatty infiltration 
of livei- cells which process progresses to necrosis, 
atrophy of liver cords and cirrhosis. These observa- 
tions suggest the po.ssibility that the lesions which fol- 
low tho loss of pancreatic secretion may be the result 
of such secondary changes in the liver. 

In addition to tho production of ulcers by the altera- 
tion of gastro-intestiiial physiology by surgical pro- 
ccdure.s,- there are numerous reports of instances of 
the development of ulcers following the use of chemi- 
cals. -NHmber.s of these have been effective, suppos- 
edly as a result of damaging the liver or by altering its 
secretion. The spontaneous development of ulcers in 
dogs, has been reported, according to Schrager and 
Morgan (17), by Quigley and Helm, following the 
administratjon of borneol, a camphor, and by Thom- 
■son after poisoning with salicjdic acid. In the.se in- 
stance.s there wn.s a hepatitis or a disturbance of liver 
function. By giving alcohol or lead by mouth and by 
an intestinal route, and by injecting B. coli into the 
gall bladder and biliarj',pas.sage.s, Wichels, Brinck and 
Laubev.(27) demonstrated changes in gastric function 
and secretion. The result was a cirrhotic change in 
the liver and the development of peptic ulcers. Van 
Wagoner and Churchill (28) fed massive doses of 
cinchophen which produced marked hepatic changes 
and the development of chronic peptic ulcers in nearly 
one hundred per cent of dogs. Churchill and Man- 
shardt (29) , have shown that these ulcei's were not 
due to the local action of the drug upon the stomachs 


From time to time isolated reports have occurred in 
the literatui'e oT.patients with peptic vlccr and liver 
dmcase. In.a-rcview of two hundred cases of surgical 
lesions of the biliary tract by Sherwood (30) in 1928, 
twentj’-iiine casc.s (14.5 percent) had associated gas- 
tric or duodenal ulcers, Shapiro and Lifvendahl’s 
study (31) of fifteen cases of tumors of the extra- 
hepatic ducts showed four to have a duodenal ulcer. 
Maluschew (.32) I'eported two cases of hepatic ecliino- 
cnccns disease associated with gastric ulcer. Duodenal 
ulcer occurring with acute yellow atrophy of the liver 
also has been reported (33), Bloch and Rosenberg 
(34) reviewed two cases of cinchophen poisoning -with 
associated ga.stric lesion.s but the lesions were not typi- 
cal ulcers. Not only liver di.sease, but the association 
of cholecystitis with peptic ulcer has been mentioned 
freciuently. Eusterman (35) .stated that from thir- 
teen to eighteen per cent of cases with chronic ulcer 
have an as.sociated disease of the gall bladder. Rivens 
and^Slason (36) found 13.6 per cent of patients with 
duodenal ulcer and 7.8 per cent of patients with gastric 
choIec 3 \stic disease. In the cases pri- 
niarjiy dlagrnosed as cholecystitis and cholelithiasis, 
these aulhor.s found a peptic ulcer in 3.2 per cent, and 
■Moynihan {3< ) found it in 7.4 per cent. 

association of hepatic 
.disturbance and peptic ulcer, there has been very little 


discussion in the literature about a possible relatibm?; 
between the two. Gundermann (38) in 1913 .statedlf^ 
“that it is possible that ulcers are produced througffy 
a dysfunction of the liver.” On the basis of SdlardsV/ 
work (39), Tsuruta (40) suggested such, a relation-:u 
ship. IvT, Schrager and Morgan (17) mentioned 'the.;f> 
possibility of hepatic disorder associated with the ;oc- ,> 
currence of ulcer in man but their search of the .litera-:,;’; 
lure failed to disclose any studies of the histology aridV^ 
function of the liver in patients who exhibited peptic';, 
ulcer. We have been able to find only one report, that;. ; 
by Vilarclell and Llort (41) in 1932; these observers . ; 
described a hepatitis occurring in four instances, of A' 
gastric ulcer and three of gastric cancer. On the basis; 
of this possible relationship, Berg and Joblmg (2) 
produced biliary fistulae and biliary obsti'uction in a;., 
series of dogs and found that ulcers resulted in ..fifty:- ;, 
six per cent of their experiments. The animals showed. ^ 
varying degrees of changes in the liver. ..V’?'' - 

In summary, there is much in the literature to. sug-..-V 
gest the possibility of an association between a dis- ; 
turbance of the liver or its .secretions and the develop- < 
ment of peptic ulcer, although there is nothing in this . 
evidence which is conclusive. One must remember, 
that experimental ulcers may be quite different fx'bm ‘ , 
the disease as seen spontaneously developing in man, .. 
yet it is important enough that it should not be ig-./\ 
nored. Recently, in this clinic, hemorrhage into the 
gastty-intestinal tract in a few cases of cirrhosis of . 
the' liver has been attributed to the rupture of esopha-,,-, 
geal varices. The disclosure of a bleeding peptic ulcer ‘ 
at necropsy in such patients has directed attention to ; 
the possible relationship between cinhosis of the liver \ 
and peptic ulcer. At the present time, the evaluation ; 
of liver function tests seems too unsatisfactory to jus- 
tify such procedure in studying any possible associa- V 
tion. Therefore, it seemed that a histologic study of ■- 
the liver in patients with peptic ulcer might return , 
facts of significance. 

MATERIAL 

In making a study of this kind it was necessary first 
to consider the incidence of gastric and duodenal ulcers 
in patients who had cirrhosis of the liver. Secondly, 
it was essential to study the livers of those patients 
who came to autopsy and who were affected with a ■ 
peptic ulcer. Thirdly, it seemed advisable to have a 
control series composed of cases which were not diag- 
nosed primarily' as having either cirrhosis or ulcer. 
The post mo7'tc7)r material in the Peter Bent Brigham 
Hospital, covering the eleven-year period, ; 1922-1933, 
was utilized for this study. , 

During this period there were seventy-two. cases of 
advanced cirrhosis of the liver, of which fouideen (19.5 
per cent) coincidentally exhibited peptic ulcer. There 
were one hundred instances of typical gastric or duo- 
denal ulcer, and inasmuch as these were selected from 
the same eleven-year period as was the cirrhosis group, 
necessarily they included the fourteen cases of cirrho- 
sis with ulcer. Combining the two groups, a total , of 
one hundred fifty-eight cases was reviewed. ; v 
_ The average age at death of the one hundred fifty- 
eight patients was 54.29. The average age of the pa- 
tients affected with cirrhosis' alone was 53.22,, and, of . 
the patients with ulcer.alone, 65.36. . / ■ 

In the one hundred cases of .typical ulcer, the ga.stric 
or the duodenal lesion . presented various ; stages of - 
pathoibgic development. The ulcer was located in the 
stomach in, thirty-six patients on an histopathologic 
basis, three being teraed ‘'acute”, five “subacute” and . 
twenty-height , “chi'onic”. Sixty-nine of the cases had , ; 
ulcers in the duodenum, five being “acute”, eight "sub-: . 
acute” and fifty-six “chronic”. Five individuals each 
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Pig. ,1. This photomici-ogram (x 100) shows the usual altera- 
tions in the portal areas of those livers included in Type I. 

had both a gastric and a duodenal ulcer. It may be 
stated that the ratio of duodenal to gastric ulcer in 
this series was approximately two to one, whereas the 
usually accepted clinical figure is six to one. 

"Death resulted from the ulcer in thirty-two in- 
stances, twenty-one patients dying from perforation 
and peritonitis, nine from persistent hemorrhage, one 
•from post-operative embolism and one from gastric 
obstruction. The remaining one hundred twenty-six 
patients died from various causes, as cardio-renal dis- 
. ease, pneumonia, malignancy, etc. ; cirrhosis of the 
liver was responsible in only a moderate number of 
patients. It may be noted that clinical diagnoses of 
ulcer were made in only fifty-seven instances, the pres- 
ence of the disease not being i-ecognized in forty-three. 
In most of these unrecognized cases histopathologi- 
cally, the ulcer was “healed” but apparentlj- in several 
instances, even though the ulcers were not healed, the 
patients had had no symptoms. 

For a control series, we selected one hundred con- 
.secutive patients in whom no ulcer was found at the 
■post moHem examination. Two of these were diag- 
nosed clinically as cirrhosis of the liver. There was 
one instance of acute yellow atrophy of the liver (from 
cinchophen poisoning), in this group. The selection of 
the control cases from consecutive autopsies was satis- 
factorj' because the average age of this group, 52.74, 
coincided very well with the average age of the ulcer 
group. As pointed out previously, the average age of 
the patients showing ulcer at autopsy was greater than 
was the average age of patients seen clinically with 
the disease. This was due to the fact that the majority 
(sixty-eight in our series) did not succumb to their 
ulcers but died of other diseases common to the fifth 
and sixth decades of life. The causes of death in the 
control series were essentially similar to those in the 
ulcer group with the exception of those patients who 
died from coniplications attributable to their ulcers. 

The microscopic sections of the livers from the one 
hundred cases of ulcer and from the one hundred con- 
trol cases were reviewed. In a few instances there 
were, histologic changes in the liver which previously 
had not been recorded, and which finally were consid- 
ered as definite evidence of pathology. At the same 
time the microscopic, sections of the pancreas from the 
patients with ulcer were studied. Except for the fre- 


quent occurrence of post inortevi autolysis and the 
presence of malignanc}’^ in this organ in four instances, 
we were unable to detect any significant microscopic 
abnormalit 5 ^ For this reason that phase of the prob- 
lem was disregarded and no study was made of the 
pancreatic sections from the control group. 

MICROSCOPIC STUDY AND CLASSIFICATION OF 
THE LIVERS 

The microscopic examination was made on blocks of 
liver which were removed post mortem. The blocks 
were fixed in Zenker’s fluid and imbedded in paraffin. 
The sections were stained with eosin-methylene blue. 

The criteria which were Ksed in establishing four 
types of cases on the basis of the severity of the path- 
ologic changes in the liver were not absolute. The 
variability of liver histopathologj’^ at different ages and 
in different diseases necessitated the use of a certain 
flexibilitjf of judgment in the categorical classification 
of the many diverse pathologic changes which were 
encountered in this series. Despite the obvious diffi- 
culties of a satisfactory well-defined classification, cer- 
tain facts were kept uppermost in mind and four 
types were established, as follows : 

Type I — was characterized, as a rule, by a minimal 
degree of periportal fibrosis, a slightly increased num- 
ber of infiltrating lymphoid cells in the periportal 
spaces and occasional proliferating bile ducts. The 
degree of peripoifal fibrosis was not uniform. Neither 
was it always apparent in all portal areas. In a few 
instances, there was a moderate engorgement of cen- 
tral veins and tributary sinusoids with a deposition of 
collagen in the central areas. The livers for the most 
part showed no gross evidence of cirrhosis. It must 
be stated that this group of cases was open to contro- 
vei’sy because of the minor nature of the alterations 
and because of the frequency of similar histopathology 
in old individuals. Neveitheless, the degree of change 
was comparable with that which has been described 
repeatedly in association with chronic cholecystitis. 
Therefore, those who are fan;iiliar with the usual minor 
hepatic changes in instances of chronic cholecystitis 
can appi’eciate the extent of injury which in this series 
formed the basis of Type I. With some hesitation the 
described alterations in a few of the instances wei’e 
attributed to chronic cardiac disease, although it must 



Fig., 2. This phdtomicrogram (x 100) shows a characteristic 
, portal area of one of the livei’S classified as Type II. 
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Fir. 3. This phcitomicrogj-am (x 100) exemplifies the type of 
piitholofry which usually vros found in the livers which com- 
prised Type III. 


be recognized that factors other than cardiac decom- 
pen.^alion may have played a role. 

Type II — The livers which were regarded compris- 
ing this group ' generally wei'c characterized by an 
ea.sily detectable increase in the amount of periportal 
connective tissue and an increased number of infiltrat- 
ing lymphoid cells, rare polymoi’phonuclear leucocytes 
and a few eo.sinophiles. Thei'e tvas evidence of pro- 
liferation of bile ducts in most of the portal areas. 
TTie parenchyma was involved only to a slight degree. 
In those cases revealing obstruction of the common 
bile duct, there were dilatation of biliary ducts and 
inspi.ssation of bile in the canaliculi. Also, a few cases 
showed inflammation of the bile passages with numer- 
ou.s polj’morphonuclear leucocytes in their lumiiiu and 
in the regional connective tissue. A few of these livers 
exhibited gross evidence of cirrhosis. Several seemed 
to be instances of early portal cii'rhosis. “Alcoholic 
hyalin” was demonsti'able in three livers. Several 
were considered as example.s of infectious biliary cir- 
rhosis, either of idiopathic type or due to ascending 
cholangeitis which could be related, clinically, to pan- 
creatitis, cholecystitis or to infection following ob- 
struction of the common duct either by gall stone.s or 
carcinoma of the head of the pancreas. In these in- 
stances as \vell as those of Type I, care was taken to 
e.xclude the possible effects of an acute peritonitis sec- 
ondary to perforation of peptic ulcer, inasmuch as per- 
itonitis may cause an inflammatory’ reaction in the per- 
, jportal areas with or without vascular thrombi. In 
■ thi.s group, a number of cases, as w'eil as a few with 
Type I change.$, po.ssibly were related to cardiac dis- 
ease and its accompany’ing chronic passive congestion. 
The engorgement of central veins and tributary sinus- 
oids with local degeneration of liver cells and' not in- 
frequent. deposition of collagen in the central zones, 

. prompted . this as.sumption. One could not be certain 
a.s to how great an influence cardiac failure plaj’ed in 
. ; aiding the development of cirrhosis. . 

' , - .Type , III — ^The livers which were so classified were 
• , cxamplesbf fairly well advanced cirrhosis. Thev were 
: of the portfih type. . ^Alcoholic hyalin" was found in. 

Periportal .fibrosis, numerbus prblifer- 
a variable number, of infiltrating. \ 


lymphocytes, eosinophiles and polymorphonuclear lei 
cocytes were the prominent findings. Numerous lO' 
ules of hepatic parenchy'ma, in all instances, pc.i • « 
had been destroyed by the pathologic process. 0 
instance of obstructive cirrhosis with severe infectio 
biliary’ cirrhosis was assigned to this group. In ^ > 
other case, a history of chronic cardiac decompen.. < 
tion, evidence of chronic passive congestion and a 
irregularly distributed cirrhosis involving c-. t •« 
areas, made it seem likely that ciirdiac failure to so ■ 
extent may have influenced the cirrhotic process. 

Ty’PE — I’he livers whicli compri.sed this groi .■ 
were instances of advanced cirrhosis. All were of th 
portixl ty’pe. “Alcoholic hyalin” was demonstrable !■ 
one case. There were two instances of hemochroma'- 
sis. In each liver, many lobules had been destroy^, 
and replaced by’ fibrous tissue. Broad bands of d— 
connective tissue infiltrated with numerous ly’mphc 
cytes, eosinophiles and polymorphonuclear leucc y' 
and enclosing many proliferating bile ducts wc 
prominent findings. 

It seems unnecessary to dwell at great length up -■ 
the hi.stologic findings in these four groups. The bri^' 
outlines which have been given cover the essential am 
characteristic features determining our classification 
Unfortunately, there is no means by which one can 
convert the histologic findings into terms of function. 
Thus, in that respect their significance remains un 
known. Any attempt to elaborate upon the v’agarie.s 
of the relationship of histologic changes in the liver to 
disturbances in hepatic functional activity would be 
premature. Our purpose has been to describe as sim- 
ply’ as possible the morphologic changes in the liver 
when it is associated with peptic ulcer. 

ANALYSIS 

In analyzing the material to determine, the relation 
of nicer to liver disease, it was found that fourteen of 
the seventy-two cases of cirrhosis of the liver (19.5 
per cent) had associated typical ulcer of the stomach 
or the duodenum. These fourteen cases were included 
in the following analysis of the one hundred patients 
with ulcer. 

From the other point of view, the relation of liver 
disease to nicer, it was found that fifty of the one hun- 



;,This phdtbmicrojjrnni • (x 100) cxcmpilfies the severe 
■■Kepatic cirrhosiB -b-hich-charo'cterizcd 'alFinstnhdds of- Ty-pD IV, 
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dred ulcer cases showed, definite histologic changes . in 
the liver. Of these fiftj’- with liver damage, seventeen 
had ga^ric ulcer, thirty-five duodenal ulcer and two 
each had both lesions. In the control series,, thirty-six 
of the one hundred cases showed definite alterations in 
liver structure. 

On further study, based on the type of changes in 
the liver as discussed under pathology, there were not 
only, niore patients with hepatic injury in the ulcer 
.series than in the control group, but also the ulcer 
ca.ses showed more definite lesions. Twenty-four of 
the ulcer cases showed Type I alteration. This was 
the largest single group. Eighteen of the cases showed 
Type II change, and six were of Type , III. Of Type 
group, there were four cases with ulcer. (Table 1.) 


'. Table I 

Fiffjr.Paiioits with Ulcrr Showhig Liver Change 


1 _ . 


Typo of Liver Change 

j 

1 

t 

I 

• 


III ' 

IV 1 

1 GASTRIC 

in 


I i 

1 

1 1 

1 DUODENAL 

l-U 

IS 

- ( 

> 

! 

j TOTAL 

i 

24 

IS 

0 ' 
i 

4 ! 

1 


"Two c-'isps . nlso hitil gaiitric iilefV. 


Table III 

Twentij-six Patients xoith Ulcer in Whom the Liver 
Lesion Possibly Was Explained by Other Disease 


Losion 

Typo of Liver Change 

I 

1 

t 

11 

III 

IV ; 

Cliolccystitis, Cholang. 

8 

9 

I 

0 

0 

Heart Disease 

5 

4 


0 

Syphilis 

2 

' 0 

0 

0 : 

Alalignuncy 

0 

j 3 

1 

0 ; 

TOTAL 

15 

9 

2 

0 1 


1 


A similar situation was found in the control group. 
Twenty-two of the thirty-six cases with hepatic 
changes essentially had like diseases as recorded in the 
ulcer group ; pos.sibly such accounted for the liver dam- 
age. Hero, too, the great majority showed the minor 
degrees of injury to the liver. Fifteen had the changes 
of Tvpe I, seven those of Type II, and none the changes 
of Type III and IV. (Table 4.) 

Table IV 

Twenty-Uoo Control Patients in Whom the Liver Dam- 
age Possibly Wos Explained by Other Disease 


A study of the loaiiion of the lesion or the frequency 
of duodenal as against gastric ulcer compared with the 
.type of liver damage, did not add any information, so 
a further discussion from that standpoint has been 
omitted. By comparing the number of cases and the 
degi'ee of liver, change in the thirty-six of the control 
group, it w’a.s found that tw'cnty-three .show'ed Type 
I alteration. In eleven instances there were changes 
in the liver which placed them into TjTie 11 group, and 
there w'ere only tAVo cases showing Type III change.* 
None show'ed a Type IV liver damage. (Table 2.) 

Table II 


i 

; l.csion 


' 

Type of Liver Change 

! 


I 

11 

III 

IV 

Cholecystitis, Cholaiiu . 

10 

3 

0 

0 

Heart Disease 

4 

0 

0 

0 

Malign .ancy 

0 

3 

0 

0 

I’nncrealitis 

1 

1 

0 

0 

TOTAL 

1') 

7 

0 
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Thirly-six Control Patients 

Showing 

Liver Changes 

I 

i ' ‘ IN'pe of Liver 

Cliatige 


t ' ! 

i - I 1 

! . - ■■ 

II i 

1 

III 

1 >'■ 

! '23 ' 1 

1 

11 ' \ 

2 

; ® j 


A comparison of Tables 1 and 2 show's that the pa- 
thology in the liver was slightly greater in the ulcer 
group than it \A'as in the control group. 

In considering the type and the degree of liver 
change, it was apparent that many of the patients, in 
both the ulcer and the control groups, had other dis- 
eases which might be considered being responsible for 
the liver damage. These diseases include cholecj’’stitis 
and cholangeitis, heart affections, syphilis, pancreati- 
tis and primar 3 ' and metastatic malignanc.v. Thei’e 
were tw'entj'-six of the fifty cases w’ith ulcer and liver 
changes in w'hich the pathologic variations might be 
explained on the basis , of these complicating diseases. 
Ten of these had cholecystitis and cholangeitis. As 
shown in Table 3, most of these cases had the minor 
Type l or II changes. There are only tw'o cases shoAV- 
ing TjTq III and none Tj'pe histopathology. . 


Tims, the liver changes in about half of the fifty 
cases A\dh ulcer and in about two-thirds of the thirty- 
six control cases might be attributed to some compli- 
cating disease. 

Of the remaining cases, in both groups, in Avhich 
evidence of hepatic injury Avas present, tAventy-four 
with ulcer and fourteen of the control cases had no 
reasonable cause for the altered histology. These are 
shoAA'n in Table 5. There Avas no proof that the altera- 
tions AA'ere secondary to the ulcers. HoAvever, it must 
be admitted that an ulcer, particularly of the duo- 
denum, might produce changes either by involA^ement 
of the common bile duct or by inciting an ascending 
lymphangeitis or cholangeitis. 

Whether the liA’^er injury aa’us accounted for by other 
disease or not, only the cases AA'ith ulcer shoAved severe 
Ih'er cirrhosis, ten of this group demonstrating Type 
III or IV change as against tAvo of the control group 
AA-ho shoAved Type III alteration. Eight of these ten 
ulcer cases AA'ere .in the group of tAA'^enty-four (Table 5) 
where no logical cause (excluding peptic ulcer) for the 
hepatic pathology w'as found. 

To recapitulate, from a group of one hundred cases 
of typical peptic ulcer, fifty showed significant patho- 
logic changes in thC liver.' In twenty-six of these fifty, 
the altered- Iwer structure possibly Avas the result of 
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■;C- • tabee V 

' : Tweniihfpnr. Viccr up.d Fourteen Control Cases with 
, ; '‘Idiopathic’' Hepatic hijury 
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other disease. In the remaining twenty-four the he- 
. patic injurj* was “idiopathic”. From a group of one 
/; hundred control cases, thirty-six showed change in the 
liver. In twenty-two of these thirty-six diseases of 
character similar to those complicating the ulcer group 
might account for the altered liver structure. In the 
other fourteen, the histologic change was unaccounted 
for. Assuming then, in both groups, that cholecystitis, 
heart disease, malignancy, etc,, were the cause of the 
liver damage in the proportion stated, and omitting 
those case.s, there were veiy few with “idiopathic” 
liver injury; twentj'-four in the ulcer group and four- 
teen. in the control .serie.s. The difference between 
these two groups seemed too slight to allow any defi- 
nite conclusion.s to be dra%vn concerning the , part 
playetl by change.s in. the liver as ai basis for the eti- 
ology of peptic ulcer. The only feature noted was that 
there were more cases showing hepatic disease and 
more, cases demonstrating Tj^ies III and H'" injury in 
the ulcer group than there were in the control ^oup. 
At present we are not pre,pared to evaluate the signifi- 
cance of these observations. 

We consider the results of this study to be' incon- 
clusive. If the cause of ulcer is associated with a form 
of disturbance in the liver, the disturbance probably 
is functional in nature and is not associated with ordi- 
narily demonstrable histologic changes. However, one 
C£in not disregard completely the relatively high inci- 
dence of ulcer (19.5 per cent) in the seventy-two in- 
.stance.s of well-marked cirrhosis of the, liver. This 
fact would seem to warrant appropriate studies for 
the exclusion of posssible peptic ulcers as sources of 
gasfro-intestinal hemorrhage in imstances of cirrhosis 
of the liver. . , 

SUMMARY AND CONCLUSIONS ; 

There Ls considerable evidence to suggest that the 
biliao' and pancreatic secretions play an important 
role in peptic ulcer. Heretofore, the neutralization of 
the add gastric juice has been thought to be the chief 
function of these .seci-etions, but the idea that when 
peptic ulcer arises there may be a “deficiency” of some 
: ; substance in either one or both of these juices rather 
; seems in keeping with the clinical picture of ulcer as 
, it is understood today. . 

. A review of the literature reveals that the most im- 
, A jwrtant' surgical and chemical means used : to produce 
; chrome ulcers e.xperimenlally in animals, have been 
concerned with sidetracking or shutting-off the.se se- 
^ cretion.s, or wilh'd^ the liver. A higher inci- 

>> ,aence of chronic uIcor:wa.s obtained by dfsturbihg tb'e^ 


liver or the bile flow than by interrupting the pan;- •, 
creatic secretion. . ■ ; - 

Since there were available no studies of the livers , 
of patients with peptic ulcer in the literature, we have ; 
I'eviewed the microscopic sections of this organ in one . 
hundred post mortem cases of peptic ulcer. For com^ 
pafison, we liave reviewed the microscopic sections of 
the. liver of one hundred control patients coming to - 
post, mortem without an ulcer. A studj' of the pan- 
creas from the ulcer cases returned no significant in- ; 
fonnation so that phase of the investigation was dis- 
continued. 

V. From an arbitrary classification of liver dam- , 
age, based on connective tissue overgroivth, cellular 
infiltration and degeneration of hepatic cells, it was 
found that there were more ulcer than there were 
control cases which exhibited liver damage. 

,2. The livers from the patients with ulcer .sliowed 
more marked evidence of pathologj' than did those of 
the contrals. This observation was in keeping with 
the high percentage (19.5) of peptic ulcers in seventy- 
two cases of advanced cirrhosis of the liver in the first 
group studied. 

3. Essentially, like diseases in both groups, namely, 
chblecj'stitis and cholelithiasis, heai*t disease, malig- 
nancy, syphilis and pancreatitis, were possibly the 
agents producing the liver damage in many of the 
cases. 

4. Omitting the cases with these complicating dis- 
eases, in twenty-four of the patients ivith ulcer and 
fourteen of the control patients, no reasonable expla- 
nation for the hepatic damage could be advanced. 

5. If the cause of peptic ulcer is a.ssociated with a 
disturbance of the Jivei*, the disturbance probably is 
functional in nature and not always is it associated 
with readily demonstrable histologic changes. 
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THE EFFECTS OF DESICCATED HOG’S STOMACH 

IN ACHLORHYDRIA* 


By 

LEON SCHIFF, M.D.f 
and 

TOBA TAHL, A.B., M.D.f 
CI.\( I.NX.VTI. OHIO 


T he beneficial effects of preparations of liver or of 
hog's stomach (ventriculin) on the gastro-intes- 
tinal symptoms of pernicious anemia have been shown 
to be very striking. Long before there is an increase 
in the hemoglobin or red cells, mai’ked improvement of 
the gastro-intestinal disturbance may occur. However, 
■with tile complete disappearance of dyspeptic symp- 
toms there is no return of hydrochloric acid. This 
M'ould indicate that the benefits obtained must be at- 
tributed to a substance contained in liver or the hog’s 
stomach and that the substance is not free hydro- 
chloric acid, as such is not a constituent of these prep- 
arations. Since the gastro-intestinal symptoms asso- 
ciated with otlier forms of achlorhydria may be simi- 
lar to those seen in pernicious anemia and the patho- 
logical changes in the stomach identical (e. g., gas- 
tritis), it occurred to us to undertake the study of the 
effett-s of ventriculin in these achlorhydrias. After we 
had begun w'ork on our problem, the use of hog’s stom- 
ach in achlorhydria and in achylia gastrica \vas re- 
ported by Wilkinson and later by Eusteimian. The 
former author obtained improvement of symptoms in 
case.? associated with flatulent dyspepsia or diarrhoea. 
Eu-sterman mentioned the superiority of ventriculin, 
or it.? equivalent, to acid therapj\ Levin has reported 


'Xlic.--.- sintlics \v(!re iiiaiJc poosilila.b.v .-i ^T.ant from Piirlip, Davis & Com- 
pany and tlironsli the kind co-operation of Dr. E. A. Sharp. 
-DeUvere<l at the Thirly-sixth Annual .Ses.'ion of -The American Gastro- 
Enterblorfc:iI Association, Wa.sldnKton, D. C., May, 10;!5. 
tl'roni tile Department of Internal .\ie<Ilcine, Univcr.slty of riiiciunati ; 
' Gastro-inlesUiial Clinic and Jletiical Ser\’lce, Cincinnati General 
' nospltal. .. 


benefit from liver and liver extract in cases of achlor- 
hydria. 

EFFECTS ON ACIDITY 

Before clinical observations wei'e begun, the effects 
of ventriculin upon gastric acidity were studied. As 
(desiccated) ventriculin tends to clump and stop up 
the Rehfuss-type tube, a specially prepared filtrate 
was used as a testmeal in the fractional analyses. This 
consisted of an aqueous extract of ventriculin made 
up in a concentration of 15 per cent alcohol; 1 c.c. 
being equivalent to 0.5 gm. of original material. In 
view of the fact that alcohol may stimulate the secre- 
tion of acid, control studies on gastric acidity were 
made with a purely aqueous filtrate and Avith a solu- 
tion of 15 per cent alcohol. It is readily seen from the 
curves that the effects of the filtrate cannot be attrib- 
uted to its alcoholic content (Figs. 1, 2). 

Thirty cubic centimeters of filtrate were given after 
the I’emoval of the fasting contents of the stomach and 
aspirations M^ere made every ten to fifteen minutes 
until emptying had occurred. The curves were com- 
pared with those obtained with standard oatmeal gruel 
and following in,)ection of histamine. The technique 
of Bloomfield and Polland "was used in the tests per- 
formed M'ith histamine, except that a constant dosage 
cf 0.5 mg. of histamine w'as employed instead of 0.1 
mg. per 10 kilos body M^eight. 

Analyses Avere made in normals as well as upon pa- 
tients with hvpochloi’hvdria and achlorhydria (Figs. 
3, 4, 5, 6). 
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filntiy fjf the. curvi!K do.monstrtitefi .that vcntriculin 
praduci'A ail iiio'east- in the .«ecretion of free hydro- 
chloric :u;id. The dejjree of free acidity ma.v he Mi'CJitcr 
thiiti occur.s itfter in.icction of histamine, although in 
the ma,iority of c.'i.se.^, it i.s less. The total acidity may 
he as iiigh as, or higher than, that obtained with hista- 
mine. This ratty he due to the acidity of the filtrate 
itself. It i.s, of coiir.^^e, pos.sibie that the increa.se in 
the free ticiility, at lea.st in jiart, may he attrihutable 
to the protein content of ventriculin. It is intere.sting 
to ntito thiit ti higher acidit.v raay be obtained in noi-- 
tratls as well as in cases of hypochlorbydvia, when 
ventriculin fiUntle (30 c.c..l is added to the oatmeal 
gruel, than wiien thei'e are added 40 minim.s .of dilute 
h.vdrochioric acid. Figure 0 .show.s the i-e.sult.s in a 
ca.se of iiypochlorliydria. 

MOTILITY STUDIES 

SUidie.s of Uit; efTect.s of ventriculin upon the motility 
of the gastro-intestinni tract were undertuhen in live 
piitlents who had achlofifiydria and one who was nor- 
mal. I'lie patients were given 4 oz. of barium to which 


milk was added up to a total volume of 12 oz. The 
passage of llie opaque material through the gastro-- 
intc.stina) tract was observed fliioroscopically and 
drawings were made at eiich sitting. The studie.s were 
made iil hourly intervals until the .stomach was empty’ 
and also at nine, twenty-four and forty-eight hours 
after the ingestion of the meal. Control studies were 
made om* week later with the use of a mixture con- 
taining 4 oz. of luirium and 1 oz. of ventriculin filtrate 
in a total volume of 12 oz. of milk. The observations 
were checked at least once with both the venti’iculin 
and conli’ol meals. No constant effect was noted upon 
the emptying lime of the stomach or small intestine. 
In three individuals, there wa.s distinct increase in the 
pas.sage of the barium through the colon when the veh- 
triculin was added. Unfortunately, an opportunity ' 
wa.s not afforded for motility studies during attacks of 
ga.strogenou.s diarrhoea, although one of the five p.’i- 
tients .studied gave a history of .such attacks. In a . 
normal individual, no effect was found upon the rate 
or character of the gastric or small inte.stinal motility 
but there was a definite increase in the rate of passage 



Kifr. 


. NORMAL 

. Cemp.'iriferi of cffeclK <if (nttupoiis) Ventriculin filtrate with alcohol -(I .t 
THT cent). . ' : 
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NORMAL ■ 

Fifr. 3. Comparison of effects of Vonti-icalin, Histamine and 
- gruel. 


of barium tlirough the colon. The stimulation of co- 
lonic motility later was borne out by clinical observa- 
tions which included several case.s of uncomplicated 
chronic constipation. 

CLINICAL OBSERVATIONS 

The patients affected with achlorhydria were se- 
lected only after careful study. No instructions were 
given as to diet or hygienic measures. No attention 
was paid to the treatment of foci of infection and no 
medication was ordered except as included in the 
Case Abstracts. The patients generally were seen 
every two. weeks and were subjected to a specially jjre- 
pared queslionnaire on each visit. The ventriculin 
generally v/a.s given in doses of 5 to 10 gms. exhibited 
in milk or in water fifteen minutes after meals. (Fruit 
juices, which afford a better vehicle, were omitted be- 
cause of their acid content and the possibilities for 
misinterpretation of re.sults). 

Ventriculin is a preparation of desiccated hog’s 
stomach. It is acid in reaction but it does not give a 
test for free hydi’dehloric acid with Toepfer’s reagent. 
It contains vitamin B and a varying quantity of pepsin 
(approximating 1 gr. per 3 gms. of material). The 
.specially prepared ventriculin filtrate, of which 1 c.c. 
is equivalent to 0.5 gm. of ventriculin N. N. R., and a 
fat-free ventriculin (devoid of the anti-anemic prin- 
ciple) were substituted for the ventriculin in some of 
the patients with equally good effects. During con- 
trol periods, either no medication was , prescribed or 
hydrochloric acid was given in doses of 30 minims,. 


administered in a glass of water which was taken fif- 
teen' to tw'enty minutes after meals. 

The seven cases included in this report are part of 
a group of patients studied at the Cincinnati General 
Hospital within the past two years or more. Of the 
seven, three had achloi’hydria and four achylia gas- 
ti'ica. The patients with achlorhydria presented, re- 
spective!j% (1) gastrogenous diai*rhoea, (2) chronic 
cholecystitis, and (3) ulcer-like sjmdrome without de- 
monstrable ulcer. Of the four patients with achylia 
gastrica, three presented the same tj^e of symptom- 
atology^ as those with achlorhydria. The fourth had 
dyspeptic symptoms associated with constipation. 

CASE REPORTS 

Case '1 — M. M._ (constitutiomil achylia; gastrogenous diar- 
rhoea; hypochromic anemia). The patient, a student nurse, aged 
nineteen, first was seen .January 19, 1932, complaining of 
marked fatigability of eight months’ duration. She was so 
constantly tired that she spent every spare moment in bed. 
There was no glossitis, skin eruption or numbness or tingling 
of the extremities. For the month preceding our observation, 
she had been experiencing anorexia, nausea and vomiting, ab- 
dominal pain and attacks of diarrhoea which attacks occurred 
commonly in the morning. During these attacks the stools were 
watery and numbered six to eight daily. A maternal grand- 
father, uncle and aunt had died of pernicious anemia. The 
blood count exhibited 5,600 white cells, hgb. 62 per cent (Sahli). 
r.b.c. 3,600,000. Differential variation was: polys 58 per cent, 
lymphs 33 per cent, lU. & T. 6 per cent, eosinophiles 3 per cent. 
The red blood cells and platelets appeared normal in form and 
size but .showed moderate achromia. The patient’s weight was 
115 pounds. 

The. physical examination essentially was negative; she was 
normal vibratory sense. X-ray examination of the gastro-in- 
testinal tract, including the gall bladder, was negative. .Vo free 



Fig. 4. Comparison of effects of Ventriculin with Histamine 
and oatmeal gruel. 
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!')>. (Nimparif'nn of effects of V’entriculin v/ith Histaminfi 
nnfl oatnicnl tTUol. 


iiciri uas present upon fractional gastric analysis , ■ 
with an oaiinca' gruel meal or after histaniinc. 

The j-rto-tit V.;.-, placed on a gnis. of vcntriculm after meals.. . 
Imnrevenmnt ■!, aj.netite occurred after one week accompanied'..' 
he" weiid’-.-.'aT, i.i three pounds ami disappearance . of the' 
■linifil Within one month, the hemoglobin. ro.se to .■ 

'1 per th ■ red blood cell.s to -1.2 millions. Treatment' '■ 

VP.*-* Ci.r.-inu'td 1 .* total period of three months, during which' 

t nie the oa!i**ii •••mained virtually .symptoni-frcq. Thu hc.vt , 

‘*j JU. ^ Iin Trnnt vi/*lilin f?nanfrn frv 


I.t gHi'. Mhen oni-" ’vcekly. . ■ ■ 

After tin period T' e patient took vcntriculin at rare intervals, 
notablv \sh. o tntd. When last seen (April 30, 1933), she stated 
that -lu had luoi nvo attacks of diarrhoea, each of which 
promplH had .>*ub-id('d upon the exhibition of a dose (10 gms.); 
of venli'oidin. ili r weight had increased to 130 pounds. Her 
red blood e, 11 count was •1.2 millions; the hemoglobin 11.8 gm.s. . 
per WO r.-. (Iron purposely was omitted in treatment). The 
hcmatociii reatling was 38.23 c.c. per 100 c.c. and the M.C.V. 
91 c.m.tii. — tinding.s in keeping with a secondary type of anemia. 
This patient still (Kca.sionally expcrienco.s fatigue hut tlii.s is 
relieved promptly by vcntriculin. : : 


tV.'o- — n. n, (apparent achlorhydria; gastvogenous diar- 
rhoea). The patient, a white male, aged sixty, entered the 
Medical Service of the Cincinnati General Hospital, December 
20, 19.”1. complaining of intermittent diarrhoea of a year’-s dura- 
tion. During an attack of diarrhoea the patient stated that lie 


passed 10 to 20 or more watery stools a day. His appetite was 
poor. • There was a.ssociated abdominal pain and .flatulence. 
Phyeirul f.vaminutiirn was negative except for the- presence of 
moderate generalized arterio.'Clerosis. There was no anemia. 
The urine was negative. X-niy cxnmhmtion of the gastro- 


into.slinal tract, including the gall bladder, was normal. Micro- 
scopic fxai»inntioiif of ihr stnolo were negative, as also were 
tc.sts for occult blood. 1‘rnrtoscopic cxnmivation was negative. 


The patient was placed upon dilute hydrochloric acid for a 
period of three weeks which medication controlled the diar- 
rhoea. 


During the following year, the patient alternately was given 
dilute hydrochloric add, ventricnlin and vontriculin filtrate, to , 
control attacks, of diarrhoea, with equally good results. Ac- .. 
companying the improvement in the diarrhoea there was a 
disappearance of abdominal pain and flatulence. 


Case S — ,T. McK. (achylia gastrica; chronic cholecystitis).' 
The patient, a colored male laborer, aged forty-eight, was 
admitted to the Gn.stro-inte.'.tinal Clinic of the Cincinnati Gen- 
eral Hospital on October I-l, 1930, complaining of “stomach, 
trouble” of a year's duration. He had l>oen experiencing a 



HYPOCHLOnilYDItlA 

fur. 0. Compnri'On of dTcct.** of oatmeal gruel and Vcntriculin with oatmeal gruel and 
. . acid. , 
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cramp-like pain just above the. umbilicus one and one-half to 
ttvo hours after mealsi There was occasional radiation of the 
pain to the substernal region.. Frequent vomiting was experi- 
enced followed by relief of pain., Comstipation was , present. 
The; patient had lost 12 . pounds in the preceding six months. 
There were no attacks of abdominal colic. There was a hi.story 
of anti-luetic treatment. . 

'Ihc phyf^icul cxdmniaHon disclosed no obvious anomalies. 
There was no anemia. X~raif cxitmhtalion of the gastrp-intes- 
tinal, tract 'was negative. The gall bladder failed to visualize 
on ' repeated X-ray examinations. Jlicroscopic examination of 
“B” bile obtained by h-ansdiiodcnal clniivagc returned no choles- 
tcrin or calcium bilirubinate crystals. The stools were negative 
for occult blood. , Blood Wassermann test and the urinalysis 
were negative. ■ 

' This patient was given dilute hydrochloric acid for a period 
of rather, longer than three months. There followed a decrease 
in the epigastric pain, nausea and vomiting and improvement 
in the general" condition. Constipation was lessened. For the 
next two and one-half months, he was given from 10 to 30 gnis. 
of ventriculin daily, with equally good results. 

Then he left the city for about six months during which time 
he took no medication. There occurred a return of the epigas- 
tric pain, vomiting, constipation and anorexia. He then was 
given 5 ^is. of ventriculin three times daily and prompt im- 
provement followed. After two months, a fat-free ventriculin 
and ventriculin filtrate were tried and the results were equally 
good. . 

During a period of a year and a half, this subject underwent 
thirt>' ^fractional gastric analyses, foui'teen of which followed 
the injection of histamine. At no time was either free hydro- 
chloric acid or. pepsin demonstrated as gastric analysis. 

Case- i—C. E. (genuine achlorhydria; chronic cholecystitis). 
The patient, a white male, aged forty-eight, entered the Gastro- 
intestinal Clinic of the Cincinnati General Hospital, December 
1, 1931, complaining of illness of two months' dui-ation. He had 
experienced cramp-like pain beneath the right costal margin 
radiating to the epigastrium, belching, anorexia, flatulence' and 
constipation. , The pain commonly appeared about one-half to 
two hours after meals; it was relieved by soda. There was no 
history of attacks of abdominal colic. The genei-al physical 
cxamination"Ktis essentially normal except for the presence of 
pyorrhea alveolaris. There was no anemia. Repeated X-ray 
cx-dminations of the gastro-intestinal tract were negative. The 
gall bladder failed to visualize following the oral administi-a- 
tion of iodeikon. The blood Wassermann reaction was negative. 
The ui-inc "was negative. “B” bile obtained on transdiiodcjml 
drainage' was negative microscopically. Tests for occult blood 
in the stools were negative. 

The patient was given 5 gnis. of ventriculin after meals for 
a period of three weeks. There was marked improvement in 
appetite and the disappearance of epigastric pain, constipation 
and flatulence. The patient then was placed on dilute hydro- 
chloric acid for a period of three wwks with _ improvement but 
slightly less than that obtained with ventriculin. The acid 
medication was continued for a period of six more weeks, during 
which time there appeared a return of constipation. During the 
next month he was given one drachm of ventriculin filtrate after 
meals and constipation was relieved. 

During the next five months, the patient was kept on ventric- 
ulin at his own reqtiest. Treatment then was discontinued. 
When last seen, (.April 3, 1933), he had gained thirty pounds in 
v.'eight and, except ,for constipation, was free of symptoms. 
Two fractional gastric analyses with oatmeal ^-uel and three 
fractional analyses done after the injection of histamine proved 
the presence of pepsin but no free hj’drochloric acid. 

Case 5 — G. H. (genuine achlorhydria) . The patient, a white 
male, aged sixty. . paperhanger, was admitted to the Gastro- 
intestinal Clinic of the Cincinnati General Hospital, May 23, 
1932. He complained of having had a gnawing pain “in the 
stomach” for the past ton months. The pain occuived after 
meals; it was relieved by soda and food. There was nausea but 
no vomiting. The patient also recorded “debility” and loss of 
weight. The physical. c.roniimtioii essentially was negative ex- 
cept for', the presence of arteriosclerosis. Repeated X-ray 
examinations of the gastro-intestinal tract, including the gall 
bladder, were normal. The stools contained no occult blood. 

■ On June 10. 1932, he was placed upon 5 gm. of ventiuculin 
after meals and took this dose for a pei'iod of two and one-half 
months. There were marked diminution of the epigastric pain, 
disappearance of nausea and a weight-gain of five pounds. Then 
ventriculin was discontinued for a period of six weeks. Epigas- 
tric distress and nausea reappeared. Ventriculin therapy again 
was resumed for a period of two months and symptomatic im- 
iirovement followed. Later he was given, hydrochloric acid for 
several months; the results as satisfactory as those obtained 
from ventriculin." , 

Case 6 — W. G. (achylia gastrica). - The patient, a white 
laborer, , aged forty-four, was admitted to the Gastro-intestinal 
Clinic of the Cincinnati General Hospital on December 2, 1930. 


He complained of having experienced a gnawing pain in his 
“stomach” for the past year and a half. The pain occurred one 
and one-half hours after meals and was relieved by ingestion of 
food. Vomiting occurred frequently. 

Physical examination was negative, except for the presence of 
dental caries and pyorrhea alveolaris. There was no anemia. 
The blood Wasso-mnnn test was positive although the patient 
had received anti-luetic treatment. Two complete roentgen ex- 
aminations of the gastro-inte.stinal tract, including the gall 
bladder^ were negative. The stools exhibited nothing abnormal. 

For three and one-half months, the patient was given 10 to 
30 gnis. of ventriculin daily. The epigastric pain disappeared 
and improvement occurred in his gcnei-al condition. Ho gained 
three and one-half pounds. During the next ten months the 
patient did not return to the Clinic. He was seen at the end 
of this period and then complained of a return of epigastric 
pain, anorexia, vomiting and belching. One drachm of ventric- 
ulin filtrate after meals was then exhibited for si.x weeks. 
Marked improvement of symptoms followed accompanied by a 
weight gain of seven pounds. Then dilute hydrochloric acid 
was taken for four weeks. Improvement continued except for 
the appearance of constipation. During the period of observa- 
tion, this patient was subjected to twenty-six fractional gastric 
analyses,, eight of which were with hi.stamine. Free HCl and 
pepsin never were demonstrated. 

Case 7 — J. C. (achlorhydria, genuine) . The patient, a white 
male, aged sixty-two, machinist, was admitted to the Gastro- 
intestinal Clinic of the Cincinnati General Hospital, May 28, 
1931, complaining of constipation of eight years’ duration. In 
addition, he recorded anorexia, occasional nausea and vomiting 
and “cutting” pains in the abdomen. He had been taking 
cathartics regularly for eight years, with little benefit. The 
physical examination essentially was negative except for the 
presence of dental caries and pyorrhea alveolaris. There was 
no anemia. The blood Wassermann test was negative. X-ray 
examination of the gastro-intestinal tract, including the gall 
bladder, disclosed no abnoimialities. 

The patient was given mineral oil for two weeks without 
benefit except the relief of constipation. Then he was given 
10 gms. of ventriculin, twice daily, for three weeks. There was 
improvement of appetite, diminution of abdominal pain and dis- 
appearance of constipation. .A weight-gain of two and one-half 
pounds followed. The patient was given fi'om 10 to 15 gms. of 
ventriculin daily for six months. During this time he remained 
sjTnptom-free. Twenty-three fractional gastric analyses failed 
to reveal the presence of free hydrochloric acid. Over this six 
months’ period he gained an additional five pounds. "Ventriculin 
then was discontinued for seven weeks; there was a return of 
anorexia in spite of correction of constipation by laxatives. The 
patient was given hydrochloric acid for three weeks; constipa- 
tion returned and with it, slight abdominal pain. The patient 
then was given ventriculin filtrate for two weeks and these 
symptoms disappeared. For four months he remained symptom- 
free on 15 gms. of ventriculin daily. During the next four 
months, the patient gradually reduced the dose of ventriculin 
to 10 gm. every other day and on this regime remained in 
comfort. When last seen (April 9, 1933), although no ventric- 
ulin had been taken for four months, he was still symptom- 
free with the help of an occasional laxative. A fractional gas- 
tric analysis at this date, following the injection of histamine, 
showed persistence of the achlorhydria. The patient requested 
that he be allowed to take ventriculin once weekly to relie\e 
constipation. 

In addition to the above described subjects, foui 
patients "with achlorhydria and gastro-intestinal symp- 
toms Avere studied at the Branch Hospital in associa- 
tion Avith Drs. Christiansen and Lichleiter. All four 
AA^ere affected Avith far-advanced pulmonary tubercu- 
losis. No evidence of tuberculous involvement of the 
gastro-intestinal tract could be detected after complete 
study. Tavo of the patients, tAventy-six and thirty 
years old, respectiA^ely, exhibited achlorhydria and the 
other tAvo, tAvelve and forty-seven j'ears old, achylia 
gastrica. These patients AA-ere subjected to alternate 
tATo-month periods of treatment Avith ventriculin and 
to hydrochloric acid. The benefits obtained from ven- 
triculin Avere much more striking than Avere those fol- 
loAAung the use of the acid. There Avas marked im- 
proA'-ement in appetite in three of the four individuals. 
All experienced relief of abdominal pain. Nausea, 
present in three indiAuduals (tAA'a AA’ith achylia), dis- 
appeared. Constipation, present in one AA’ith achlor- 
hydria,. AA’as I’elieA’^ed. Diarrhoea, occurring in one 
with achlorhydria and in one Avith achylia, aA'US defi- 
nitely ameliorated. There AA’as no anemia present. 
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In ilie patients '.nth achlorhydria, a gain of five to 
■Seven and three-fourths pounds was recorded; one of 
the patients witli achylia, gained ten pounds (Table 1). 


Table I 

RchuUh (■» Fovr Coses of Ti'.hcrcA’.losid 
(VcnfricnUn Therapy) 



Ca.se^ I’rfi'cnt 

Ca.'^cs Improved 

'AI>!io!nren.l jiain 

A 

•1 

Epb'UKtric pain 

•1 

.1 

Anorexin 

•s 

3 

Fl.atuioiicc 

4 

•* 

3 

Cori.'tipatifin 

1 

1 

Dinrrhowi 

o 


Nans'-ii 

o 

3 


Three gained five to ten pounds (two-month pe- 
riod) ; one did not gain in weight. 

CONCLl.’.SIONS 

1. Tlie oral administration of single do.ses of ven- 
triculin .stimulates the .secretion of free hydrochloric 
acid in normal individuals, patients with hjiiochlor- 
hydria and apparent achlorhydria. The dep'ee of acid 
secreted may exceed that produced after injection of 
histamine altliougli, in the majority of patients, the 
converse is true v.'ith the dosages employed in this 
.study. In genuine achlorhydria and achjdia gastrica, 
no secretion of free hydrochloric acid results follow- 
ing. ventriculin therapy. 

2. Tlie prolonged administration of vontidculin to 
patients v.'ith genuino achlorhydria or achylia gastrica 
may cau.se disappearance of symptoms without the re- 
turn of free hydrochloric acid. (In three patients, 
tv.'cnty-four, twenty-six and thirty fractional gastric 
unalysc.s done respectively during a period of over a 
year, failed to dcmon.strate a I’cturn of free acid.) 


8. Benefit consists chiefly of improvement of appe- 
tite, lessening of abdominal pain and discomfort, less- .. 
ening of nausea, gain in weight, disappearance of con- 
.stipation or of diarrhoea. Equally good results have . 
been obtained with fat-free ventriculin (devoid of 
anti-anemic factor) in some pqtients. 

4. The administration of vefltTiculin is equally 
beneficial in cases of achlorhydria and achylia gastrica. , . 
This suggests that a common factor is lacking in both 
these conditions which factor probably is present in 
the desiccated hog’s stomach. Evidently, this is not 
the anti-anemic factor. 

5. The benefits obtained from ventriculin generally , . 
depend upon its continuous administration. With- 
drawal may result in a return of symptoms. In some 
instances, small doses, taken at intervals, may be ade- 
quate to keep the patient symptom-free. 

6. The administration of ventriculin may prove 
veiw helpful in instances of achlorhydria associated 
with pulmonai’y tuberculosis. 

7. The value of ventriculin as a measure prophy- 
lactic against the development of pernicious anemia 
would ajipear to be self-evident. 

8. The results obtained dui'ing our study would : 
seem to indicate that the symptomatology associated ' 
with achlorhydria is due not to the achlorhydria per se 
but to the lack of an unknown substance present in 
desiccated liog’s stomach. Probably this substance is 

a physiological con-stituent of the normal gastric se- 
cretion. 
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A UETIIOD of increa.stng the sensitivene.ss of a 
i \ compk-ment fixation procedure for detecting anti- 
bodies ag.'iinst EmJamcha. hiniolytica in the serum has 
tswn recently de,-crihed (Weiss and Arnold (1)). 
Variou.'! cornplement fixation technics previou.slv have 
iwen described by several workers. The practical 
value of any scrolpgicui method ‘re.sls a.s a rule on the 
tlegree of its specificity. This depends largely on the 
hcnsiiiveuo.^s of the principle reagents used.’namchL 
the Kcnim .and the antigen. Craig (2) and (.3) was 
the first one to ohseiwe that a certain number of Was- 
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sermann positive sera gave also positive tests for ame- 
biasis by his method. Craig at first assumed that the 
Wassermann was specific and his complement fixation 
test Avas nonspecific in certain rare cases; however, 
there was .some evidence of gastro-inte.stinal disorders 
in these patients.. In a later report (4) Craig finds 
that ill properly treated amebic cases, which were posi- 
tive with Wassermann and Kahn tests for syphilis and 
complement fixation test for amebiasis, the latter be- 
comes negative after specific treatment for amebiasis 
Avhile the other two remain positive. ' Syphilitic infec- 
tion does not give positive reaction with the comple-., 
ment fixation test for amebiasis unless there is a simul- 
taneous infection with Endameha. histolytica. 
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In order to explain these positive reactions several 
possibilities had to be considered: (1) these patients 
may have botli infections— syphilitic and amebic; (_2) 
these patients may have syphilis, simultaneous^ giv- ' 
ing a nonspecific ameba complement-fixation test; 
(3) the patients may have an amebic infection giving 
a, nonspecific Wassermann reaction; (4) the patients 
may have neither syphilitic nor amebic infection but 
some other protozoal or bacterial infection. 

In order to improve the px*ocedure for. the comple- 
ment-fixation 'test for amebiasis as well as the sensi- 
tivitj^ extensive studies of the ingredients used in the 
test had to be made, Special consideration. is. required 
for the study of antigens and. serum. This, became 
imperative due to the difficulties of some workers in 
preparing sufficiently strong antigens for the test. In 
our woi'k we found that the sera of many amebiasis 
patients possess relatively small amounts of anti- 
bodies. This was overcome in our own procedure by 
using larger amounts of patient’s serum. It remains, 
therefore, . to determine to what extent the observa- 
tions and. principles used in other complement-fixation 
tests apply to the antigens used in the complement- 
fixation test for amebiasis. 

I. P7-cparatio7i of the Antigciu The 48-hour growth from 
ten culture tubes of Evdameba histolutica is transferred to 
centrifuge tubes and centrifuged. The supernatant fluid then 
is removed, the sediment resuspended in normal saline and again 
centrifuged until the supernatant fluid appears quite clear. 
The sediments of the centrifuge tubes then are dried, the resi- 
due is scraped off with a knife and placed in a wide tube or flask 
and covered with 50 c.c. of absolute alcohol. The extraction is 
carried on for 48 hours at 55 degi'ees C. in a water bath. The 
extract is concentrated by evaporation of the alcohol, until it 
assume.s a distinctly yellow color. The extract is then filtered 
and preserved in tightly stoppered bottles. Rubber stoppers 
are preferred. The exti-aet is now ready for titration. The 
details, of the procedure are given in the original article (Weiss 
and Arnold (1) ) . 

II. Titration of ike A7itiffi’n. Twenty Wassermann tubes 
are placed in two rows in a rack. Increasing amounts of the 
e.xtract, 0.05, 0.1, 0.2, 0.4, 0.6, 0.8 c.c. diluted 1:10 and 0.5, 0.6, 
0.7, 0.8 c.c. diluted 1:5 are placed in the ten tubes of the front 
row, and . the same amounts in the corresponding ten tubes 
of the back row. Normal saline is added to each tube to make 
up 0.8 c.c. Each tube of the front row received 1 c.c. of an in- 
activated negative serum and each tube of the back row received 
1 c.c. of a strong positive (amebic) serum. Each tube of both 
rows received 0.1 c.c. of a 50 per cent complement dilution. 
The tubes are shaken vigorously and placed in a water bath for 
30 minutes at 37 degrees C. After the incubation, five units of 
amboceptor in 0.5 c.c. saline and 0,1 c.c. of a 25 per cent suspen- 
sion of washed sheep blood cells are added to each tube. The 
tubes are again .shaken vigorously and returned to the water 
bath for 30 minutes at 37 degrees G. The results are then read. 
The largest and smallest amount of the antigen giving complete 
inhibition with a positive serum and hemolysis with a normal 
serum is determined. The amount of antigen midway between 
the largest and smallest specific dose is then selected_ as the 
antigenic dose. The details are given in the original article (1). 

III. The Zonal Reactions of the Amebic Antiffcns. . Each 
batch of the prepared antigens was titrated so as to determine 
its zonal reactions. The following zones were observed from 
smaller amounts upward toward larger doses: (a) The ineffi- 
cient zone, the normal and the amebic serum giving complete 
hemoly.sis: (b) the lower margin of the specific zone, the amebic 
serum giving only incomplete hemolysis; (c) the upper margin 
of the specific zone with amebic sera showing complete inhibition 
of hemolysis, and the normal sera giving complete hemolysis. 
The wider this zone is the more satisfactory is the antigen: 
(d) the lo^ye^ margin of the inhibition zone, the amebic sera 
showing complete inhibition of hemolysis, the noi'mal sera show- 
ing more or less inhibition; (e) upper margin of the inhibition 
zone, the normal and amebic sera showing alike complete in- 
hibition of hemolysis: (f) hemolytic zone, the normal and amebic 
sera showing, alike hemolysis; (g) the precipitation zone, the 
• normal and amebic serum showing precipitation of proteins, 
namely, the red blood cells. In all tested antigens it was found 
that the lower and upper margin ,of the inhibition zone always 
precede the hemolytic zone. On the other hand the specific 
zone, is preceded by the lower specific sub-zone and followed up- 
ward by the lower inhibition • sub-zone. These constant and 
uniform* findings justify the elimination -of a special . titration 


for inhibitive and hemolytic properties of the antigens. The 
titration of the antigens in our procedure includes the entire 
complete specific zone and adjoining portions of the lower spe- 
cific sub-zone and the lower inhibition sub-zone. Amebic an- 
tigens resemble the Wassermann antigens with regard to zonal 
reactions (Weiss (5)). To what extent the ameba lipoids re- 
semble the lipoids from Wassermann antigens with regard to 
zonal reactions remains to be determined. 

IV. Factors Having Inp-ucncc on the Preparation of Anti- 
gens. In the study of optimal conditions for the preparation 
of amebic extracts, it appeared advisable to consider various fac- 
tors which may have a direct bearing on the results. The use 
of amebae washed from the culture medium without drying re- 
sulted in extracts which were always weak in antigenic quality. 
This could be anticipated, due to the dilution of the solvent by 
the watery suspension of_ the amebae. On the other hand, 
washed ameba cultures which were dried and pulverized proved 
to be satisfactory material for extraction with alcohol. Again, 
in the process of e.xtraction of dried and pulverized amebae, the 
temperature and duration of extraction appeared as additionally 
important factors having an influence on the strength and sensi- 
tiveness of the antigens. In order to determine the importance 
of temperature extraction on the antigenic quality of the ex- 
ti-acts, extractions were carried out at ice box and room temper- 
atures, at 37 degrees C. and 55 degrees C.; the latter two ex- 
tractions were performed in the water bath. The duration of 
extraction was in most instances one week. The initial ratios 
between solvent and the material to be extracted were: 50 c.c. 
absolute alcohol to the powder of ten dried washings of ameba 
cultures. The findings of these experiments indicate that ex- 
tracts at room and ice box temperatures, when concentrated 
by evaporation, are unsatisfactory for complement fixation. The 
extracts prepared at 37 degrees G. are usually weak, and their 
sensitiveness is slightly increased by evaporation. The extracts 
prepared at 55 degrees C. are useful within forty-eight hours 
after extraction has been concluded. The experiments carried 
out to determine the influence of the length of extraction can 
be summarized as follows: Regardless of the duration of ex- 
traction, antigens prepared at ice box and room temperatures 
appear worthless. Antigens prepared at 37 degrees G. are 
too weak to be useful after two weeks of extraction, the sensi- 
tiveness being somewhat increased by subsequent concentration 
by evaporation at 37 degrees C. The extracts prepared at 65 
degrees G. appear useful within two days; their strength in- 
creases greatly 'within one week, slightly more within the sec- 
ond week, but longer extraction does not increase antigenic 
content. While the ratios between solvents and tissues to be 
extracted were of great importance in antigens used in Wasser- 
mann and precipitation tests, the ratio as an essential factor was 
greatly reduced in impoi-tance in preparation of amebic anti- 
gens. The extract when finished can be concentrated until it 
attains a sufficient degree of sensitiveness. Therefore the ini- 
tial ratio between solvent and amebic powder is of secondary 
importance. 

V. Fractional Extractions. Pulverized beef heart is usually 
used for extraction of lipoids in preparation of Wassermann 
and precipitation antigens. The alcohol soluble lipoids of the 
beef heart are almost insoluble in acetone, ether, chloroform, 
benzol and xylol, only a small fraction being soluble. Lipoids 
soluble in acetone, ether, chloroform, benzol and xylol are almost 
insoluble in alcohol, only a very small fraction being soluble. 
The acetone soluble lipoids are less useful for the Wassermann 
test than the alcohol soluble ones and are useless for the Kahn 
test. 

The lipoids extracted with alcohol from pulverized amebae 
show different properties than those of the beef heart. In order 
to determine the fractional properties of amebic lipoids from 
50 c.c. of a satisfactory alcoholic extract, the alcohol was re- 
moved by evaporation and an attempt was made to redissolve 
the residue in 50 c.c. acetone. The i-esidue did not redissolve. 
The acetone was then removed by evaporation and a similar 
attempt made with other. The residue did not redissolve. The 
residue, on the other hand, dissolved completely in chloroform, 
benzol and xylol. In a similar manner 50 c.c. of a satisfactory 
acetone extract were evaporated at 37 degrees C. and the residue 
could be completely redissolved in alcohol. 

The application of Kolmer’s method of preparation of anti- 
gens to amebic extracts does not appear justified inasmuch as 
alcohol and acetone give almost equally useful soluble antigens. 
The discard of the acetone soluble substances from amebae rep- 
resents thei’efoi'e a direct waste of useful antigen. 

VI. Acetone. Seven different extracts were prepared with 
acetone in an identical manner as pi'eviously described for the 
alcoholic extracts. All the prepared acetone extracts were 
found useful for the test. In three instances, the upper specific 
sub-zone was narrower than observed in alcoholic extracts. 
Othenvise, the zonal reactions were very similar to those of 
alcoholic extracts. Based on these findings the acetone antigens 
may be considered as only slightly inferior to alcoholic extracts. 
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TIL Choks!,-ra! or:!! Ucithir,. It appeared to u? worth- 
’-■.•hjlc to (ietermine to v.’hat cxKint thofc substances are suitable 
tn increare the senfitivenoss of amebic antipens. Cholesterol 
v.-as nr'jeJ to the aioohoiio eortnicts up to the concentration of 
0." per cent and lecithin up to 0.4 per cent. The results obtained 
arc- unite contrary to those observed in the use of F/a-ssermann 
and kr.hn iintipens. It is an established fact that the cholesterol 
iiu;rea.:ed the .s'c’nsitivene.s.* of .almost every Wassennann antiKen, 
and in the Kahn te.st and other syphilitic precipitation te.sT 
the ehoit'flterf)! is an essentia! constituent without which the 
antipv!! is u.'.cie.ss-. It was found that the addition of cholc.stero! 
or iecithin to amebic antiKcn.' rer.dcr.s them non-.'-'pceific. All 
syphilitic sera tested CSSfi) pave po.silive re.aclions and negative 
re.-udts m-inp the same extract without chnie-sterol or lecithin. 
Tho ijseietsnefs' of chuit-.'-lero! and lecithin as ''.‘-ensitizers” for 
luntihic antipen nppessr.s thus e-'tab!i?hed. These re.«ults elimi- 
nate also the pos.sibiiity of rievedopinp a prccipit.ntion tc.'^t for 
nmebiasis similar to that of Kahn or other precipitation tests 
for syjjhiiis. 

Vin. SpcriTici't;/ n/ .ImihiV Cotitplctnent Fixation Test in Re- 
Hixrii in SyphiUf. Craip (1) found the Wassermann and Knhn 
test poritive in a smalt percentapo of amebic sera whicb bo ex- 
•amined. In our own '.vorh a similar observation bns b-*en made. 
Of I'll scr.') negative for time! iasi.s, eighteen or less than 2 per 
cent were Wtistcrmann or Kahn test po.sitive. Anionp one bun- 
drod ninrty-two positive nmehic sera o.xaniincd, we found four- 
teen or ie.A than S per cent pave po.sitive Wassermnnn or Kahn 
retsetions, tTaide I). .Amoisp those fourteen cases po.sitive both 


Table I 

Spccificit-i of Amcbtt Anfujens with Regard to 
Suphilis 
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{or omrdsiasis and sypliili.s, only eleven offered .sufficient clinical 
(hita tor the interpretation of the results. Tlie.so cloven patients 
had never had nymptotn.s or received treatment tor syphilhs, 
while ten had at different times haii (rnstro-intcstinal disturb- 
ance.s which in eipht cii.sc.s were diapnoaed as ulcerative or mu- 
cou;. coHlia. No sati.sfactory lal>oratory e.xnminations were made 
at the time of the inte.stina! (iisturbante.s. Only one amonp the 
eievon cases did not reveal any history or symptoms pointinp 
toward .amebic d.v.=entcry. At flic time tho V/assermann and 
nmehic compU ment fixation tests were performed, the syphilitic 
tests were ordered a.s n matter of routine and not because of 
.‘^aspieious symptoms indicating syphili.s. 

IX. Sp-crifirii!' of .■ImrbiV Antipens rvith Regard to Other 


Praioroa! Diseases. Cross-complement fixation tests were per- 
formed with a series of Jimebic antigens and immune scrum of 
sheep prepared with trs-panosomn equiperdum. Similarly com- 
plement fixation tests were performed with extracts preiiared 
from trypanosoma cquiperdum and immune sera prepared 
against ameba extracts. In addition, complement fixation tests ■ 
were performed between amebic antigens and sera of rabbits 
inoculated with treponema pallidum. The.so rabbit sera gave 
positive Wa.'sermann and Kahn tests. Conversely the alcoholic 
extracts of treponema pallidum were tried against amebic im- 
mune sera. Noguchi (G) was the first to introduce aqueous 
suspensions of cultures of spifocheta pallidum as antigens, in 
the Was.sermann tc.st. The unsatisfactoi'y results be obtained 
could be anticipated on account of the crude preparation of these 
antigens. Far better re.sults were obtained by Craig and 
Nichols (7) by adding to the liquid part of Noguchi’s medium 
ten times its weight absolute alcohol for ten days. The filtered 
extract was then evaporated to one-third its volume and titrated 
in dilution 1 :10. 

For our cultivation of treponema pallidum a serum broth 
(1:4) containing an 0.1 neutralized cysteine hydrochloride was. 
u.sed. Four-week-old cultui'cs were evaporated and the extracts 
prepared in the same manner as described for Endameba liistoly- 
tica. -All thefo cross-compicmcnt fixation tests as stated gave 
negative rc.sults. 

X. Speeifwitrj of. Amchie Antigens with Regard to Bacterial 
Infections. Complement fixation tests were performed with 
.sera: six patients with pneumonia, four with typhoid fever, two 
with scarlet fever, one with menslc.s, two with diphtheria and 
one with tularemia. Tho rc.sults were in all instances negative. 
In an identical manner, complement fixation tests were per- 
formed with immune sera prepared b.v immunizing rabbits with 
the following bacteria: typhoid, paratyphoid A and B. Salmon- 
ella psittaco.si.s, proteus, B. dysenteriae Flexner and Shiga. Tho 
re.Hults were entirely negative. Immune sera of rabbits pre- 
pared wi*b Moni’ia Albicans strains gave also negative com- 
plement fixation tests. 

XI. Avichic Antigens as Antihody-Formers. In order to so- 
surc a steady supply of positive amebic sera, six rabbits were 
immunized with washed cultures of Bndantcha histolytica and 
six rabbits wore immunized with a saline dilution of an alcoholic 
Endameba extract. Increasing amounts of the described anti- 
gens were inoculated intravenously at two-day intervals. The 
total number of inoculations wore six. One or two weeks after 
the last inoculation the sera of tho rabbits were tested for the 
pre.sence of complement fixing bodies. It was found that all the 
above sera gave positive complement fixation, some (8) of them 
even in the dilution 1:100. The sera of two other rabbits immu- 
nized with residues of dried ameba cultures after extraction with 
alcohol also gave positive complement fi.xation to.sts. The least 
toxic reactions to inoculations wore those with saline dilutions 
of alcoholic antigens, more toxic were those with fre.sh ameba 
cuUurcs. while the most toxic appeared to be tho residues of 
ameba cultures after extraction with alcohol. The alcohol ex- 
tracts proved to be. as judged by the results of complement- 
fixation. equally useful ns the whole ameba cultures for the 
formation of complement fixing bodies, (Table II), 

_ XII. Avichic ,Sem in Relation to Wassermnnn Reaction and 
Kahn Test. Amebic immune rabbit sera prepared cither with 
wa.shcd aroebae cultures, diluted extracts or residues nftor pre- 
ceding alcohol e.xtraction, gave in all instance.s positive Wasser- 


Table II 

Specificity of Amebic Antigens with Regard to Other 
Protozoal Diseases 
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Table III 

Wu.sscnndnii and Kahn Tests with Amebic hnnnvne 
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matin reaction and Kahn test. Similar were the results with a 
limited number o£ strong posit jvc amebic . sera from patients 
with a definite'y established clinical and laboratory diagnosi.s of 
amebic dysentery without any evidence of syphilis, (Table III). 

XIII. Bccf-hcnrt Lipoid Immune Scrum in Relation to Ame- 
bic . and Bacterial Extracts. Complement lixation tests were 
performed u.«ing inactivated sera from .six rabbits immunized 
with beef-heart lipoids and a scries of alcoholic and acetone 
ameba extracts. Although all controls gave the proper re- 
actions, the lipoid beef -heart antisera gave in all instances 
strong positive reactions. Beef-honrt lipoid antigen gave n’so 
strong positive fi.xation with its corresponding immune scrum. 
Complement fixation between a series of bacterial alcoholic ex- 
tracts and the beef-bcart lijioid immune serum were negative. 
Those resulrs indicate that beef-heart lipoids can produce coin- 
pleinenl fixing bodies which give positive ro.sult.s not only with 
their own antigen but al.«o with lipoids of protozoa but not with 
lip-'ids obtained from bacteria' and yeasts. The beef-beart lipoid 
sintiscrum appear.^ as much non-specific as its antigen, (Table 
IV), 

Table ly 

Beef -heart Lipoid Immune Serum in Relation to 
Amebic and Bacterial Extracts 
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’DISCUSSION 

. The analytical study of, amebic antigens and the fac- 
tors which, influence the quality of the extracts has 
shown that useful antigens can be easily obtained if 


the simple procedure outlined here is followed. The 
findings indicate that extraction at 55 degrees C. for 
two weeks is the procedure if a thorough extraction of 
useful antigen is desired. Alcohol or acetone extracts 
are of such strength that the recommended additional 
concentration by evaporation is usually unnecessary. 
These extracts are highly specific. The fact that they 
give positive complement fixation wdth beef heart 
lipoids immune sera does not affect their specific char- 
acter. According to Sachs (8) the sensitiveness of 
specific antigens increases with the addition of choles- 
tcrrol without the loss of their specific character. The 
addition of cholesterol or lecithin to amebic antigens 
resulted in their complete loss of specificity giving 
positive complement fixation with syphilitic serum and 
immune sera of other protozoa. Sachs’ observations 
do not seem to apply to the amebic antigens. As a 
matter of fact, the beef heaid; lipoid antisera give com- 
plement fixation with any extracts containing animal 
lipoids. The lower percentage of positiveness in the 
amebic complement-fixation test as compared with the 
Wassermann and Kahn test, is caused by small 
amounts of antibodies and not due to the weakness of 
antigens. This has been shown with amebic immune 
serum, which gave consistently strong positive com- 
plement fixations, even in high dilutions. If the anti- 
gens w'ere weak they could not give strong reactions 
regardless of the titer of the immune sera. The posi- 
tiveness of the test was increased by using 1 c.c. of 
patient’s serum instead of 0,.l c.c., thus increasing the 
amount of antibodies eventually present in the serum. 
If the antigens were only moderately useful, the in- 
creased amount of serum used in the test would not 
appreciably alter the results. The Wassei*mann and 
Kahn tests, performed with immune sera of E. histo- 
lytica, treponema pallidum and trypanosoma equiper- 
dum gave positive reactions; positive reactions were 
also obtained wth some amebic patients without any 
symptoms or history of syphilis. Assuming that these 
nonspecific reactions were caused bj" the nonspecific 
antigen used in the Wassermann and Kahn test, a spe- 
cific antigen was prepared from treponema pallidum 
in a similar way as that for amebae. Wassermann 
tests performed with this extract gave positive reac- 
tions with the sera of rabbits infected with treponema 
pallidum, with syphilitic sera, but negative results, 
with sera of rabbits immunized with ameba or with 
the immune serum against trypanosoma equiperdum.. 
These findings would indicate — and Ave would recom- 
mend— the use of a spirochete antigen for those fe\v 
cases Ayhere the complement-fixation test for amebia- 
sis is positive and the usual Wassermann and Kahn, 
tests are also positive. , . 
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The alcoholic extracts of hlvfolutica give specific 
complement fixation and can also be used to produce 
“pecitic immune Fcrum: they are less toxic than the 
v.’ashings of aineba cultures when inoculated in ani- 
mals. Whether the.se e.xtraets can be used to produce 
active or pa.ssive immunity remains to be determined 
!>y additionrd .-itudics. 

SUMM.AP.V 

]. Alcohol and acetone e.xtraets of E. hhlolytica 
yield a specific antigen. Specific antiamebic serum 
can be produced by the injection of thi.s antigen. 

2. The beef-heart lipoidal antigens used in the 
Wa.ssermnnn and Kahn tests can give non.specific i-eac- 
tion.H not only with serum of amebic dy.sentery pa- 
tient«, but afso %vith immune serum jirodiiccd from 


various protozoa. These beef-heart lipoids can pro- 
duce antisera wliich can be shown to contain non- 
specific antibodies. 

3. When complement-fixation te.sts are iiositivo for 
both amebiasis and syphilis (Wassermann) the Was- 
sermann reaction can be checked by using a specific 
.spii'ochete antigen in.stead of the beef-heart lipoids. 
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Gir.fiUA.VNO.N, B. J. 

C'/iKr «/ Tcrmbml lU-Hia nf Vnknnwn Oriffiit. 

-An Anioricnti woman, aged 20 year.'’, a liousewife. enjoyed 
good health unlil recently. So far as she knows, there was no 
exposure to tuherculo.sis. She had a mild influenza five yc.ays 
ago. Till-re have been no other respiraloi-y infection.^. Diges- 
tion wn.s ahva.vs good, and the bowels moved well. Her weight 
l:ns remained steady at aliout 110 pound.s. There has been no 
trouh'.c with menslniatinn or tirinatioTi. 

The patient came complaining of intermittent, cramp-like pain 
in tlie epigastrium which had been pre.sciit for four days. She 
had been iiau."eated and vomiting for twenty-four hours. There 
was n .similar attack a month previously. Ju.st before the pres- 
ent attack, she had a severe cold, and felt bad for a week after- 
wards. She felt very tired. At fir.st tlie epigastric pain was 
worse after a heavy meal; later, it came at any time, either 
when eating or an hour or two later. Drinking cold evator once 
proiiuced .severe pain. The jar produced by stepping off a 
curb made the pain more severe. The bowels moved every day 
hut she took .several cathartics whieh caused tlie pain to be 
much ivor.'-e. 

K-mminatiuJi showed a woman who apparently wa.s .suffering 
severe pain in the loc\er abdomen. Temperature and pulse wore 
normal. Tlie abdomen w.os e.xtreniely tender, e.«pccialiy in the 
right lower quadrant, but there was no rigidity and no di.sten- 
sion. No mas.s could be felt on e.xamiiiation through the vagina 
and root am. The re.sl of the physical cs.-iminiition .showed nolh- 
I'lg wrciig. Tile hemoglobin was a little low. The urine was 
nortaal. The leucocyte count was t'.OOO. The Was.scrmann rc- 
e.ctim w.as negtitive. A “flat” film showed one or two loops of 
i '.'1 edi'-il with gas and with a siigge.otion of the marking* 
which are indicative of obstruction. .A diagno.si» was made of 
parual ob.-t ruction of the ileum, and the patient was operated 
on. 

At 1 ;iirn!ion. the entire cecum and ahout half of the ascend- 
ing coie.i, t 'gi ther with the ia.st .six inches of tlie terminal ileum, 
were fe>.n,i i-i be thickened and reddened. All of the me.st-nteric 
ni'di'= di.i n ng tiiis region were enlarged; .»ome were the size 
of wnlrii- The appendix was ni .“0 thickened. Some of the 
nodes V iue reuiovod and the pathologist reported an innamina- 
5*iry riact'inn. There was no suggestion of cancer, tuberculo.sis 
cr Htidgk’.n's di.sease. 

The abdomen was elos.^d and the patient appears now to be 
recovering unrf-r a hygienic regimen with period.s of rest .and 
hcl'-aihe! .npy. .-the is gaming in weight and there have been 
no Turther symptom.-, 

H. J. Wolff (Rochester, Minn.'i. 

Gt!.\Y. iKVI.VC. 

I'rirrilat Tfrur-.n in /.Mof-un to ilrcr of Ihr Sl07niicli and 
H-et/rni/oi. Aik hi!. Vl[, Jio.i. (.tfrij/j 

The anther hrielly review? the .\mcrican literature on the 
rrlniion.ship of trauriia to peptic ulcer and comments on the rela- 
tive infrr-rinenr.v of repart'-d cases a,- eornp.ared with the more 
apparent tv-adint?-- with v.-hirh Goniinontai phy.sicians accept 
trantnatie u’c»-r os a clinical entity. The author adds five 
ce.s*-.- to the literature in which trauma was considered to be a 


factor, eillier in the production of ulcer or the aggravation of a 
previously e.xi.sting one. Three of these cases were grouped as 
acute traumatic ulcers, though admitting, correctly, that it is 
an exceedingly difllcuit matter to correctly appraise the role 
which trauma plays a.s an etioiogicai factor. 

In the throe ca.sos reported in whieh trauma was believed 
to bear a eau.sative relationship, a lii.story of epigastric injury, 
blood in the vomitiis or .stool, or botli, and X-ray findings con- 
stitute the basis for diagnosi.s. In one case in the group the case 
was not studied by the author until four months after the in- 
jury; during the next eighteen months of observation the clinical 
and laboratory studic-s were typical of duodena! ulcer, the quo.s- 
tion remaining undecided .as to whether or not the injury 
caused the ulcer. In the fifth case there was an antecedent 
history of digestive disturbance and findings which warranted 
the diagnosis of a duodenal ulcer, and the injury sustained 
which constituted the basis of the report was thought to aggra- 
vate already existing pathology. The author feels that there 
can bo loss controvcr.sy concerning the aggravation of pre-exist- 
ing peptic pathology by trauma than in the group where patients 
were clinically free of symptoms, but with their development 
following an injur}-; even in otherwise fairly clear-cut ca.ses 
the po.^sibility of the existence of a so-ealled “silent” ulcer is to 
be borne in mind. 

In hi.s analysis of the symptoms usually obsen-ed in such cases 
Gray lists vomiting a.s the most frequent .symptom and calls 
.attention to the accepted dictum that the danger of gastric 
injury from external trauma is much greater when the stomach 
is full. He believes that hematemesis, either in its appearance 
or its severity, does not furnish a sati.sfactory criterion as to the 
c.xtenl of slomacli damage. The promptne.ss with which a diges- 
tive .symptom appears following an injury of thi.s sort is em- 
phasized. The author faolieves that acute traumatic ulcer may 
result from an external injury, but cautions against too wide 
acceptance of trauma as a factor by noting the relative infre- 
quency of peptic ulcer following gastric surgery. He looks upon 
trauma a.s a factor that rather reve.al.s a pro-cxi.sting chronic 
ulcer than as a factor in the pathogenesis of chronic ulcer for- 
mation. The medical legal importance is stressed and a safe 
rule is laid down when he says that in order to prove that an 
injury Was the cause of a chronic peptic ulcer there ahouhl have 
been X-ray evidence of a normal gastro-duodennl structure done 
a short time before an accident wa.s su.stained; otherwi.se he 
believed that the as.sumption that a chronic peptic ulcer in a 
given caae is due to trauma is entirely speculative. 

In connection with the rather large number of ca.soa reported 
in the German literature, it is interesting to note the author’s 
quotation from Kessler that the German State Insurance OITtce 
went on record in 1R27, denying that any relationship existed 
between trauma and gastric ulcer. 

Virgil B. Simpson. 

jArre. R. H., ASD LaI-xg. D. R. 

Cfiatiffru ill the Diprstivc Tract itt Uremia. Arch. Inf. Med., 

Vet. 5.7, .Vo. 0, P. SoO, June, JOS/,. 

The author? review the literature extonsivolv and cite the 
various caure.s of ulceration of the Iwvcl. Treit’z believed that 
urea which is excreted through the gland.s of the inte.stinal 
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mucosa is broken up in the lumen of the intestine into anmibnia 
and , carbon dioxide. Ammonium carbonate which exerts a 
caustic action is formed. Bacterial toxin is given as a cause 
by Jlatthieu and Roux. 

Pineau offers as his theory of causes, alterations in blood 
vessels and perivascular tissue, irritation of the nen'es and in- 
creased blood pressure. Siegniund found arteriolonecrosis in 
the submucosa in one case of glomerulonephritis and in three of 
malignant nephrosclerosis. Vollhard stated that in true uremia 
there is a great tendency to infectious processes, admitting, 
however, that the role of the toxic action of i-ctained endogenous 
waste products cannot be completely disposed of. In one hun- 
dred thirty-six consecutive cases of uremia that came to autopsy 
between January 1929 and April 1933, no parallelism was found 
by the authors between the severity^ of changes and the duration 
of the uremic state. In thirty-seven eases (27.1';c) the essential 
change was slight to moderate edema of the subniucosa which 
affected the large intestine. In seventy-two cases {72.99c) 
hemorrhages occurred in the digestive tract: stomach, ileum, 
cecum and colon. In eleven cases it was extensive. In twenty- 
seven cases ,(19.8rr) pseudomembranous and ulcerative changes 
were found in the esophagus stomach and pleomorphic changes 
in intestine with intimate relation to hemori'hages of vaidous 
sizes. None were found in the duodenum. Microscopic examina- 
tion revealed in mild eases, thickening of the submucosa and 
dilatation of the veins of the basal venous plexus of the mucosa 
and submucosa, in hemorrhagic cases exti-eme congestion of 
vemiles and veins, in severe forms complete hemorrhagic in- 
farction of the mucosa, in the state of diphtheritic inflammation 
completely necrotic mucosa, the necrosis e.xtending into the sub- 
mucosa. Tlie authors do not accept Treitz’ or Siegmund’s ex- 
planation of the cause of ulceration. No diffei-enccs in urea re- 
tention were found in the mild and severe cases. No arteriolar 
changes wore found in nine of twenty -seven cases of the diph- 
theritic and ulcerative infiammation of the intestine. They be- 
lieve that uremic necrosis and ulceration of the intestine are 
secondary to hemorrhages as Matthieu and Roux suggo.sted. 

Leon Bloch. 

Saffer, Louis J., and Paui.son. I^Ioses. 

Residiml Hepatic Dajmgc in Catarrhal Juumlicc as Deter- 
mined by the Bilhaibin Excretion Test. Arch. Int. Med:. 
Vo'. dS, No. <?,' P. SOS, June, ISSi. 

Eleven patients wore studied at intervals from two months 
to eighteen years after an attack of catarrhal .iaundice. four of 
whom were symptom-free and five complained of indefinite diges- 
tive disturbances at the time of the study. In nine of the eleven 
the amount of retained bilirubin ranged from ton per cent to 
fifty per cent, an amount of five per cent being tonsidered of 
pathologic significance. The severity of the tost and the time 
of occurrence of the jaundice bear no relation to the amount 
of bilirubin retention. In view of these results it is conchulcd 
that catarrhal jaundice is not so innocuous as is commonly be- 
lieved. 

Loon Bloch. 

Beer, A. 

HuematenKmi.’; in Tumors of the Liver, irfciicr Klin. 
Wochcnschnft, June 2S, JSSJ,. 

Case report of melcna and hematemasis due to an incomplete 
ob.struetion of the portal circulation. The hatter was the I’e- 
snlt of cancer of the gall bladder causing .several metastases 
which involved also the renu portae. Such interference of the 
irorta! circulation predisposes to stasis in the collateral circula- 
tion and any additional factor such as thrombosis in the portal 
vein may cause a sudden and complete obstruction, resulting in 
hur.sting of the oesophageal vein.':. .Also any increa.se of the 
Intra-abdominal pressure may have the same effect. A com- 
pression of the vena portae caused by cancer of the gall bladder 
is not frequently reported in the literature. The absence of 
splenic tumor is noteworlliy and may be explained by the short 
duration of the pathology. An accompanying prelatal auto- 
dige-stion of the oesophagus near the cai'dia also may play a 
role in producing bleeding from the engorged blood vessels. 

, - M. E. Gabor (Milwaukee, Wis.). 

Westfahl, K., and Kuckuck, W. 

Irritable Stomach and Peptic Ulcer. Their Patholoc/y and 
Therapy. Dcv.tscho Med. z. TV'oc/i., 27, 2S and SO, July, 
ISSi. , 

The preponderance of gastritic components in peptic ulcers 
is evaluated and analyzed. Gastritis, although a frequent ac- 
companying factor of different types of ulcerations, is per sc 
a clinical entity. This has been aptlj^ demonstrated by recent 
studies gastroscopically, roentgenologically and histologically 
(on fresh, resected stomachs.) The etiologj'- of gastritis is 
very , complex and the transfoi-mation of one type into another 
is quite common, a hyperacid gastritis changing into an anacid 
type, etc. It is possible that especially the hyperacid gastritis 
is a’ forerunner of peptic ulceration, the latter being a “hemor- 
rhagic, ulcerative” fornr of gastritis. Other forms , of gastritis, 
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namelj' those lacking gross pathological lesions, are manifested 
by hyperemia, cellular infiltration, increased activity of the 
. mucous folds. These are functional variations manifested by 
symptoms closely resembling those of duodenal or stomach ulcers 
without any p.athological findings however. Patients belonging 
to this category display great sensitivity to normal stimuli and 
respond with symptoms which the authors divide into two main 
gi-oups, 3. e., hyperergic and hypoergic stomachs. The former 
occur chiefly in adolescent age and in the more severe cases 
may show seasonal fluctuation as found in typical ulcerations of 
the stomach. Estimation of the HCl content is not chai-acteris- 
tic. It very often follows some type of infection or may ha due 
to nicotine, etc. The hypoergic variety is concomitant in the 
asthenic typed individuals e.specially young people with neu- 
rasthenic and “vegetative” stigmata. Subacid and anacid con- 
ditions here are often encountered. A cellular exudation com- 
bined with congestion and punetal erosion is the result of a sym- 
pathetic and parasympathetic instability causing often a circum- 
scribed anemia. The loss of defending epithelium results in an 
insult of localized areas as manife.sted by exposure to auto- 
digestion of HCl and pepsin. Irritable stomachs with a hyper- 
ergic behavior cori-espond to vagus while the hypoergic type 
is analogous to sympathetic irritation. The fully established 
gasti-itis is not identical with this syndrome and peptic erosions 
are not necessarily superimposed upon gastritis. They are, 
i-ather, very often the end result of a complicated mechanism 
consisting of anemic areas which succumb to autodigestion. The 
degree of HCl content does not seem to be the most important 
factor. 

Therapeutically, we must endeavor to retard leucodiapedesis 
and an undue increase of HCl formation. .Atropin. mild seda- 
tives are given. Alkalies are not recoimnended but a greater 
stre.ss is laid upon a well-cliosen diet eliminating all such food 
as may stimulate acid secretion. Any kind_ of meat belongs to 
this gioup as proven by painstaking examination except meat 
which has been boiled twice. Spinach and the cabbage family 
are also responsible for a greater stimuli upon the acid secret- 
ing glands. On the other hand;' fats and oils have the opposite 
effect inasmuch as they not only retard acid secretion but also 
reduce a diapedesis of cells thus having a beneficial effect upon 
capillaries of the mucosa. 

M. E. Gabor (Milwaukee, Wis.). 

Lemmed, G. 

The Clinical Siynificance of Diverticula of the Duodenum. 
Arch. /. Verdnuunyskrankh, No. 56', July, ISSi. 

Diverticula of the duodenum are apparently an adjunct of 
advanced age; in about 10 per cent of all patients over seventy 
yoai's, duodenal diverticula were found. Their frequency in 
the sixth or seventh decade seemed to be analogous to the cancer 
of the stomach. Symptomatology is often vague, at times 
stoi-my. It was impossille to establish a clinical entity. The 
pi’oximity of .ndjacent tissues especially that of the pancreas 
and the .call bladder may arouse symptoms characteristic for 
pathology occurring in these organs. However, to some e.xtent 
duodenal divoi'ticula may be responsible for complaints that may 
reveal a more distinct .symptomatology, giving rise to the so- 
called “papilla-syndrome”. This consists of phenomena which 
are due to pathology of the intra- and extrahepatic bile-ducts. 
Associating pancreatogenous diarrhoeas may occur in parapapil- 
lary diverticula. In other cases, sudden colics in the upper abdo- 
men, irrespective of food, may be the I'esults of diverticula situ- 
ated above the papilla. The incidence of hepatic cirrhosis is 
mentioned and many cases are treated under this head while 
the pi-esenco of duodo3uim diverticula i« mostly overlooked. In 
other instances, such diverticula are often considered as and 
treated for gastric cancer or disea.ses of the extrahepatic bile 
duets. Ii3sufticiency of pancreatic function should always arouse 
one to the possibility of a duodenal diverticulum. The author 
purposely disregards etiology and thinks that duodenal diver- 
ticula of old age arc mostly of the pulsion type. They are often 
concomitant with the paraoesophagcal. hiatua-hernias. 

Tlie therapy consists of resection wherever possible, otherwise 
shoi-t-circuiting or duodenal irrigalion .should be done. The 
discrepancy between the findings of the natho’ogists and the 
roentgenologists is due to the fact that both observers have 
patients of diffei'ent ages and ailments for examination 

M. E. Gabor (Milwaukee, Wis.). 

Culpepper, A. L., and von Haam, E. 

Primary Carcinoma of the Liver with Extensive Metastases 
to the Right Heart, and Tumor Thrombosis of the Inferior 
Vena Cava. Am. J. of Cancer, 21 :35.i-3G2, June, ISSl). 

Primary carcinoma of the liver is not such a rare disease as 
one might think; the many statistical reports available records 
its presence in .12 to .14 per cent of all autopsies, and 1.2 per 
cent of all cancers. 

The case here reported is that of a negro, 5C years of age. 
The antemortem diagnosis was arteriosclei'osis with cardiac 
decompensation. The man died a tynically cardiac death. 

At necropsy there was edema of the legs with ascites and an 
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I'fi'.'srfrf-Ji Ever and rplMn. The “pleoii was acutely conKested, 
but the iiver ctiutaiTit-d multiple tumor nodules, and was con- 
rest' d. From the hi'toloKic appearance of the ftrotvth, a diatr- 
nojic r.f primary careinotna of the liver was made. Two inter- 
t-fTins: rwond.'iry !vsioii.‘‘ we:c found to be the cause of the 
c.Tiiiac symptom-CD.mpk'X. The firi-l of thc.se. and doubtle.s.s_ the 
lir?'. to comv dnrins: life, was a ‘urnor ma.ss in the rieht auricle: 
the Sfcond w.-.'-. a nutastiitic mass producing thrombosis of the 
irsftTior vf-nn cava. 

As in many other ca.ses „f pri.oiary carcinoma of the liver, 
"hf le.'ifir: here found vras associated with an curly moderate 
cirrhosis with rcgen.-rjilion of liver cells. This ro'ntionship i.s 
such a pau'tive one th.af i!.-, Fiynificanco cannot be lightly re- 
gtirdf-'L Furihermrnc. invaiuon of the vascular channels of 
the liver, especially the porta! radicles, is very common in 
primary rarcinoma of thi.s organ, and the proccs.s accounts for 
(be i'.opid intr:i-h(*patje ea'onsion of such tumor.'--. Extension 
into (he hepatic vein;: and thus into the inferior vona cava has 
been ser-n before, but it occurs more frequently with rtnal and 
sttpwarenn' ttitnor.--. 

The ttimor implantation in tile right auricle was unque.slion- 
ab’y hlond' orno, and reoulted from the separation of one of 
liie liiet hits of tumor to find if.s way into the vena cava at the 
poitit where (he tributary hepatic voin.s ent"r. 

n. J. tVoIff ( Roche.'-'ter, Minn. i. 


Ci.rar. Louis H., TIancks, ’IViluis F. 

Tf'f CcvqmitaHy Short E.sop/iog.'is. J. .1. M. .L. 102:2008 
(Jmv If!}, lO-Ut. 

A? resin of the c.sophngns with esophagolracheal fistula has 
been con.sulercd the most eotiiniori congenital annmalv of thi;: 
slructarc hccan.se of its- fatal outcome and opportunity for .study 
at nutop.sy. Congenital ptenosi.; of the esophagus i.s not as 
we’i hnotvii or as frequently recogniaod, often being confused 
tvilh the arquirwl type. 

The authors in this paper consider nn annmtiiy characterized 
by congenita! shortening of the e.sophngtis and by the prc.sence 
in the thoracic cavity of a portion of the stomach, with steno.sis 
at the jiincUon of e.':ophagiis and thoracic stomach. There is 
a scarcity of reports of this condition in the literature. Cases 
of this type have been improperly diagnosed ns acquired stric- 
ture and peptic ulcer of the esophagus. The authoivS renort 
on fouPti-en eipq-.s. The ages in tiie present series varied from 
six and one-iinlf years to 32 years. 

The f.^miptomatolngy is divided into two groups. In one group 
the ot'l.slanding symiiloms are dysphagia and regurgitation with 
di.‘-turhanccs in nutrition and growth. 

In the second group, di.strcs.s particularly after eating was 
an added complaint. The dysphagia date.s back to birth or to 
the .addition of .solid food to the dietary. In children weight 
loss is noticeable. The distress inaj* vary from indigestion and 
■fi.atulenee to severe epiga.«tric pain. 


GoODAI.L. IlAgr.Y W., AND IIOI.T. lA'.MAN II. 

TInirncic St'oitrirh. Thrport of five cnece. Vol. S.l, So. .{ 

.-I;)/-/,'. 103/,. p. 

The authors rejiort five ca.se.s of thoracic stomach bringing 
{Pp np twelve. They 

are under the imnrc.'sion that the- incidence is higher than 
apparent and that the rarity i.s due to the fact that many of 
the ;.'*tie;!t.- v.-ith (his condition nre probably reported ns 
diaphrcgm.'itie tii-rnia. They que-Stion the frequency of the 
i'ceutTC-nre of hernia through the esophageal opening and feel 
th.at ttie roentgenuiogi.st has overiookcti many enstvs of thoracic 
'-'onn'ch. 

T.'.c cause f.f thoracic .stomach is ascribed to a failure of 
tiorm.-d grouth in the length of the esophagus in the course 
of ciuhryologie development after the .stage in which the trachea 
i ti-^ already been separated from (he e.sophagns. There mav be 
no •yrnntr.ms .as in Bailey’.s patient who lived to bo 77 or they 
m.’i.v b- of two distinct tyjie.s, those refenibje to embarrassment 
of th'- thoracic organ.s comprising Type I. in which the bulk 
Ilf tbi- stomach was above the diaphragm, .and those which arc 
the rf’olt of interference with gastrointestinal mobility with 
till- bulk of (he ftoni.aeh bob.nv the diaplir.agm, compri.sing Type 
H. rty.s!'h;jg'i.a is not a common .symptom of thoracic stomach 
but i.s of diaphragmatic heristn. 

The author believes that tbor.acic stomach is a definite clinicttl 
entity and be’ong-; in the field of interna! medicine. Any patient 
■with unmitigated K'istrointo'tir.iil symutom* with negative rou- 
tine roentcw!n’ogif,al findings should be suspected of having a 
tb.nrncic rtore.eeh. The Irtatnicnt cnlirely palliative. 

Leon Bloch. 

Rnow';. Tf!(>M.‘.s U. 

Si-tn,’ Xoti:!' 0,1 ISf'i'itii lh<)rr.tivr Sl'!i:pti,iinf:. Sooth. .Mftl. 
r.'!.. 2T:.‘,8!--i.'r>, Juv'-, IPJi. 


The author in an article nccos.«nri!y genera! i.a fc;>pe ofTcr.s 
.an rspianation a? to whv referred symptoms are so common. 

the riirc-a.s'--, v.hieh are nto-t likely to cause confusing 
.symptoms in ths' digwfjve tr.act. and closes his paper with a 
plea for !>--:? narrow sp.'-ri.alism in medicine. 


The interpretation of alidominnl pain is difficult since wo, do 
not know its nature or mechanism. This lack of knowledge is. 
evidenced by the numerous explanations offered — change in 
viscera] tonus, .spasm, viscerosensory reflex, pain fibers in the 
splanchnic nerves, compres.sion or stretching of the intrinsic 
nerves or blood vessels, etc. — none of which is generally accepted.. 

The potential causes of referred symptoms may be grouped 
under three headings — the anatomic, the circulatory, and the 
nervocE. The anatomical reason of course results from the. 
close physical proximity of the dige.stive tract with other .ab- 
dominal and even thoracic organs. Circulatory causes opirato 
not only by chronic passive congestion due to a failing heart but 
also by chemical means, secondary to metabolic disturbances 
and deficvmt elimination, and by disturbances of infectiou.s or 
toxic origin. The neurogenic causes are perhaps the most 
important of all since they are dependent upon both pain and 
the affeclivity of the individual. 

Among the diseases to bo borne in mind -when the patient 
presents digestive symptoms arc social maladjustment, brain 
tumor, migraine, tabes, acute infections, measles, tjTohoid fever, 
diahetn-s, pulmonary tubc^-culo.sis. chronic infectiou.s arthritis, 
disturbancc.s of the thj'roid, pyelitis, pernicious anemia, angina 
pectoris, etc. 

Belter histories should he taken, the physical e.xamination 
should bo more complete, and the laboratory used more in-, 
telligently, selecting only those tests likely to bo of service — ; 
instead of utilizing blindly and indiscriminately cverj’ known 
procedure. Definite proprre.ss will be made when the case is 
studied in that manner and the physician recognizes that man is 
an entity and not a summatioti of his organs and .systems. 

,7. Duffy Hancock. 


Pol.N-DKX-rEP., CtlAnUES A., AND GnEENE, CAni, 11. 

Toiric Cirrhosis of the Liver. J. A. M. A., 102:2018 (June 
1C), 19,34. 

The authors point out that chloroform is the best known of 
the chlorinated b.vdrocarhons which have a toxic action on the 
liver. Carbon tetrachloride i.s clo.scly related chomical'y to 
chloroform and 1= likcwi.'e a hepatic poison. It has found 
wide use in industry because of its non-inflammable character 
and because it is an excellent solvent for facts and greasc.s. 

Acute poisoning from the inhalation of carbon tetrachloride 
fumes has been recordetl. In many of the severe cases, death 
ensues from an acute toxic necrosis of the liver with the clinical 
picture of acute yellow atrophy. Experimentally it hn.s been 
.shown that a toxic cirrhosis can be produced in ilog.s b.v the 
administration of .small doses of carbon tetrachloride over a 
long period of time. 

The authors report an Itjilian male, age -IG, who.se occupation 
was that of a cleaner of clothes. The cleaning fluid, used in 
a pooriy venti’nted room, consi.sted of a mixture of fifty-flve 
per cent carbon tetrachloride and forty-five per cent naphtha 
and benzine. There was a negative history for alcohol. The 
patient developed the clinical picture of cirrhosis of the liver 
w'ith ascites. 

At autopsy the liver showed the picture of chronic hepatitis 
with cirrhosis. 

The :nitl?ors fee! that this case i,» a counterpart clinicall.y 
of the experimentally produced lesion.s in the dog from the use 
of .'mail amounts of carbon tetrachloride over a long period 
of time and jtoint otit that this ca.se dcmon.strate.= thet chronic 
carbon totrachioride poi.soning is an additional industrial linzard. 

Francis I). Murphy. 


FllEK.MAN, XOIIMAN E.. A.VD BltOW.X, ROBEJIT L. 

Castrir L'nrntir in the Treatment of r'ljloric Olishaiefion 
(Aji Srporitnenin! Sfiuly). S., G. and O., 58 .-.o.'iO-O.IS, June, 
lO.'li. 


In doing dail.v aspirations of stomach contents to .stud.v the 
ga.stric .secretion of cats after pyloric ob;:truction, tlie nulhor-! 
fb.scrvcd that the animals subjected to repeated lavage survived 
longer than tho.se- which were not so treated. This finding 
was of interest in view of the work, of Gnmb'e and Mclver, tvho 
believed that death after pyloric ol'-struclion was directly refer- 
able to the loss of water and electrolyte.^ from the Iridy by 
way of the rtnmach. To check the accidental observation de- 
scribed above, Freeman and Brown carried out a wtdl conc-ivod 
and controlled experiment, limited, however, to a very .small 
number of aninial.s. , Their opinion is that the reduced lots of 
lluid.s and chlorides (which accounts for the proiong.-ttion of 
life) i.-t a direct rc.sult of keeping the stomach e.mpty — in other 
-words, distention of the .-tomach has n direct incitant action 
causing an increased lo.ss of fluids and chlorides from the body 
by way of the stomacli. Protein loss by that route -wa.s found 
to be quite small and the ro.su’ting dehydration in pyloric ob- 
struction wn.s not associated with an elevation of boclv tempera- 
tore. They .‘uggc.st that the beneficial effects following the 
clinical two of gastric lavage in cases of pyloric obstruction is 
the result of the decrea.so in the rate of loss of fluids, and 
chlorides. 


J. Duffy Hancock, 


SECTION 11— Experimental Physiology 


THE EFFECTS ON GASTRIC SECRETION IN DOGS OF VARIOUS 
FOOD-SUBSTANCES EMPLOYED IN THE TREATMENT 
- OF GASTRIC ULCER 

By 

ARMINE ALLEY, M.AA 


MONTItBAI, 


T he effect of various “ulcer diets” upon the gas- 
' trie secretion of the pouch dog has not been in- 
vestigated in any great detail. It was, therefore, of 
interest to compare the secretion produced in a gastric 
pouch on the foods in the diets proposed by Jarotski, 
:Sippy, and Smithies, respectively; Only the simple 
foods given at the beginning of the ulcer treatment 
were investigated as those given in the later stages 
of treatment are of greater variety and, therefore, 
makes the analysis of their effects in the gastric secre- 
tion very complicated. , 

, ' . . METHODS 

Usually the foods were given by mouth in the manner pro- 
posed in the diets and the pure juice collected from a gastric 
pouch. The investigation of any diet was not carried on for 
more than one day as the components of these diets, such as 
butter, milk, cream, and egg-white, may cause a diarrhoea in 
dogs. Two dogs were used, one (20 kg.) with an Armour pouch 
(Armour, 1930) formed from the lesser curvature region of the 
stomach and’ the other (13 kg.) with a Pawlow pouch formed 
from the greater curvature region. The gastric juice was ana- 
lyzed for pepsin by means of Nirenstein and Schiff’s modification 
of Metts’ method and for free and total acidity with Topfer’s 
reagent and phenolphthalein respectively. Control experiments 
were carried out with raw beef-heart at various intervals during 
the experimental period in order to ensure the normality of the 
secretorv activity of the gastric glands. 

’ Jarotski’s (1925, 1926, 1930) diet, consisting of raw egg- 
white and unsalted butter given sepai-ately, was investigated 
by giving these foods in’ different experiments. The whole 
amount of the butter or the egg-white was given by mouth at 
one feeding as specified by Jarotski. Sippy's (1915) diet con- 

TABLB I 


Seci'etion fiwn mi Armour pouch on 100 gni. huiter 
and 225 giii. egg-white . respectively given in one 
feeding by mouth or by fistula. 


! , Expt. 1. ' 

j _ Feb. 2. , 

Expt. 2. 

Nov. 24. 
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Vols. m c.c. 
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■i - . ' • . 
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' 

0 
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1 ' . 

2.55 

' '2.8 

5.4 . 


: ^Dop.Trtiiiont of I’liyssioloKj-, McGill University, Montrenl. 
■ Submitted JuIy.lS; lO.'ll , ' 
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Table II 

Secretion from a Pawlow pouch on 100 gm. butter and 
225 gm. egg-white respectively given in one feeding 
by mouth. 


Expt 

. 5, Nov. 2-1, i?u»pr. 75 Km. j| Expt. 

0, May U. 

200 I 


Acidity 

i| 

Acidity 
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m. crj/l, . 

m. cq/1. 
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Total Free 

! 

1 otal 
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( 
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3.0 
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103 .57 
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200 1.0 

. 128 


h\ 
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123 01 

144 0.3 
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11 
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1 

.Vverngc !■ Total 
202 1 8.0 

1' 

.\vcraRe 

Avcr.aso 

.\vcrage 

21.3 

107 00 
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SO 

04 


sists of small but frequent feedings of equal parts of milk and 
cream alternating with alkaline powders. In these experiments 
cream with 15 per cent butterfat or milk with 4 per cent butter- 
fat was given in small amounts either with or without alkaline 
powders. The cream and the milk were not mixed but were 
given separately as it was thought that the comparison of their 
respective effects would be of value. For Smithies’ (1917, 
1925) diet, consisting of soft carbohydrate gi'uel, liquid cream 
of wheat was given, made by cooking 30 gm. cream of wheat 
in 600 c.c. of water for one-half hour. 

The experiments were started when the glands were in a 
resting condition, i. e. when no secretion or yhen approximately 
0.3 c.c. or less of mucoid secretion occurred in 15 minutes. The 
Tables have teen made from experiments which were considered 
typical of a repeated number of similar experiment.s. 

RESULTS ON JAROTSKI’S FOODS 

Table 1 shows that butter and egg-white when given 
bjr fistula or by mouth stimulated a very small secre- 
tion from the Armour pouch. All the egg-white had 
passed into the intestine by the end of an hour and a 
quarter, leaving the stomach in an alkaline (to lit- 
mus) resting condition. 

It is seen in Table 2 that egg-white stimulated a 
very small secretion of short duration from a Pawlow 
pouch which has also been demonstrated bj' Marbaix 
(1898), Serdiukoff (1899) and Virshubsky (1900). 
Butter gave a small but prolonged secretion with a 
rise towards the end of the secretion which has also 
been obtained by Piontkowski (1906) on, olive oil. The 
total and free acidities were low, showing a rise to- 
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%vard the end of secretion. Tlie peptic power, on the 
other hand was high at the beg-inning- of .secretion but 
feii contiiuiou.sly to an extremelj- small figure at the 
end of the .secretion. 

In comparing the secretion from the Armour Jind 
Pawlyw pouche.s on butter (Tables 1 and 2), a striking 
diiTerence i.*^ seen in the coui’.se of secretion and also 
in the volume, neither of which could be accounted for 
.'olely by the greater size of the Pawlow pouch. A 
four-hour .secretion on 100 gm. of butter gave 2.4 c.c. 
D-om the Armour jioucli while a six-hour secretion on 
In gm. from a Pawlow pouch gave 21.3 c.c. and also 
di.splayed a ri.se in the fourth and fifth hours which 
did not occur in the Armour pouch seqretion. 

Table III 

Si'crclioit on ,n'.al by mouth (control) from Armour 
and Paudow pouches respectively. 


I’tp?- 
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In Table 3 are given examples of the control secre- 
tion.s on moat which wore obtained from Armour and 
Pawlow pouche.s. The courses of secretions in the two 
pouche.s were .similar and were typical of the normal 
pouch .secretions obtained by Khizhin (1890). The 
t«>lal volumes were different owing to the fact that the 
PaAvIow pouch (6 c.cm. long and approximately 3.5 
c.crn. wide) was larger than the Armour pouch (5.5 
c.cm. long and approximately 2 c.cm. wide). Since 
the control .secretion of the Armour pouch on meat 
wa.s normal, the variations from the Pawlow pouch 
were con.sidered normal for that region of the stomach. 


HF-SULT.S ON’ .SIFPV’S FOOD.S 

Table IV 

(Pi.ftnc .-rcrrlioit from an Armour pouch after the 
adiiiiriish'aiion of tiOU c.c. of mill: nr cream by fishda 
and bp mouth respectively. 


Kt;: 

Nv' 


JO 

n 


Xr.U'.Vir 
)U f e- 


.vi 

v::-: 


Vvi-ncr 
fu l 


Avrrnr.** . Duration in j 
I j,otrr« of i 
rv.vr-r f •»r*CTrtj*'n 


I’rv-o 


JTTi 

jn* 

12'. 


‘.•I 

‘K, 


20 

KY) 


'3Vi 

4*2 


. In the experiment.^ 9, 10. 11 and 12 (Table 4), GOO 
c.c. of milk or cream were given by mouth or by fistula 
in one feeding to the .Armour pouch dog in order to 
determine the normal secretory activity of the gland.s. 
In accordance with Lobas.‘--ow’.s (1896) finding.®, feed- 
ing fjy fistula proKhiccd less .'-•veretion than feeding by 
mouth. The pep.sin, acidity and duration were also 
dcpre.s.sed in the fi.stuls feeding. 


Table V 

(lastric secretion on 600 c.c. cream and 600 c.c. milk 
respectively fed by mouth to an Armour pouch dog 
in one feeding. 
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Table 5 gives in detail the results obtained on feed- 
ing milk or cream by mouth to Armour pouch dogs. 
These results vaiy from the Pawdow pouch secretion 
in that the first hour was always the highest for both 
milk and cream. 

Table VI 

Armour pouch secretion on repeated feedings of 600 
c.c. cream or 600 c.c. milk in 75 c.c. hourly portions 
for eight hours by mouth. 
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It may be .seen from the above e.xperiments (Table 
6) that when milk or cream is fed in small and fre- 
quent portions the gastric glands of the lesser curva- 
ture region produce a .small but continuous secretion 
lasting as long a.s the food is given. The cour.se of the 
.secretion in an hour following one of the feedings ran 
approximately a.s follows in fifteen-minute periods: 
on cream, in c.c., 1.3, 0.9, 0.7, and 0,6; on milk, 1.6, 
1.4. O.G, and 0,3. It is apparent that the compara- 
tively high secretion at the beginning of each hour is 
due to the nervous .stimulation produced by eating. 
The total volume.® of sccrcUon on cream and milk re- 
.spectively during the eight hours are quite close 
(cream, 28.7 c.c., and milk, 30.1 c.c.). This is not the 
case when the same amounts of cream or milk are 
given in the one feeding (cream, 12.2 c.c., and milk, 
20.6 C.C.) where the secretion on cream i.s much lower 
than that on milk and where also the volumes on both 
milk and ci-eam are lower than when given in repeated 
feedings. It .seems that the inhibition due to the fat 
in the cream was le.s.s effective when the cream w'as 
given in small portions. The acidities and peptic pow- 
ers of the .secretion on repealed feedings of milk and 
cream respectively lecrc higher on the milk. Milk 
given in one feeding produced .some of the highest 
peptic poirrrs. 
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Table VII 


Gastric ffccretiov on 600 c.c. cream and GOl) c.c. milk , 
fed by month to an Arindur pouch dog in 120 c.c. 
ho^irly portions for fir, e hours. 
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Table IX 


Pav:low-pouch secretion on GOO c.c. milk and 600 c.c. 
cream given in one feeding by mouth. 
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In experiments 15 and 16 (Table 7), cream and milk 
were given respectively in equal portions during five 
hours instead of eight in order to observe the duration 
of secretion after the feeding was stopped. Increasing 
the fluid fed per hour increased the volume per hour 
on milk but slightly i*educed the volume per hour on 
cream. 'A secretion occurred in the sixth, seventh and 
eighth hours on milk and cream but the volumes were 
2.0, 1.3, 0.1, and 1.8, 1.7 and 1.0 respectively. 


After giving milk in one feeding (Table 9) the 
curve of secretion was highest in the second hour 
which is followed by a rapid drop in volume and a 
slight rise in the fourth hour. Cream fed in this man- 
ner stimulated a gradual increase in secretion which 
remained high until the eighth hour, after which there 
occurred a fall; Thus on the increase of fat in the 
fluid food given, the hourly volumes at the beginning 
of the secretion were depressed, those toward the end 


Table VIII 

Gastric .secretion from, an Armour pouch on 600 c.c. cream fed by month in 100 c.c. and 50 c.c. alternating 
poiiions with or without alkali respectively every half hotir for four hours. 
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In experiment 18 (Table 8) where alkaline powders 
(original Sippy’s dose) were given, the total secretion 
was greater than that obtained on cream alone fed in 
a similar manner as in experiment 17. It was neces- 
sary to give some cream with the alkali as the dog 
refused the powders in pure water. The first dose of 
alkali decidedly increased the secretion but each suc- 
ceeding dose seemed to have less effect. The acidity 
was .decidedly increased every time the alkali was 
given and the peptic power deci'eased throughout the 
secretion. 

pawlow pouch secretion on the foods given 

IN A SIPPY DIET 

The experiments carried out on the Armour pouch 
dog were repeated on a Pawlow pouch dog in a similar 
manner. The activity of the greater curvature region 
may be considered more representative of the activity 
of The body of the . stomach. In certain respects this 
greater curvature region showed striking differences 
in, reaction to the Sippy-diet foods as compared with 
the lesser curvature region. 


increased and the duration of the secretion length- 
ened. Increasing of the fat also, on the whole, de- 
creased the acidity and especially the peptic power. 
It will be noticed that the acidity and peptic power do 
not follow similar courses, and the increase in acidity 
tends to follow the increase in fluid. 

In the next set of experiments (Table 10) both the 
cream and the milk were fed in 100 c.c. portions for 
six hours. The secretion on cream was collected for 
nine hours and that on milk for eight. The total vol- 
ume on cream (56.9 c.c.) for eight hours showed only 
a small increase over that on milk but the secretion on 
milk had practically stopped in the eighth hour, where- 
as cream produced 7.4 c.c. in the ninth hour at the end 
of which the flow of juice was still copious. The total 
volume of both the cream and milk fed repeatedly is 
greater than when they were given in one feeding. 
The increase in the secretion in the second half of the 
seci*etory period is also much higher than when food 
is given in one feeding. This difference may be due to 
the repeated nervous stimulation (indicated by the act 
of eating), and possibly also to the gi'eater rise in 
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Table X ■ . 

(Varfr/c nn fcpdinffs of GOO c.c. cvcam or 600 c.c. milk tjivcu in 100 c.c, portions for sio^ hours hy 

month to a Pawloic-ponch dog. 
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volume tovords the end of the secretion. On compar- 
ing the peptic power.s and acidities of milk and cream 
fed in repeated small portions, the acidity is on the 
mholc sUghJbi higher and the peptic poxoer decidedly 
higher on niilk. The courses of the peptic power and 
acidity do not run parallel to each other with either 
milk or cream. The acidity tends to rise or fall with 
the increa.se and decrease of fluid while the peptic 
power slart.-i hiyh with both milk and cream, then falls 
coriKidorably, followed by a rise on milk only. 

Table XI 

Gastric >.ecretinn on 600 c.c. of cream fed to Pawloio- 
poucli dog. too c.c. every hour for .six hours vnth 
alkali given halfvmy hcLwecn the hourly feedings 
hy month. 
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When alkali (half Sippy’s dose) was given halfway 
between the hourly cream feedings, as in e-vperiment 
2-3 (Table 11), the total volume secretion in nine hours 
tens inermsed (6.3.3 c.c. and 90.6 c.c. respectively) as 
compared with tlie volume obtained when the cream 
v;m given without the rdkali (Expt. 21). The dog 
•tolerated the alkali when it was dissolved in 30 c.c of 
W'ater to whicli were, added three drops of cream. 
After each do.se of alkali there occuimed not only an 
'increase, in rohimr hut also an increase in acidity.'Tha 
peptic power did not seem to be afTected by this 
amrmnt of alkali and remained at a constant low level. 

. RESULTS ON smithies- POOD 

In Smilhic.s’ diet small amounts of liquid gruel are 
.adminMered repeatedly. In the pre.scnt investigation, 
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however, 500 c.c. of liquid cream of avheat was given 
to a Pawlow pouch dog at one feeding in order to de- 
termine the duration and volume of secretion without 
repeated nervous stimulation. The cream of wheat, 
was prepared by cooking 30 gm. of the dry substance 
in 600 c.c. of -water. 

Table XII 

Secretion of a Pa'iclow-pouch on giving 500 c.c. cream 
of wheat (Smithies) in one feeding to the dog by 
mouth. 

j ; Ktpt. 2-1, Mnirli 21. j 
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The results in experiment 24 (Table 12) show the 
nonnal carbohydrate effect in the gastric glands 
■where the secretion is vei*j’ small and of prolonged 
duration with very low acidity and high peptic power 
(Khizhin, 1890). The total volume was low, being less 
than that on 6()0 c.c. of milk. No mucus was secreted 
in the first hour, but in the hours following ■vi.sible 
mucus made up approximately .5 c.c. of the volume 
secreted. 

Table XIII 


Effect of 500 c.c. cream of wheat on gastric secretion 
of a Pawlow-pouch produced hy 75 grams of fat, 
both foods given by mouth. 
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In experiment 26 (Table 13) the carbohydrate stim- 
ulus was .superimpo.sed upon the secretion on fat in 
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; order to see if the, ciii-hohydrate had, any efTect. on the 
secretion on fat or vice versa. The cream of wlioat 
was given ,at the beginning of the fourth hour of the 
fat secretion, tlie hour during which there is a notice- 
.a’ole rise Jn .secretion accompanied by a rise ui acuh'iij 
\'(a;d fall in pepife poicer. In comparing experiment 26 
with itsTontrol (Expt. 25, Table 13) it will be seen 
that volumes, acidities and peptic powei’s do not vaiy 
in any significant degree in spite of the fact that 500 
C.C, of liquid cream of wheat was given at the begin- 
. ning of the fourth hour. 

One further type of experiment was carried out. in 
. order to investigate the neutralizing efl'ect the cream 
of wheat has on the gastric juice of riro. Three con- 
trol experiment.s were performed in which a dog with 
oesophagolomy and gastric fistula was sliamfed with 
minced beefliearl Gu* five minutes. Avevage.s were 
taken of the total volume {127 c.c.) and acidity (total 
1-SS and free 103 ob{.ained) in the fir.st three-quaidors 
of an hour in the.se experiments. In other exiioriments 
fifteen TOimue.s after the usual sham feeding with 
meat, liquid cream of wjieat was fed to the animal and 
then administered domi it.- oesophagus by means of 
,a rubber tube (u.sual method of feeding). Tlic .stom- 
ach conleni,s were drained at the end of three-quarters 
of an hour from the time of sham feeding and tested 
for free and total acidity. On ghang 300 c.c. of liquid 
ctirbohydratc there was no frer adrUip and the fatal 
ncidffp nnhi Jli in. cq;l. the 200 c.c. of stomach 
conlent..s obtaineil. 

i3lSCU.>'.SIOK , 

. In the above rosulis it is .seen that, the lesser curva- 
ture region reacted dilTerenlly from the greater curva- 
' lure region on diet.s which had fat a.s a component, 
although both iiieir reactions to moat as a control were 
similar. This was (iemonstrated liolh with the butter 
of Ji5rotski'.'= diet and with the cream of Sippy’s diet. 
On both these foods the .secretion from the Armour 
pouch was small v.’hiie that from the Pnwlow pouch, 
although .scunty at first, increased to consiilerable vol- 
Tmie.s in the later hours of .secretion. 

The Armour pouch, .since it i.s formed in 5 )art. from 
the le.s.ser cur'.-ature region, probaldy does not give a 
iriic- picture of the major seci’ctory activity of the 
, stomach on certain food .sub.stances, .sucli as fat. Thus 
the re.suU.s from the Pawlow pouch give probably more 
complete information in regard to the effect of the 
foods in the diets. However, since ulcer.s occur more 
frc<}UGntly in the lesser curvature region, it is of inter- 
est to know the kind of secretion produced there. 

The efTect of the gast.ric secu’ction of difTcrent meth- 
ods (by fistula, in one feeding by month and in re- 
peated feeding by, mouth) of feeding milk or cream 
will now be discussed., Milk or cream fed by fi.stula 
to the Armour jiouch dog produced le.ss .secretion with 
lower acidity and lower peptic power than when fed 
by mouth (demonstrated also by Pnwlow in his pouch 
dog), Eepoated fesjding.s of small amount.s of milk or 
- cream by mouth produced a continuous secretion from 
, ■ both Armour and Pawlow pouches, due presumably to 
a continuou.s nervous stimulation. If tliis secretion is 
, compared with that obtained when the same amount 
is given in one feeding, the most striking fact is that 
the former shows an increase in volume over the latter. 
In fceding'by the.se two methods the courses of pepsin 
and acid were fairly .similar for cream and milk rc- 
.spectively, i. e., the course on milk for peptic powers 
for both the methods was high at the beginning and 
, end, while the lower vohime.s produced in between ivere 
greater in number on the repeated feeding method. . 


When the alkali in whole Sippy’s or half Sippy’s 
doses was added to the repeated feedings, the fluid and 
acidity of the secretion were increased in both Armour 
and Pawlow pouches. The. pepsin did not seem to he 
aiTccted except in the Armour pouch secretion in wliich 
it w-as depressed. It has been shown by Browne and 
Vinebei'g (1932) that an increase in the CO „ content 
in the blood can stimulate the gastric secretion. 

In comparing the respective effects of milk and 
cream on the gastric secretion, it was found that viilJc 
produced a greater secrciion loith higher peptic power 
and acidity with all types of feeding in an Armour 
pouch dog. In the Pawlow pouch dog there Avas al- 
ways a much lower peptic power and slightly loiocr 
acidity. 

From the experiments carried out on the above foods 
it is seen that Sippy's diet, as it consists of repeated 
feedings of cream, kept the gastric glands in an active 
.scerriing state producing a juice with moderate acid- 
ity and low peptic powers, not only during the period 
of feeding but for a prolonged period after the feeding 
was stopped. Tins prolonged secrciion was not seen 
on milk. Alkali added to the cream feedings increased 
the acidity and rahime, although it tended to lose its 
efTect in the later hour.s of the Armour pouch secre- 
tion. Tlie protein of Jarotski's diet given in the form 
of egg-white .stimulated a small secretion of low acid- 
ity and peptic power. Butter, on the other hand, stim- 
ulated secretion like that produced by cream but much 
smaller in amount and 1es.s pi'olonged. The cream of 
wheal in Smit.hic.s' diet produced a secretion which, 
although tow in vnhnur. and acidity, had a high peptic 
power. 

Cream of wlieat wa.s given daring the secretion on 
butter, and its ofl’cct. on the glands (high peptic power, 
etc.), believed to be nlmo.st entirely nervous (Pawlow, 
1910), wa.s apparently completely inhibited and the 
secretion on butter lasted only fifteen minutes longer 
than the control. Other experiments showed that this 
carbohydrate grealiy reduced the acidity of the gastric 
.secretion. From thi.s it miglit be .sugge.sted that cream 
of Avlioat given during the peak of the secretion on 
butter does not produce its usual secretion with a high 
peptic power and probably ncuUalizes the inci’eased 
acidity of the butter secretion during that period. It 
also increased the caloric value of the diet and may also 
.serve to siqiplant some of the butter if the fat is eaten 
with difficulty. 

SUMMARY 

The effects on the gastric secretion in Uvo pouch 
dog.s, of some of the food.s in Jarotski, Sippy, and 
Smithies’ diets were investigated with the following 
results : 

1. Cream or milk fed repeatedly produced a contin- 
uous secretion, and that on cream was much more pro- 
longed than that on milk, but the peptic power on milk 
was higher. Alltalies increased the volume and acidity, 

2. The volumo.s of .secretion on milk or cream were 
much greater Avhen given repeatedly as compared to 
those in one feeding. 

3. Egg-white and butter produced comparatively 
small secretions. 

4. Cream of Avheat stimulated a small secretion of 
high peptic power arid low acidity which was entirely 
inhibited Avhen given during the peak of butter secre- 
tion. Liquid cream of wheat has the power of com- 
pletely, neutralizing the free acidity and greatly reduc- 
ing the total acidity of sh.am feeding juice. 

5. Differences of secretory behavior , were noticed, 
between the glands of the greater ciuwature and lesser 
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curviiturc rfg-icms in tiiat the foods containing fat 
produced in the former a sc-cretion greater in volume 
and Iwiger in duration than in the latter. 
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A NOTE ON THE ROLE OF ACHLORHYDRIA IN THE ETIOLOGY 
OF SUBACUTE COMBINED DEGENERATION 
OF THE SPINAL CORD* 

AN EXPERIMENTAL STUDY IN THE GASTRECTOMIZED DOG 

By 

A. C. IVY, Ph.D., M.D.. F. P. CUTHDERT, M.S.. B.M. 
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R epeatedly, it has been claimed that the ab- 
. .sence of free hydrochloric acid in almost 100 per 
cent of ca.«e.s of subacute, combined degeneration of 
the spinal cord play.s an important role in the etiologj" 
of that afTection. One of us (A. W.) together with 
Davison (1) and otheivs have pointed out that achlor- 
hydria may al.so be found in a number of normal per- 
son.s who never develop spinal cord disea.se and that 
probably achlorhydria rather is a Hcquda- than a causa- 
tive factor in the cour.se of a disease which may result 
cither in subacute combined degeneration of the spinal 
cord, or perniciou.s anemia or both. 

The following experiments on dogs support those 
conclusions which had been derived from human mate- 
rial. In four dogs, gastrectomies were performed 
which the animals survived for periods lasting from 
three and one-half to eight and one-half years. Either 
the .stomach was entirely excised or a pouch of the 
entire .stomach was made v.dth a duodeno-esophageal 
anastomo.sm. 

In the first instance (No. 10) a complete gasti-ec- 
tomy v.-ns done and the dog suiwived for sev'en years 
and two months without ever developing anemia. Dur- 
ing the bust six months a carcinoma of the thjmoid de- 
veloped which nt avtopsij was found to have metasta- 
sized to the lungs, spleen and lumbar vertebrae. In 
the hast region, extradural metastase.s had compressed 
the spinal cord and produced a myelopathy, w’hich, on 

t»'>T^5r!Tr.*''n!, «T f<n*! rhnnri(icoI</;;j-. nn<l the loeti- 

rf Nc-irrM'jry. HrhDoL 

n? A vc'^'H nnA Cb. DsvI^^^n. In tin- eorA in p'n«»r3la- 

cn<f DnL'-V, J 02 fL 


.superficial examination, might have been mistaken for 
a beginning .subacute combined degeneration. The re- 
mainder of the spinal cord did not show any pathologic 
changes. 

In the second dog, a pouch of the entire stomach had 
been formed. He survived eight years and ten months. 
Three short periods of a transitory, secondary anemia 
lasting one month or so were observed in this dog 
(REC, 3.0 millions, Hgb., 9.5 grams), which di.sap- 
peared following the administration of iron and, the 
last time, by treatment with liver extract. He died of 
pneumonia. At autopsy the stomach pouch was found 
to be very small and thick-w-alled ; no ulcers or ero- 
sions were seen; the e.sophago-jejunal junction was 
slightlj' dilated. There was a marked atrophy of the 
spleen. The periphery of the lower dorsal, spinal cord 
showed a mild edema without, however, any destruc- 
tion of myelin sheaths or of glia proliferation. This 
proce.ss was considered to be of an acute nature, per- 
haps in connection with the final pneumonia. 

The third dog survived four and a half years the 
formation of a pouch of the entire stomach. He was 
never anemic. He died with the .symptoms of an acute 
encephalitis. At the autopsy, no hypertrophy or dila- 
tation of either esophagus or duodenum at the site of 
the anastomosis was found. The spleen was markedly 
enlarged ; in the center of a necrotic lj*mphoma, serous 
material was observed. Both kidneys were very small 
and atrophic. The hi.stolog'ic examination of the spinal 
cord revealed in the upper cervical segments a mild 
acute poliomyelitis with scattered periva.scular hemor- 
rhages, scanty perivascular small round cell infdtra- 
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tioii and glia proliferation. The I'emainder of the 
spinal cord was not involved; no changes in the form 
of a subacute combined degeneration were present. 

The fourth dog died from an accident three and a 
half years after the formation of a pouch of the entire 
stomach. The dog had been followed through three 
pregnancies, during each of which the red blood cells 
diminished approximately from 17 to 40 per cent, the 
hemoglobin from 20 to 35 per cent. Two weeks follow- 
ing parturition the blood picture had returned to nor- 


mal. At the autopsy the histologic examination of the 
spinal cord did not show any pathologic changes. 

SUMMARY 

The spinal cords of four dogs rendered achlorhydric 
for from three and one-half to eight and one-half years 
by gastrectomy or direct duodeno-esophageal anastom- 
osis were examined. Subacute combined degeneration 
of the spinal cord was not demonstrable when the ani- 
mals were autopsied. 
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McLaughlin, Ch.vkles W., Jr., and Levkring, J. W.u.Tint. 

The EftretK of Increased Infragaslric Pressure ujwn 
Thoracic and Abdominal Arterial and Venous Pressures. 
Surperii. Gunr.colopp and Obstetrics. Vol, LVIII, No. i, 

. April, ireUl pp. 699-Tnr>. 

Th& authors state that pa-stric dilatation is a progressive 
lesion which in it.s earlier stages can be demonstrated by X-ray, 
by .percussion, or In* the stomach tube. Tlie mechanism of the 
production of gastric dilatation, the effect of fluid loss on the 
circulating blood, and the efiect of salt loss on the blood re- 
action have been dmeussed at gi'eat length in the literature. 
Little has been written concerning the effect of intragastric 
tension on the vascular sy.stem. 

The authors believing that change.s in the gastric tension 
may have profound primary effects on the cardiovascular s.vstem 
have, investigated that point in dogs. The dogs were anaesthe- 
tized vilh sodium ain>'tal (50 mg. per kg.). A tube was in- 
troduced into the .stomach through the esophagus. A high 
midline abdominal incision was then made and the tube fastened 
in place at the cardia : the pyloims was firmly closed with stout 
ligatures and the abdomen closed. Canulas were then placed 
in the carotid and femoral arteries, the inferior vena cava 
through the femoral vein, and into the thoracic veins through 
the external jugular vein. Pressure changes in the veins were 
measured by means of a one-millimeter bore straight manom- 
eter filled with G per cent sodium citrate. The gastric tube 
was connected with a mercury manometer by means of a side 
arm. All pres.sures and the pulse rate of the animal were re- 
corded on a kjTnogi-aph. The animals were kept in the supine 
position. All experiments were of the acute type; the animals 
were sacrificed at the concliLsion of the experiment. 

It was found that pre.ssure in botli vanae cavae rose in direct 
proportion to the intragastric tension. An intragastric tension 
of 1.50 mm. hg. was accompanied by a pressure of .“lOO mm. of 
citrate solution in the inferior vena cava, and by a pi'cssure of 
SO mm. of citi-ate solution in the superior vena cava. 

Pressure in the femoral artery fell until the intragastric 
tension rose to 50 mm. hg. when as a mle it began to rise, and 
continued to rise until intragastric tension reached 70-80 mm. 
hg. - When the femoral pre.ssure rose the pulse pressure de- 
creai^ed, and when the gastric pressure was increased above 60 
mm. hg. the moan femoral pressure frequently rose from 10-15 
mm. above the initial pressure. 

Increasing intragastric tension to 110 mm. hg. or above, fre- 
quently caused a sudden drop in the femoral pressure to ap- 
proximately the initial mean pressure or lower than this while 
the pulse pressure disappeared. 

Pre.ssures in the carotid ai-tery did not always parallel those 
in the femoral artery. With intragastric pressures of from 
30 to 50 mm. hg. there was a fall in the carotid pressure. In- 
creasing intragastric tension above GO mm. hg. resulted in a 
rise in carotid pressure to its oidginal level. Further increase 
in intragastric pressure was accompanied by a rise in carotid 
pressure above its initial level and an increase in pulse pressure 
while the femoral pulse pressure disappeared. As intragastric 
pressure was suddenly released the carotid pressure fell to 10 
to 15 mm. hg. below its original level. It rapidly returned to 
normal however. 

The authors deduce that the changes in pressure in the venae 
cavae are due to mechanical obstruction of the vena cava superioi'. 
. by the distended stomach causing increased pressure distal to 
the obstruction and causing a greater inflow of blood through 


the vena cava superior by opening the anastomoses between it 
and the vena cava inferior. The fall in carotid and femoral 
pressures may be explained on the reduced amount of blood 
available for the circulation. The rise in arterial tension which 
accompanied intragastric tensions of 60 mm. hg. or more may 
in part have been due to vasoconsti-iction in the head, neck, 
and upper extremities, and to arterial blood carried to the in- 
ferior arterial circulation through vertebral anastomoses, and 
to venous blood being can-ied from the inferior to the superior 
circulation. 

The sudden disappearance in femoral pulse pressure was, 
probably due to arterial tamponade due to the greatly distended 
stomach. The increase in carotid pulse pressure obserced dui'- 
ing this pei'iod may have been the result of mechanical factors 
causing an alteration in the dynamics of the superior circula- 
tion. .At this time the respiration is embarrassed by the great- 
l.v distended stomach which causes a fixation of the lower por- 
tion of the costal arch. The aortic and cai'otid sinus reflexes 
play no, part in the mechanism because it has been observed 
when the vagi were divided and the carotids ligated. 

The rapid return of arterial and venous pressures to their 
original levels when gastric distention which had been main- 
tained for only a short period was released, is good reason for 
the-early relief of gastric dilatation in the human. 

The reduction of blood volume, loss of fluid and disturbance 
of acid base balance together with these disturbances in the 
circulation of the blood make it of great importance to prevent 
any increase in intragastric tension. The authors recommend 
continuous gastric syphonage as suggested by Paine, Carlson 
and Wangensteen. 

Nelson M. Perev. 

R. H. M. Hardisly. 

Alley, A. 

Excitatory and Inhibitory Effects of Histamine on the Gas- 
tric Secretion. Traits. lioy. Soc. of Caiuida, Vol. 2S:126, 
lO-U. 

It was demonstrated on dog.s with a Paw’low or an Armour 
pouch and on dogs with ocsophagotomy and a gastric fistula 
that the secretory effect of a standard meal or of sham-feeding 
was greatly diminished if these were given immediately after 
the cessation of a preceding gastric secretion stimulated by 
injection of histamine. The inhibitory effect of histamine W'as 
not due to the loss of fluid with the gastric juice, because 
repeated injections of histamine gave the same volume of secre- 
tion, and a secretion activated by sham-feeding or a standard 
meal was not diminished if pilocarpin had been previously 
administered. Therefore it seems that histamine, being itself a 
stimulant of gastric secretion, inhibits the secretory effect of 
other .stimuli which act chiefly through the parasympathetic 
nervous system. 

B. P. Babkin (Montreal, Canada). 

Komarov, S. .A. 

Isolation of Mucoif.in-Snlphuric Acid from Dog's Gastric 
Juice. Trans. Roy. Soc. of Canada, Vol. 2S:12G, 1931,. 

A substance having all the properties of niucoitin-sulphuric 
acid was isolated from the products of alkaline hydrolysis of 
fre.shly secreted, filtered gastric juice obtained from dogs with 
gastric fistula and ocsophagotomy by sham-feeding. This find- 
ing gives a strong support tp the previously expressed supposi- 
tion that a mucin is present in solution in the pure gastric juice. 

B. P. Babkin (Montreal, Canada). 
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H YPERINSULINISM, j. c., the spontaneous, ex- 
cessive secretion of insulin by the islands of 
LanL^erhans of the pancreas, now recognized as a defi- 
nite disease entity, is perhaps as frequent a condition 
as the opposite condition, hypoinsulinism (diabetes 
melHtus), in which there is deficient secretion of in- 
sulin (Harris')* A number of cases of hyperinsulin- 
ism have been reported in which the important symp- 
toms wore neuroses, including headaches (Winans'Oi 
nervous indigestion (Sippe and Bostock'O, tachy- 
cardia (Waters'), angina pectoris (Sippe"), hysteria 
(Heyn''), mild and grave epileptiform attacks, includ- 
ing mental lapses and convulsions (PowelP), and cer- 
tain fonns of the psychoses (Graham®). 

Since hyperinsulinism was recognized, described and 
named in' 1923,” many cases have been reported by a 
number of American and European clinicians;"’ 
(Gammon and Tennerj'," Wauchope,'” Sig}vald*“) ; 
there can ho no doubt but that the condition is a fre- 
ejuent one, and is not recognized up to this time be- 
cause physicians have not been looking for it. Cam- 
mklge," an English clinician, reported 200 cases with 
low blood sugar readings in which there were definite 
sjanptoms of hypoglycemia. Cammidge believes, how- 
ever, that the liver is a more important factor than is 
the pancreas in tlie etiology of his cases of spontane- 
ous hypoglycemia. 

In tlio last eleven years — up to September, 1934 — I 
have studied 112 cases of unmistakable hyperinsulin- 
ism, in which the symptoms definitely were due to 
spontaneous hypoglycemia apparently "resulting from 
the excessive secretion of insulin by the panci’cas. 
Blood sugar .studies on all these patients have shown 
low readings. A number of these cases were diagnosed 
a.s hyperinsulinism by other physicians and sent to me 
for treatment; and in others the diagnosis wms not 
su.spected until low, fa.sting blood sugars were found 
in the routine laboratory examination of patients, 
whereupon cartful que;-;tioning elicited unmistakable 
■symptoms of hypoglycemia, 

CUN'IGAL TYPEvS OF UYPEfaXSULI.NT.SM 

- Since many cases of hyperinsulinism have been re- 
ported in the last eleven years by a number of capable 
Ammucan and European observers, sufficient daUi have 
accumulated from wiiich to classify the protean .symp- 
tom.s of .spontaneous ins.ulinogenic hypoglycemia into 
three diniesd types, i. e., (1) mild,' (2) moderately 

Tr ?•-:>!- ilirris Cltnl'-. 


severe, and (3) sevei'e hyperinsulinism. In the last 
named group may be classed the cases in which there 
are recurring attacks of unconsciousness with, and 
without, convulsions. 

1. Mild Type: The patient having mild hyper- 
insulinism presents the bizarre symptoms frequently 
ob.sei-ved in diabetics from overdoses of insulin. He 
becomes pale, particularly around the lips, and has 
various nervous symptoms, particularly those usually 
classed as anxiety neuroses. Weakness is usually pro- 
nounced, and frequently there are trembling and 
sweating. All the symptoms of mild hyperinsulinism 
subside in a few minutes after taking soluble carbohy- 
drates, such as orange juice or sugar, and the patient 
usually is comfortable for three or four hours after 
meals. In such wises, the blood sugar levels when fast- 
ing or during the attacks usually range from 0.075 to 
0.065 per cent milligrams. 

2. Moderately Severe Type: In the moderately se- 
vere type the symptoms of the mild type are exaggei’- 
ated, i. e., there is prostration, and the anxiety neu- 
roses are more pronounced. There arc profuse perspira- 
tion, .sometimes mental lapses, perhaps brief periods of 
unconsciousness, and spasms of groups of muscles as 
in petit mat. In this type the fasting blood .sugar, or in 
from 4 to 6 hours after the ingestion of dextrose (1% 
grams of body weight) , usually ranges from 0.065 per 
cent to 0.055 per cent. The hypoglycemic symptoms 
of the moderateb' severe type are relieved in a few 
minutes after taking soluble carbohydrates. 

3. The Severe Type: In the severe cases of hypei'- 
insulinism there arc recurring attacks of unconscious- 
ness and convulsions, often I’csembling narcolepsy or 
the prand mal seizures of epilepsy. Manifestations of 
major hysteria and actual psychoses have been ob- 
sciwed in a number of ciises. In this type the hypo- 
glycemia is pronounced, the blood sugar readings I’ang- 
ing from 0.055 per cent down%yard — in Weil's'” case 
to zero. It should be remembered, however, that the 
severe manifestations of hyperinsulinism may be 
found with blood sugar readings only slightly below 
normal, as in the cases of “epileptiform convulsions” 
reported by Neilson and Eggleston'” with blood sugar 
readings of 0.067 and 0.069 per cent. Likewise low 
blood sugar readings have been reported in patients 
who had no symptoms of hji^oglycemia. 

While there have been manj’ excellent .studie.s on 
hyperin.sulinism by a number of capable clinicians and 
pathologists, there is much to learn about this new dis- 
ease entity, which appears to he relatively as impor- 




Haeris — Clinical Types of Hyperinsulinism 


563 


taut as hyperthyroidism, hyperpituitarism and hjqier- 
adrenalinism, conditions which have been proved to 
he due -to the hyperactivity of other organs of internal 
secretion; 

The. symptoms, diagnosis and treatment of three 
types of hjTerinsulinism may be brought out best by 
reporting a few cases of each variety. 

CASE REPORTS OF mLD HYPERINSULINISM 

.Cliolccusiiiis, Probable Pancrcaiitis and Hyperinsnlinism. 
Case !. H. J. R. , Bh-nniiErham, Ala. Laborer, Age 67. Height 
5 feet loti inches. Weight 151 pounds. Has been under 
observation for 17 year.s. In 1917 ho had diarrhoea, passing 
-'mucus and blood, then diagno.^ed as. colitis. Recur-ring attacks 
of abdominal pains, chronic indigestion — chronic cholecy.stitis 
suspected. Symptoms of hyperinsulinism recognized in 1923.’ 
He then coinplained of attacks of extreme hunger, weakness, 
nervousness, trembling and profuse per.spiration before the 
noon arid evening meals and at night. Symptoms more pro- 
nounced if meals are delayed or if he worlLs hard. Symptoms 
relieved by eating. The hyperinsulinism symptoms have been 
controlled and prevented by dieting. He “craves sweet.s” and 
occasionally will break his diet and cat exee.ssively of candies 
and desserts. The hnioglyeemie symptoms ahvay.s become mor-e 
pronounced after a “sugar spree”, lias had recurring attacks 
of abdominal pain, tenderness in upper abdomen over the gall 
bladder and pancreas, nausea and vomiting. Graham-Cole test 
showed non-functioning gall bladder. Chronic ijancreatitis 
suspected. Operation has been advised repeatedly but refused 
each time. 



Chart 1. Case 1. A. Glucose tolerance curve, 1931. 


Comment: The etiological factor.s in this case seem 
to have been the colitis and the cholecystitis, with sec- 
ondary’’ infection of the pancreas. A cholecystectomy 
years ago might have prevented the hyperinsulinism. 
An exploration now seems advisable and if the symp- 
toms grow worse the patient likely will submit to the 
operation. The incidence of gall bladder disease, gall 
stones and diabetes mellitus is well knovm, and enough 
cases of hyperinsulinism associated with cholecystitis 
and cholelithiasis have been reported to establish their 
relationship. 

Hyperinsultnism and Duodenal . Ulcer. Case 2. C. L. M. 
Natchez, Miss. Steamboat pilot. Age 27. Height 5 feet QVj 
inches. Weight 144 pounds. Sjmiptoms: Gnawing, burning 
pain in stomach when empty, relieved by eating. Tender spot 
in abdomen G c.m. above and to right of umbilicu.s. Is very 
nervous, hands tremble, and he becomes exhausted physically 
if meals are delayed. Eats between meals to relieve pain and 
prevent weakness. Insomnia the latter part of the night due 
to hunger pain, -weakness and nei-vousness. Laboratory find- 
ings: Wassermann, negative. Fasting blood sugar 0.066 per 
cent. In making gastro-intestinal X-ray series six hours after 
barium and malted milk, his blood sugar was 0.050 per cent. 
His glucose tolerance test w-as.as -follows: . Fasting, 0.060; 
1 hour, 110 ; 2 hours, 85 ; 3 hours, 70 ; 4 hours, GO ; 5 hours, 60 ; 
the glucose tolerance test was discontinued at the end of 5 
hours when his blood sugar was 0.060 per cent because the symp- 
toms of extreme weakness, nervousness .and abdominal discom- 
fort were so pronounced that a g’ass'of malted milk was given 
for relief. The .symptoms subsided in a few minutes. Exam- 
ination of gastric contents showed hyperchlorhydria. Occult 
blood in stools. X-ray showed filling defect in duodenum. 

' Treatment and Result: Rest in bed, for 3 weeks. Modified 
low carbohydrate, high fat ulcer diet, with frequent feedings, 
relieved symptoms immediately. - No symptoms of .ulcer or 
hyperinsulinisTri in. two years. Has gained 30 pounds. 


Comment: This patient undoubtedly had a duo- 
denal ulcer and hyperinsulinism. It seems probable 
that the infection which caused the ulcer was the etio- 
logical factor in a pancreatitis which resulted in hy- 
pei'secretion of insulin. Rapid eating, with irregular 
meals, a diet deficient in vitamins, and chronic fatigue 
from long hours and overwork were considered pre- 
disposing etiological factors. A diet rich in vitamins, 
with frequent feedings, rest, and correction of the pa- 
tient’s living habits seem to have cured both the ulcer 
and the hyperinsulinism. 

Achlorhiidria and Hyperinstdinism. Case 3. J. D. C. Charle.s- 
lon. Miss. Minister. Age 26. Height 6 feet IV 2 inches. Weight 
158 •?) pounds. Symptoms: Complains of weakness, trembling, 
nervous sensations and discomfort in stomach coming on when 
stomach is empty — just before meals and usually about 4 or 

5 p. m. Is vei-y hungry at these times and is relieved by taking 
food. Has" weak trembling spells nearly every morning. Has 
difficulty in concentrating his mind' on his duties and at times 
has slight dizzy attacks. In 1923 was examined in Nashville 
and sugar found in urine. Was told that he had a tendency to- 
wards diabetes and his carbohydrate intake restricted. Physical 
examination: Negative except for slight atrophy of left arm 
fi-om attack of poliomyelitis he had in childhood. Laboratory 
examination : Blood, urine and Wassermann*, negative. Achlor- 
hydria. Dextrose tolerance test: Fasting, 0.066; 1 hour, 0.120; 
2 hours, 0.085; 3 hours, 0.070; 4 hours, 0.060; 5 hours, 0.060; 

6 hours, 0.060. 

Comment: This patient, like many other cases of 
mild hyperinsulinism that we have had, came for treat- 
ment of “stomach trouble”. Because of the abdominal 
discomfort, relieved by taking food, a duodenal ulcer 
had been suspected by his physician. There were no 
X-ray evidences of ulcer. He had an achlorhydria, 
and no occult blood in his feces. Therefore, a diag- 
nosis of ulcer can be ruled out. A low fasting blood 
sugar and low sugar readings, 0.060 per cent, four, 
five and six hours after the ingestion of dextrose at 
about the hours when he has symptoms and the fact 
that there are no evidences of disorders of the liver, 
pituitary, thyroid, and adrenals, make the diagnosis 
of hyperinsulinism positive. He was given dilute hy- 
drochloric acid and placed on a hyperinsulinism diet 
including cream and fruits on arising, between meals, 
and at bedtime. His symptoms were relieved on this 
treatment. 

Tachycardia and- Hypcrbisidimsm. Case 4. Mrs. E. H. A. 
Birmingham, Ala. Housewife. Age 40. Height 5 feet 7 inches. 
W'eight 125 pounds. First seen September 16, 1933, complain- 
ing of tachycardia, pains and soreness in upper part of abdo- 
men — worse after getting tired. Feels better when she does not 
eat. A fasting sugar of 0.100 per cent seemed to indicate that 
this patient’s tachycardia was not due to hyperinsulinism, but 
she was requested to return when she was having an attack 
of tachycardia. On February 22, 1934, the patient came in at 
6:00 p. ra. complaining of tachycardia, pain under heart and 
left shoulder and arm. Could not breathe well ; was nervous and 
trembled all over. “Gas on stomach and intestines.” She ate 
a few bites at 2:30 — none since — pulse rate 200. Blood sugar, 
0.056 per cent. She was given 50 grams of glucose and in a 
few minutes felt better, but pulse still 166. In 30 minutes 
patient felt much better; pulse was slower and blood sugar was 
0.084. A few minutes later in her automobile on her way home 
the attack subsided and her pulse returned to normal. The 
attacks ordinarily 'lasted 9 to 10 hours, but this attack was cut 
short in an hour by the administi-ation of dextrose solution. 
Glucose tolerance tost March 21, 1934. Fasting, 0.080; 1 hour, 
0.160; 2 hours, 0.120; 3 hours, 0.100; 4 hours, 0.066; 5 hours, 
0.060; 6 hours, 0.060. When her blood sugar reached 0.066, she 
became vei-y weak; pulse rate was 100. 

Treatment: The patient was placed on a moderately low 
carbohydrate, high fat diet with frequent feedings and had no 
more attacks until she recently had an operation for removal of 
uterine fibroids. She had two attacks of techycardia following 
the operation, but made a good convalescence. 

Comment: Waters* first reported a case of tachy- 
cardia associated with hypoglycemia. The blood sugar 
readings in his case were as follows: during seizures, 
0.060 per cent ; when fasting, 0.066 per cent. It will 
be noted that this patient did not complain of hunger, 
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bill on the conlriiry said that she felt better_ when she 
did not eat. Wilder’" pointed out that patients with 
hyporinFuIinism sometimes Isavc an actual distaste for 
food, even though eating will relieve their symptoms. 
It will also be noted that this patient’s fasting blood 
sugar was normal, 0.100 and 0.080 per cent; but dui-- 
ing an attack, the blood .sugar was O.OoG per cent, and 
the inge.stion of 50 gi'am.s of dextrose (corn sugar) in 
water relieved the paroxj'sm of tachycardia in le.ss 
than an hour. Her glucose tolerance curve w’as dis- 
tinctly hypoglycemic. In suspected hyperinsulinism 
one or more normal fa,sting blood sugar readings do 
not rule out liypoglycemia a.s a cau.se of .sjTtiptoms. 
Blood juigar.s .should be taken during the attack.s, and 
glucose tolerance tests carried out for six hours may 
reveal hy])Oglycemia at tlie fifth or sixth hour.s when 
not infrequently the symptoms of which the patient 
.suffers are repi'oduced. Recently we have had a case 
of paroxy.smai tachycardia in which blood sugars dur- 
ing an attack and glucose tolerance tests were normal. 
Certainly, hyperinsulinism is not the only cause of 
paryoxysmal tachycardia, though it seems to be a fac- 
tor in .some case.s. 

Hli"tpr!n Diir to Iljipmnstilinism. Case 5. Mrs. I. S. Linc- 
\4llo, Ain. Hou,«el:ccper. Age 56. Height 5 feet 9’i inches. 
Weight 131 ti pounds. Symptoms: Complaining of “spells”, 
mental Inpsc.s coming on suddenly. “Secs lights blinking and 
head rtin.s away." Gets weak when she is hungry; has feeling 
of iiumbiKv.s, tachycardia, perspires and “shakes all over like 
a leaf’’. Always eructates freely during an attack and thinks 
that “>rns prep.sing on her heart” is the cause of her “spells". 
Is afraid that she will die in attack. Attacks usually come on 
about 8 or 9 a. m.. two or three hours after breakfa.st and last 
from 15 to 40 minute.'. Is hungry all the time, hut food doesn’t 
fCcm to agree. lias insomia and gct.s up several times at night 
to ent^ — then gets hack to .sleep. Dextro.so tolerance tost Novem- 
ber T, 1933. Fa.stiug, 0.080; 1 hour, 0.133; 2 hour.s, 0.100; .3 
hour.', O.OSO; 4 hour.s, 0.050. 

When her blond sugar reached 50 milligrams, the patient had 
a ‘‘.•ipell’* — began with tingling sensation in feet and hand.s, then 
numbness over boiiy. Wa.s very pale, nervous, weak and dizzy. 
Profuse perspiration and shook all over — complained of “trem- 
bling in.'idf’’. She was given a glns.s of malted milk and in a 
few minutct. was relieved. Treatment; Very great improve- 
ment by rest and diet. 

Comment: Tfiis patient liad been ti-eated by .sev- 
eral pliysicians who told her that there was "nothing 
the matter with her except that she had hysterics”. 
Perhaps the basis for hysteria in many case.s is hypo- 
glycemia due to hj-perinsulinism. 

HyjH'rinHtiUniKrn and K r.nrn-Cireulatorit Aslhrnia. Case 6. 
Mr.''. li. A, M. Macon. Mi.ss. Age 5), Height 5 feet 3 inche.s. 
Weight 103 pound.'. Symptom.': Nervousness, extreme wcak- 
ne,.:,; and trembling between meals. Is prostrated unless .she 
eats every 2 or 3 hour.'. Nervousness and woakne;ts exaggerated 
in an hour or two after eating stveets. Symptoms were repro- 
duetd during glucose tolerance te.st when blood .sugar fell to 
a.OlH per cent, and were relieved immediately by eating. Glu- 
cose tolerance to.st November 7, 1932. Fasting, 0.080; 1 hour. 
C.loo; 2 hours, 0.070; 3 hours. 0.060; .1 hours, 0.0.50; 5 hours, 
0.0-18. 



Chart 2. Case 6. A. Note low normal fasting 
hh.md sugar. The low reading.' two hour.s after in- 
Rps.tien of 75 grams of dc.xtron.- correspond to the 
time her symptoms occur. 


Treatment: Rest, low carbohydrate, high fat diet, with fre- 
quent feeding.' relieved symptoms. Improvement has continued 
for two years. 

Comment; This patient, a lovely woman, who was 
ambitiou.s and wanted to work, would become ex- 
hausted from the slightest physical exertion and was 
almost an invalid because of hyperinsulinism. When 
food was given frequently, sufilcient to maintain her 
blood sugar above the point at which hypoglycemic 
symptoms occurred, she was happy and efficient. This 
i.s the type of woman of whom it is said; “She has 
more energj' than site has physical strength and endur- 
ance.” Hyperinsulini.sm is one of the causes of fatig- 
ability and nervousness. 

REPORTS OF CASES OF SEVERE HYPERINSULINISM 

Psychotic Symptoms from Hyperinsulinism Followiny Un- 
directed Reduction Diet. Case 7. Mrs. A. E. W. Bii'mingham, 
Ala. Housewife. Age 4.3. Height 5 feet % inches. 'Weight 
131 pounds. Sv'niptoms; Duration 1 year, during which 
time she had reduced from 210 to 133 pounds. Two or three 
hours after meals and during the night, she had "spells” of 
weakness, nervousness, mental lapses and irritability. Mentally 
deprc.sscd and had ideas, or delusions, of persecution. The 
quc.stion of sending her to a psychopathic hospital was con- 
sidered. Glycosuria was present at times. Pains in upper right 
quadrant suggested gall bladder disease. 



Chart 0. Case 7, A. Note the flat blood sugar 
curve. The peak of 0.080 per cent occurred one 
hour after the ingestion of 100 grams of dextrose. 
When her blood sugar foil to 0.060 per cent, the 
symptom.' were reproduced, nnd she boeame so 
weak she had to lie down. 


Treatment: Low carbohydrate, low caloric diet, consisting 
largely of 3 and 5 per cent vegetables and fruits, meat once a 
day, limited fats, with orange and tomato juice every 1 to 2 
hour.s between meals and when awake at night. Patient has 
been on this diet for 2 years and is now in excellent health. 
The psychopathic symptoms have entirely subsided. This case 
illustrates the dangers from attempts at reducing without medi- 
cal direction. 

Com.ment; The blood sugar readings were quite 
low and the hypoglycemic symptoms pronounced. The 
results show the advisability of trying dictai-y manage- 
ment before resorting to surgerj' of the pancreas in 
even severe cases of hyperinsulinism. This case is a 
good demonstration of the effect of }i,vpoglycemia on 
the mind, Powell'” of We.st Monroe, Louisiana, _ in a 
general practice, has reported 15 cases of hyperinsul- 
inism in which there are nervous and mental manifes- 
tations, all of whom were improved or completely re- 
lieved by giving them diets that maintained their blood 
pugax's high enough to nourish the brain properly, 
Powell points out that the brain receives its nourish- 
ments from glucose circulating in the blood and that 
the brain has not the power to store up glycogen as 
have the muscles. Therefore wlien the amount of 
sugar in the circulating blood falls to below normal 
(hypoglycemia), the mind cannot function properlj' 
and nervous and mental .symptoms rc.sult. 
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Abdomutal Pain, Af tacks of Unconsciousness and Delirium 
from Hvpcrinsulinism. Case 8. F. McC. Red Baj-, Ala. 
• Formerly . druggist, now farmer. Age 30. Height 5 feet 9 
: inches. Weight 167 pounds. Symptoms; Recurring attack of 
intense headaches. , agonizing abdominal pain, unconsciousness, 
..'with violent delirium. Is hungry all the time and feels x^eak 
, when stomach is empty. Formerly drank 15 to 20 glasses coca- 
: cola for. relief but attacks grew worse. Appendix removed on 

. . account of abdominal pain but did not stop attacks. He was re- 
ferred to us with a diagnosis of probable gall stones. Physical 
examination entirely negative except a low blood pressure, i. e., 
' systolic 94, diastolic 65. 



Chart 4. Case 8. A. Glucose tolerance curve is 

.■ ■ typical of hj-perinsulinism. Note — Fasting blood 
sugar of 0.060 per cent and at 5 and 6 hours blood 
sugar levels at 0.050 per cent. 

Treatment; On a low carbohydrate, high fat diet, with fre- 
.quent feedings, this patient has had no attacks of unconscious- 
ness or delirium and has had no abdominal pain in two years. 

Comment: This case was referred to me with a 
diagnosis of probable gall stones, because of the in- 
tense abdominal pain, requiring on several occasions 
three-quarters grain of morphine for relief. Why 
there is abdominal pain in some of the severe cases of 
hyperinsulinism has not been proved ; but in a number 
of such cases pain has been pronounced, and relieved 
in some bj’ dieting and in others by removal of ade- 
nomas, or by partial resection of the pancreas. The 
excessive use of sweet soft drinks by overstimulation 
of the islands of Langerhans seems to have been a fac- 
tor in producing hjqjerinsulinism. Certainly the taboo 
of soft drinks was a factor in relieving the sj’’mptoms. 
The loAV blood pressure, hypoadrenalism, was possibly 
due to exhaustion of adrenal function from the exces- 
sive use of caifeine contained in a soft drink of which 
the. patient had been taking 15 or 20 glasses a day. 

DY’SINSULINISM 

The uncontrolled secretion of insulin, excessive at 
times and resulting in hypoglj’^cemia, which may alter- 
nate with or be followed by hjiiof unction of the islet 
cells with hyperglycemia, is manifested by inconstant 
sjTnptoms of both hyperinsulinism and diabetes melli- 
tus (hypoinsulinisra) . In some cases the hypogly- 
cemic symptoms predominate and in others hj’^pergly- 
cemic phenomena are more pronounced. The symp- 
toms of dysinsulinism maj* be mild and irregular, mod- 
erately severe and bizarre, or so severe that attacks 
of unconsciousness, convulsions, hypoglycemic coma 
and death may occur in patients known to have dia- 
betes. 

Symptoms of dysinsulinisni may be brought out in 
dieting diabetic patients, particularly in the mild over- 
weight cases; but severe diabetes may co-exist with 
severe hjqierinsulinism. In such cases the hypoglj’'- 
cemic sjTnptoms usually present the more serious 
problem. 

Mj"^ first case diagnosed as dj'sinsulinism was in Jan- 
uary, 1924,^ An obese woman, who a jmar before 
when she weighed 210 pounds (95 Kg.) had had glj'co- 
suria, was sent to me as a diabetic patient. She had 
i’educed, bj'^ dieting, to 160- pounds, (72.6 Kg.) and 


complained of having “spells of weakness and nervous- 
ness’’ at about 1 or 2 o’clock in the morning. She had 
found from experience that eating would relieve the 
sj'_mptoms, so that she kept an orange or a glass of 
milk on the table bj' her bed. Her blood sugar during 
an attack was 0.047 pei‘_ cent. She was i*elieved 
promptlj' bj’’ frequent feedings of a low carbohj^di’ate 
diet, consisting largely of the 5 and 10 per cent vege- 
tables and fruits, with sufficient proteins and fats. 
Since then I have had three other cases of dysinsul- 
inism. 

CASE REPORTS OF DYSINSULINISM 

Mild Diabetes and Hypoglycemic Symptoms. Case 9. C. H. 
M. Corinth, Miss, Laundry manager. Age 41. Height 5 
feet 5 inches. Weight 127 pounds. Symptoms: Polyuria, gb'- 
cosuria, nervous, ‘weak feeling in mid-morning and afternoon 
relieved by taking food. Duration 3 weeks. Fasting blood 
sugar 0.060 per cent. Glycosuria constantly for 2 years. Four 
grams of sugar excreted in 24 hours. Glucose tolerance test 
November 17, 1930. Fasting, 0,060; V- hour, 0.100; 1 hour, 
0.166; 2 hours, 0.133; 3 hours, 0.100; 4 hours, 0.083; 5 houi's, 
0.058. 



B. Practically normal blood sugar curve after 4 
years of dieting. 

Treatment: Hypoglycemic sjTuptoms relieved on weighed 
and measured diet of 120 carbohydrate, 60 protein and 180 fat 
with food every 2 hours but glycosuria persists. Has increased 
12 pounds in weight. 

Comment: Four j’^ears ago this patient had the 
blood surgar curve of a mild diabetic, but note that the 
fasting blood sugar was 0.060 and 5 hours after the 
ingestion of 100 grams dextrose, his blood sugar had 
fallen to 0.058 per cent. He had hypoglycemic symp- 
toms before meals. Since he had sugar in his urine 
at all times, even when he was having hypoglycemic 
symptoms, MTth blood sugar levels of 0.06*0 and 0.058 
per cent, no doubt due to hypei'insulinism, it appears 
that the pancreas may have something to do with the 
“low renal threshold”. After rigid dieting for four 
j'ears, this patient has a noimal blood sugar curve. In 
other words, his carbohydrate tolerance seems to be 
normal, yet he has sugar in his urine constantly. 

Subacute Pancreatitis and Dysinstdinism. Potential Diabetic. 
Case 10. June 1, 1932. Mrs. L. E. V. Birmingham, Ala. 
Housewife. Age 29. Height 5 feet 4 inches. Weight 132 
pounds. Symptoms; Duration 2 months; confined to bed 3 
weeks. Miscarriage followed by pelvic infection 6 months ago. 
For past 2 months had had fever, pain and tenderness in upper 
part of abdomen. Nausea and vomiting at times, “Smothering 
spells” %vhen heart beats very fast. Is very nervous and weak. 
Pulse rate on examination was 108. Fasting blood sugar was 
0.062 per cent when she was given 100 grams of dextrose for 
glucose tolerance test. In a few minutes her pulse was 72, and 
she was quite comfortable. 

Fasting 1 hr. 2 hrs. 3 hrs. 4 hrs. 5 hrs. 
Blood sugar 0.062 0.133 0.200 0.133 0.120 0.090 

Urine sugar 0 . 0 4V 4V 4V 4V 

Treatment and Result; Has improved very much on low 
carbohydrate, high fat diet with frequent feedings of orange 
juice or tomato juice between meals; hut has increased 12 
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pounds in weight. No fugnr in urine since the glucose tolerance 
test. Her fasting blood sugar two weeks after treatment 0.100 
and one month after treatment O.OSO per cent 

Comment: The pelvic infection apparently was the 
cause of the pancreatitis with disturbed carbohydrate 
met;ibo1i.‘^m. Thi.s patient is regarded as a potential 
diabetic. 

Diininsidininiit Associated icifh Recurring AilpcJcs of Pain and 
T^’rih-rnrc.r, over Pancreas, A'aucca and yamiting. Relieved hy 
Ree.retion of the Panerms. Potential Diabetic, Case ll._ Mrs. 
.1. H. C. Ilancevillc, Ala. Age 32. Height 5 feet 7 inche.'i. 
Weight 115 pounds. Symptoms: Referred by Dr. Earle Dren- 
nen for recurring nttack.s of abdominal pain, nausea, vomiting, 
‘'spclL" of weakne.ss and fainting before breakfast, and when 
stor.iach w.-vs empty; relieved by taking food. Explorato^' 
iaporalomy June. 1'.'32, revealed no pathology, but the appendix 
was removed. Patient obtained no relief from the operation. 
Jv'arked tenderness and sorcnc.ss in the upper left quadrant and 
the !iUnck.s of weakness continued. 



Chart C. Case 11. A. Dysinsulinism glucose toler- 
ance curve before operation. 

B. Glucose tolornnce curve 2 months after opera- 
tion. There i.s still the high (diabetic) level; but 
normal level? fasting and -1, 5 and C hours after the 
ingc.'-'lion of 100 grams of dextrose. 

Treatment: Dietary management over a period of five 
months failed to give relief. An operation wa.s performed by 
Dr. Earle Drenncn on March 27, 1934. The pancreas appeared 
normal but on account of the pain and hypoglycemic symptoms 
about half the body and all the tail of the pancreas were rc- 
st-cted. The patient made a good operative recovery and ha? 
Inid no att.nck.s of abdominal pain or hypoglycemia since the 
operation. 

COM.MENT: The blood .sug-ar curve in thi.s cfise al- 
ternates hypoglycemic with hyperglycemic phases, i. e., 
a low fasting blood sugar, 0.060 per cent. A sudden 
drop from 0.100 to 0.050 per cent in from the fourth 
to fifth hours, and a diabetic curve from one to four 
ho'.ir.H after taking the dextro.se. The patient was an 
inv.alid from recui-ring attack.s of abdominal pain, 
nausea and vomiting in addition to her hypoglj'cemic 
.symptoms, i. e., marked weakne.ss, fainting spells, etc. 
Blood .sug.ar studies revealed disturbed carbohydrate 
metabolism evidently of pancreatic origin. An explor- 
ation and resection of the pancreas was clearly indi- 
cated and (he relief of symptoms from the opei’ation 
.seem to have justified the procedure. In other words, 
the rc-section of the pancreas removed the hypogly- 
cemic phase, but did not affect the diabetes. The lat- 
ter i.s controlled by dieting. 

:HVFEP.!NSU1JNI.S.M and convulsive SEIZURES 

In di.ccu.s.sing the relationship of hyperinsulinism to 
epileptiform attack.s, 1 desire it distinctly understood 
that I do not believe that h.vperin.sulinism i.s the cause 
of cpilep.sy.’^ ,Kor do I think it i.s the sole etiological 
factor in any case of epilepsy, I believe, however, that 
in n patient with the epileptic anlarje, or predisposi- 


tion, the hypoglycemia resulting from hj^perinsulinism . . 
may be a precipitating factor — “the trigger” — in pro- 
ducing convulsive seizures.^® 

In the light of recent investigations it seems proba- 
ble that in some cases the periodic attacks of convul- 
sions and unconsciousness in epileptic patients , may be , 
manifestations of the hypoglycemia resulting from the 
spontaneous excessive secretion of insulin by the i.slet 
cells of the pancreas (hyperinsulinism). A number of , 
cases reported by careful and capable clinicians, in 
which the diagnosis of epilepsy had been made, have, 
been associated with hypoglycemia assumed to be due 
to hyperinsulinism; and in some of these cases the . 
convulsions have been controlled by dieting. In other 
cases of periodic epileptiform convulsions associated , 
with hypoglycemia, adenomas of the pancreas have , 
been found at operation, and their surgical' removal 
has resulted in clinical cures of patients who other-, 
wise would have been doomed to live only a few 
months, or a few years, with the constant fear of epi- 
leptiform seizures hanging over them. 

If the hypoglycemia due to hyperinsulinism is 
proved to be a factor in the periodic attacks of convul- . 
sions in some of the cases now classified as idiopathic 
epilepsy, then with the application of our present 
knowledge of the dietary management of hyperinsulin- 
ism it seems pi'obable that this type of epilepsy, unless 
associated with neopla.sms of the pancreas, may be con- 
trolled by a diet that will maintain the patient’s blood 
sugar level at a point high enough to prevent the seiz- - 
ures. The fact that a number of persons who had \ 
periodic attacks of convulsions, some of which were 
thought to have been epileptic seizure.s until hjiJer- ' 
insulinism was diagnosed, have been cured by the re- :■ 
moval of adenomas involving the islet cells of the pan- 
creas, should bring hope to the patient who has peri- . 
odic_ attacks of convulsions associated with hypogly- 
cemia o‘f pancreatic origin which cannot be controlled 
by dieting. . 

REPORTED CASES OF PATIENTS AFFECTED WITH 
EPILEPTIFORM ATTACKS . 

A number of cases of recurring attacks of convul- 
sions _ and unconsciousne.ss were reported by other 
clinicians before we observed our first case of epilepsy 
in a patient who had hypoglycemia apparently due to 
hyperinsulinism, and a number of other cases have 
been reported since then. The fir.st pathologically 
proved case of hyperinsulinism and the first case re- 
ported in M'hicli attacks of convulsions were proved to 
be due to spontaneous hypoglycemia (blood sugar, 
0.030 per cent) was i-cported by Wilder, Allen, Pow- 
ers and Robertson'-' in 1927. Thalheimor and Mur- 
phy®' in 1928 reported a death from hypoglycemic con- 
vulsions and coma (blood sugar, 0.033 per cent). As 
in Wilder’s case the autop.sy showed a primary carci- 
noma of the i.slands of Langerhans. 

Neilson and Eggleston’" in 1930 reported three cases 
of functional dysinsulinism seizure.s (blood sugaivs, 
0.050, 0.0G9 and 0.064, respectively,) in which the epi- 
leptiform attacks were controlled by dieting. Weil’s”' 
remarkable case of “functional dysinsulinism” with 
epileptiform convulsions in which the blood sugar level 
fell to zero, was “relieved by dieting. She has had one 
con^-ulsion in three years, and her fasting blood sugar 
levels now are normal (0.082 per cent) . 

The first case of hyperinsulinism in which the diag- . 
no.sis of a probable neoplasm of the pancreas was made 
from sugar .studies (0,040 per cent), and the 

patient clinically cured by surgical removal of a small , 
primary carcinoma of the i.slands of Langerhan.s, was . 
reported by Howland, Campbell, Maltby and Robin- 
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> sbn^ in 1929. ' Five cases of successful surgical re- 
;ra of islet cell adenomas from the pancreas have 
, . been reported by Washington University surgeons. In 
. , all five cases the attacks of convulsions and uncon- 
. scibusness ■ were cured clinically by the operation 
: (Carr-* et al, Grahamy^ W'omack,-'=’ Smith and Sei- 

■ bel'U- Best, Schmidt and Sevringhaus=*' reported the 
, , successful removal of a carcinoma of the islands of 

■ Langei'hans . for status epilcpticiis, due to hypoglyce- 
A mia.. A number of other cases of the removal of ade- 
nomas for the relief of hyperinsulinism have been re- 

..ported. 

.'The first partial .resection of the pancreas for the 
relief of hyperinsulinism was by Finney-® in 1928. 
; -,Judd®® has resected the pancreas for hyperinsulinism 
in eight cases. A case of narcolepsy reported by Seale 
Harris®" was operated upon by Adrian Taylor, who 
resected about half the body and all of the tail of the 
pancreas. , The patient has had no attacks of uncon- 
sciousness since the operation two years ago. More 
recently three resections of the pancreas for hyperin- 
ssulinism have been performed by Evarts Gi-aham and 
. Womack,®* in one of which, an infant fifteen months 
old, reported by McKim Marriott,"® the convulsions and 
other hypoglycemic sjnnptoms were relieved by a sub- 
total resection (seven-eighths) of the pancreas. 

Space will not allow even the mention of all of the 
approximately thirty successful operations on the pan- 
.' ci'eas for . hyperinsulinism that have been reported. 
The clinical cures of these patients having recurring 
attacks of convulsions and unconsciousness are a tri- 
umph ' of American surgery, because without opera- 
tions they would have been doomed to miserable lives 
.■ and early deaths from the hypoglycemia, due to hyper- 
insulinism. 

. Epilcpsiy FoUowing Abdovtinal Injia'ii. Case 12. Octobei' 3, 
1932. .. Mrs. E. R. Y. Birmingham. Ala. Housewife. Age 28. 
Height 0 feet -Ita iiiche.s. Weight 93 pounds. Sjmiptoms: 
Paroxysms of comi-ul.sions and unconsciou.sness at varying in- 
. torvals for It years. First attack occurred about one month 
after abdominal injury from which she was in bed for three 
weeks. - Attacks occur now only during menstruation. Is weak 
and. nervous for an hour before meals. Feels better after eating. 



Chart 7. Case 12. A. Blood sugar readings and 
glucose tolerance test between menstruation. 

, B. Glucose tolerance curve during menstruation. 

. Note — ^ivhen patient’s blood sugar fell to 0.050 she 
had a light but typical epileptic convulsion. She 
was then gi%’en one and one-half grains of luminal. 

In one hour her blood sugar had risen to 0.0G8 
per, cent. 

Treatment; On a low carbohydrate, high fat dieFwith orange 
and tomato juice between meals this patient passed through 
several menstrual periods without convulsions. Recently she 
has discontinued dieting, and the convulsions have recurred at 
some of her menstrual periods. 

Comment : The evidence is strong in this case that 
trauma of the panci'eas was the exciting cause of the , 
epilepsy; Since this patient had- a grand mal attack 
when her blood sugar f elk to 0.050 per . cent, it seems 
that hyperinsulinism is the, exciting cause of the con- 


vulsions. Since this patient will not carry out her 
diet, a partial resection of the pancreas seems indi- 
cated and justifiable. 

Narcolepsy and Hy 2 )erhmilinism. Clinical Cure by Partial I 
Resection of Pancreas. Case 13. July 1, 1932. E. K. Parrish, 
Ala_. Farmer, formeidy miner. Age 20. Height 6 feet 9 inches. 
Weight 142 pounds. Symptoms: Recurring attacks of uncon- 
sciousness. Abdominal pains, not related to eating. Tender- 
ness over the pancreas. Operation for appendicitis was per- 
formed without relief. Became hungi-y and weak an hour or 
two after eating. Food gave relief. Fasting blood sugar 0.050 
per cent. On account of the abdominal pains, not relieved by an 
appendectomy, a diagnosis of “duodenal ulcer or gall bladder 
disease” was made by the patient’s family physician. 

Ti-eatment: Patient was comfortable for 2 -weeks in hospital 
on weighed and measured diet of 100 grams carbohydrate, 75 
grams protein and 180 grams fat, with frequent feedings. Symp- 
toms recurred after returning to home diet. Exploratory opera- 
tion advised for removal of insuloma if present; if not resection 
of portion of pancreas. Operation by Dr. Adrian Taylor re- 
vealed pancreas normal in appearance; one-half body and tail 
were resected. Wound closed without drainage. Uneventful re- 
covery. No pain and no symptoms of hypoglycemia in tw'o years. 
Apparent clinical cure. Repeated fasting blood sugars at in- 
tervals of from one to three months for the past two years 
have been normal. A recent glucose tolerance test was normal. 

Comment; An exploratory operation in this case 
would have been justifiiable on account of the abdomi- 
nal pain and tenderness; though the hypoglycemic 
symptoms were most pronounced. Relief of the symp- 
toms, with normal blood sugar readings, not to men- 
tion the improved mentality and' changed personali'tj’- 
of the patient, for a period of two years seems to place 
the operation of partial resection of the pancreas for 
severe hyperinsulinism without adenomas on the same 
basis as a partial I’esection of the thyroid for hyper- 
thyroidism, without adenomas. 

Hypci'insulinism, Chronic Pancreatitis, A 2 )pcndiciiis and Epi- 
lepsy: Appendectomy and Partial Resection of Pawreas. Case 
14. December 21, 1931, C. H. Durham, N. C. Teacher, Age ' 
27. Height 5 feet 9 inches. Weight 181 pounds. Symptoms:. 
Three t 5 'pical epileptic convulsions in four months. Attacks 
occurred several hours after meals; bit his tongue in each 
attack. Severe burn on foot from an open grate in one attack. 
Has had petit mal attacks for eight years or longer. 



FAiTlNG I a 3 A s 6 HOURS 

Chart 8. Case 14. A. Blood sugar curve in glu- 
cose tolerance test December, 1931. 

B. Blood sugar curve in glucose tolerance test June 
' 5, 1934. 

G. Blood sugar curve in glucose tolerance test June 
19, 1934. 

One blood sugar curve, B, was about normal, while the other 
two, A and C, showed hypoglycemia, proving that one glucose 
tolerance test is not sufficient to establish, or rule out, a diag- 
nosis of hyperinsulinism anymore than that one basal metabol- 
ism test may not give sufficient evidence on which to make a 
diagnosis of hyperthyroidism. 

Treatment: Lo-w carbohydrate-, normal protein and fat diet, 
with orange or tomato juice one, two and three hours before 
meals. No medicines. Improved for a year; the seizures, were 
fewer and less severe. For the past year he has not adhered to 
diet and attacks more severe and more frequent. 

Comment : This patient, a highly educated teacher, 
lost his position bn account of epilepsy, and his future 
seemed hopeless. Since hypoglycemia may have been 
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a precipitatinp cause of his i/rand mal attacks and 
since other patients have been relieved of similar at- 
tacks by removal of an adenoma, or partial re.section 
of the pancrea.s, an operation wa.-? advised. Dr. Earle 
Drennen operated June 20, 1984. About one-half the 
body and all the tail were resected. Microscopic sec- 
tion of the pancreas .showed marked pancreatitis. 
While the patient i.s convalescinp, the ultimate results 
from the operation cannot be predicted. The fact that 
he had a chronic pancrealiti.s indicate.s that his pan- 
creas wa.s the e.ssential factor in the lijimEb’cemia and 
that the ca.sG is one of true iiyperinsulinism. 

I'itniliirt/ Ep’lrjixtf mid //.'/ficrim^iilitiist/t. Case 15. K. I- 
Birminchani. Ala. Act: 17. Heipht 5 feot 10 inches. WeiKht 
CU.f pounds, lie v.-eiphi'd ‘iaS pounds at the ape of IG. Brief 
metitnl lapse:-' v.ere of almo.^t daily occurrence. He was sleepy 
after nttaek.s. He had had si.x prand mal attacks in the la.st 
four months-. He had a voracious appetite and ate exce.ssively 
of sv.-ects. The family hi.story was nepativc. He was of normal 
.•uze at birth, hut became very much underweipht from repeated 
illnc-ssc.s inciudinp colitis, acido.sis, influenza, otitis media, and so 
on. He did not walk until he was year.s of ape. He had 
eonvul.sions once at the ape of four year.s. Soon afterwards he 
bepan havinp attacks of mental Inp.sc.s when he became friphted 
from seeinp ‘‘little men”. At about five years of ape he bepan to 
prow, and at 10 years of ape had an enormous appetite. He 
craved s-weets. .At Hi he wciplicd 175 pound? nnd at IG, 2,‘18 
nound?. He h.a? larpe shoulders and hips, lonp arms, iarpe 
hands nnd feet: and i.? very powerful physically. The primary 
dinpnosi? was dyKpituitaii.?m in the hjTioiiituitary phase. The 
sccondar.v diapnosi.s wa.s hypyrinsuiinism. Gluco.se tolerance 
test at the bepinninp of treatment showinp fastinp supar O.OGG; 
1 hour, 0.120; 2 hour.?. 0.100; :! hour.?, O.OGG'-jj; -I hours, O.OGG: 
5 hours, O.OGG; G hour.?, O.OGG. The plucose tolerance tc.st six 
weeks later, after tnkinp pituitary tablets, was fa.stlnp. 0.100; 
■ l.hotir, 0.151; 2 hours. 0.120; 0 hours. 0.100; 4 hour.s, 0.080: 5 
hours, O.OGG; C hours. 0.080. 



Chart 0. Case 15. A. Glucose tolerance curve. 
B. Tolerance curve .showinp effect of <1‘2 prains 
of pituitary extract .a day. 


Treatment consisted of a hypcrinsulini.sm reducinp diet nnd 
•12 prains pituitary extract a day. His mentality is improved. 
He has reduced to 10." pounds. He had had no attacks of mental 
Inp.scs and no amvd mal attacks in two months, whereas, before 
he bepan the use of the pituitary tablet? combined with a hyper- 
in.suliniftn reducinp diet, he had two or three daily periods of 
brief mental lapse.? and three convulsions the week before the 
treatment wn.« bepun. Two or three months later this patient 
b.ad 2 or S epileptic attack?, whereupoi) bis parents became dis- 
cournped, discontinued the treatment and pave him a patent 
epileptic cure — no doubt containinp larpe dose.s of the bromides'. 
They roimrl that he hn? had no convul.sions in several months. 

Comment: A case of epileptiform convulsions asso- 
ciated with hypopituitarism and hjiierinsulinism i.s re- 
ported to illustrate the relation of the hypophysis to 
insulin secretion. The primary diagnosis was dys- 
pituitari.sm. No doubt the stage associated with the 
nipid growth and increase in weight ivas due to the 
e.'cce.s.'^ive .s:ecretion of the pituitaiy hormone, and 
ended about the period of adole.scence when the hjTio- 
pituitary .stage came on. The islands of Langerhans 
without the regulating effect of the antagoni-slic pitu- 
itary hormone began to secrete an e-Kcc-ss of insulin 
(hyperinsuUnism), and hjiioglycemia and petit, mal 
■and prnnd mal attack.? followed. 


SUMMARY AND CONCLUSIONS 

1. Fifteen cases are reported illustrating clinical 
types of Iiyperinsulinism. 

2. The varied manifestations of hypoglycemia, due 
to the e.xcessivo secretion of insulin, seem to indicate 
that Iiyperinsulinism may be responsible in some cases 
for .symptoms that simulate, or are associated ivith, 
many disorders, particularly those classified as neu- 
roses of various organs. 

3. Cases of Iiyperinsulinism associated with recur-, 
ring attacks of unconsciousness and convulsions, in- 
cluding cases of actual epilepsy, are reported. 

4. One case is reported of an actual psychosis 
found associated with hyperinsulinism and in which 
there has been relief of symptoms for two years by 
dietary management. 

5. Attention is called to Powell’s study of fifteen 
cases of hyperinsulinism. Powell’s conclusions’ pre- 
sent a viewpoint that should be considered by the medi- 
cal profession : “Ample case reports are in the litera- 
ture to show that this condition (hyperinsulinism) 
cau.ses .symptoms varying from drowsiness to narco- 
lepsy, from vertigo to epilepsy, from mental deficiency 
to mental degeneration. Unfortunately all the cases 
are not in the literature — they are to be found in every 
doctor’s clintele and, sad to relate, are most probably 
untreated. 

“A careful study of the food supply of the hi-ain 
should be made in all nervous and mental cases. This 
may be accurately determined by a study of the blood 
sugar concentration.” 

6. Routine fasting blood sugars and blood sugar 
studies duinng “spell.s”, as the patients usually call 
hypoglycemic attacks, may reveal the cause of various 
neuroses that can be prevented and controlled by diet- 
ing.-'-' 

7. Glucose tolerance tests should be carried out for 
six full hours. The glucose tolerance test of three or 
four hours as carried out in diabetes is usually of little 
value in making a diagnosis of hyperinsulinism.'"’ 
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DIABETIC COMA IN CHILDREN 


By 

HENRY J. JOHN 

CUEVEUAND. OHIO 



D iabetic coma in children no longer presents the 
same problem which it did even ten years ago. 
The outcome in diabetic coma depends on two things ; 
(1) bow early the treatment is started, and (2) how 
adequate it is. There is no standard dose of insulin 
in such an emergency. The amount of insulin neces- 
sarj' to bring a child out of coma varies considerably, 
as is shown in Figures 1 to 12. 

Heimann-Trosien and Hirsch-Kaufrnann^ called at- 
tention to the fact that the 3 'ounger the iiifant the more 
carefully must one adjust the insulin dosage. Lau- 
ritzen- and Simon/ who treated two children, aged two 
and three-fourths j^ears and four years, respectively, 
succeeded in their prompt recovery from coma on 
small dosages of insulin. Arndt and Welcker^ treated 
an infant three months old in coma who died ten 
houi-s later after but four units of insulin. The child 
became edematous, which fact the authors interpreted 
as a hj'poglj'cemic reaction. I Avould rather suspect 
that the death resulted not from the four units of 
insulin but rather from insufficient dosage of insulin. 
This patient was treated in the early period of insulin 
therapy at a time when physicians were more or less 
afraid of the px*eparation. 

Boyd’ emphasized the importance of early treatment 
of diabetic coma and her statistics are quite convinc- 
ing. At the Hospital for Sick Children at Toronto, 
where fifty-one coma cases in children were treated up 
to that time, she summarized the results as follows : 


The Effect of Delay in Treating Diabetic Coma 
on Us MoHality 
■■ (Boyd) 


Time 

Hours 

Number 

Cases 

Number 

Deaths 

Percentage 

Mortality 

0-24 

15 

0 

0 

24-48 ■ • . 

10 

2(d.pneura.)20 

48-96 , 

17 

8 

41 

5 days or longer 

9 

'7', 

.77 


SuhniiUtKl Alipust 9, 39:i4. 


Boyd" also reported ninety-five cases of diabetes 
mellitus in children under fifteen years of age of whom 
37 or 38 per cent had coma. 

In my series of 218 children (first and second dec- 
ade) coma occurred in fifty instances or 23 per cent 
over a period of thirteen years. These may be divided 
into two groups: (1) those that were under my imme- 
diate care during coma (early or late), and (2) those 
who were cared for by the family physician during the 
coma. The data in these two groups are striking and 
instructive and are presented in Tables 1 and 2. In 


Table I 

Data on Diabetic Children, in Coma, of Group of BIS 
Under Author’s Care 



Xo. 

Ace 

Vrars 

Year 

Linng 

Doad 

Ilload 

Suirar 

Plasma 

Acetone 

Pi.ssma 

CO: 

Ltpomia 


1. 

1..'; 

1925 

+ 


310 

_L 

32 .G 




2.5 

102G 

■ -1- 


42S 





3. 

3. 

192G 

+ 


485 

-f-T-T 




4. 

3. 

1026 

4*- 


375 





5. 

5. 

1920 

-1- 


250* 

■4"T- 4" 

25.2* 



6. 

7. 

1932 

-h 


564 

4- -r 4“ 

18.5 


a: 

7. 

9. 

1929 

-h 


552* 

-K-f -1- 

20. * 



S. 

10. 

1920 

4- 


GGG 

-f 4--1- 


_u 

o 

9. 

11. 

1922 



300 


25.2 



10, 

12. 

1931 



270* 

H- + 4- 

21 . * 



11, 

15. 

1922 

4- 


447 

4* *r 

24. 

-^4-4- 


12. 

15.7 

1931 


+ 

s;iG 


9.9 



13. 

IS. 

1927 

+ 


440 

-f-VA- 

27.1 



14. 

20. 

192! 

-f 


405 

-h-f-b 


4- -f- 4- 


.15, 

22. 

192G 

+ 


G20 

-K-K-t- 

13.7 



IG. 

*2, 

1927 

+ 


476 

+ + + 

13.7 



17. 

4. 

1922 

+ 


440 

+ + + 


-r 4- 4- 


18. 

7. 

1925 

+ 


475 

4* 4* 

27.1 



19. 

8. 

192G 



4G0 

-h-f-f 4- 

15.7 



20. 

s. 

1930 

+ 


GOG 

++-1- 




21. 

9. 

1927 

+ 


440 

4 , ^ 

20.2 



^2 

13. 

1929 

+ 


G 88 * 

4 - 

13.2* 



23. 

u. 

1929 



405 


21.4 



24. 

14. 

192S 

+ 


543* 

+++ 

44 . 3 * 



25. 

15. 

192S 

+ 


4G0* 

-h-K-t- 

3S.6* 



20. 

IG. 

192G 

+ 


300 

+ + + 

23.3 

4 - 4 - 4 * 


27, 

16. 

1931 


4* 

094 


0.9 



28. 

17. 

1923 


+ 

652 

-f -f--!- 

17.G 



29. 

17. 

1931 

+ 



4-4-4- 

11.8 



30. 

18. 

1922 


+ 






31. 

20. 

1932 



mill 





♦Aftor 

Cases 9, 27, and 2S died in one hour after admission. 
Cases 30 — pre^insuiin era. 


Table 1, those under my, immediate care, there is an 
equal division between the two sexes. This group 
comprises thirty-one cases and of these' five died ; one 
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5n the pre-insulin era; three patients were moribund 
when they were brouplit to the hospital and died 
v.dtliin one hour after their admission. Thus, if these 
four cases in which the mortality was unpreventable 
arc eliminated there remains but one death, a mortal- 
ity rate of 3.2 per cent. 


Table II 

Data on Diabetic Children in ComcL of Author’s Group 
of 21S Treated by the Family Doctor During Coma 


1 i av- 


" 

AVar { I.ivini: 

Df-sti 

BIooiJ 

Rrmnrkft 

! i 


i 


SuiiRr 


t ■ 1. 

0 5 

IMS i 


i At hotnp ! 

f j 2. 

7 

IWl’l i 

J. 

, At home 1 


9. 



■ At homr 

] 1 4. 

10, 

IlCM 1 



At home 


11. 

19" 1 

4- 


At home 

i rs «■ 


IMS 



Qitftck 


13. 

1923 1 



At Isornp 

s. 

M. 

102S ; + 


720 


'9- 

14. 

H5I1 ] 

A- 


At home 

! 1 JO. 

11. 

IH27 } ~ 


XU 

Hospital 

' [ in 

10. 

1020 1 



At home 

1 \ 12. 

Itf 

W32 

nr 



! 1 13. 

3. 

r»28 j -i. 



At home 

j 14. 

3.5 

1527 1 

4- 


At home 

1 X 15. 

14. 

102-1 1 

X 


Hospital 

'■51 10. 

10. 

1021 ^ 



IIo»pita1 


10. 

1032 ! 

.t. 


At home 

IS. 

20. 

1W7 i 



At horn** 

1 i 

20. 

1032 j 

+ 


At h<»Kie 


In Table 2 are tabulated the results of treatment of 
cases of coma by the familj' physician. These con- 
trasting results are cited without malice but merely to 
.stress the point that diabetic coma .should be treated 
adequately. Of nineteen patients with coma, but three 
survived. Jly object in presenting this contrasting 
picture is to .show the evolution of treatment with in- 
.sulin in the first decade after its discovei'y. The fam- 
ily doctor during this fir.st decade was afraid of insulin 
and either did not use it .at all or else used it in such 
absurdly .small do.ses that he failed to get results. Wc 
mu.st look upon the fir.st decade of the insulin era as a 
.stage of transition and of increasing knowledge of how 
to use in.sulin. Trob.ably no future decade will ever 
duplicate data such as lhe.se. 


Table III 

Data, on a. Series of Children in Coma Reported 
by Jostin' 


! 

VfAf 

IjVJiJS 1 

' Illooxl 

Dificx'tje 

1 

j 

i 

' Sucar 

* Ar»»i 

i UR 

102 -> 

4- ' 

’ W.0 

-r 4 + h 

i t's.s 

iiCvi 

■* ; 

230 

4-4-4- 

t 15 

1520 


320 

•r 4- + 

J - 4 2 

1 52 < 

*• 

120 

4- -f- -r 

' ' iK.r 

IfV’f. 

*. r 

2 (V0 

4- 4- -h 

ir.T 

15-4 

-- 

. 72<> 


5' 10 5 

X'-n 

*■ 

440 

-‘•4'4- 

t 310 

I'j.'D 

• 

no 

-r 4" T 

1 . 15.7 


r 

2.V> 

4- 

340 

I'C.f 

- 

r. 2 o 

4-4 


v.-i 

r 

ntv,| 


! 32.2 

1 U2.- 

.. 

MO 

-4. 

( 133 

yd-r> 


033 

X 4- + 

' 10 0 


4 1 

2 Rfl 

.». .4. -i- 

' DO 

iii 

VsX’* 

4- 

3‘;o 

.t -i-A -r- 

liC-it 


3^} 

4- 

liz 

1P3D 

.. 

rj}f 


i Vi ^ 


- ' 

233 


i 17 2 

IMD 

*• . 

3*0 

+ A. 


3WV 

■J , 

470 

.^.4. 

? . tt.J 

Veit) 


320 

4- 4- 

. 132J 

lO-trf 

•- ' 

5 RRO 

120 

4- X 



-4- 

4- 4- X 

\ '13 5 

lOTl 



X 4- 

i X 

V.r.ll 



+ T* 

‘ * 5 1 

ii>:u 


340 

4. 

^ • -■ U 7 y 

vm 

-■ 

, 


J ir.o < 

V\U 1 


*■ ' 450 

•1- 4"h 

■' 

ItiM ■ 

; 


.j. 

I 

UU 

J.. j 

4f/t 

4 X 

s- U.t ■ 

, rni 


4- 'M 

4- 4- X 

i ■ I'O,' 

*. rou 

* ; 

; 330 

"x'x 

r 1.4 4 , 

■ . I521 

* ; 

! rm 

. 4 . 4 X 

i . l':..-?'., 

1531 

f 

f 

1 320 

X 4 . 4 .x 

*4 






In Table 3 are tabulated the results of treatment of , 
coma in children by Joslin." This table was compiled 
from his larger series of cases of coma (children and 
adults) published in 1929. I have simply collected all 
the juvenile cases from this group. In a total of ■ 
thirtj'-four children (first and second decade) there 
were but two deaths between the years 1929 and 1931. 
This represents a mortality of but 5.8 per cent against 
a mortality of 17.2 per cent among the adults in this 
same series. One would hai'dly get the impression 
from this that there is more risk in handling coma in 
a child than in an adult, but that the reverse is actually 
true. 

Table IV 


Mortality from Coma in a Series of 218 Children 
(Avihor’s Experience) . 


Xn. 

Ace at 

Death 

Ycnm 


Duration 

DiabotcR 

YenrH 


Male 

Female 

1. 

0.5 

•f 


I, 

2 

7. 

-f 


0.01 

3. 

0. 

-t- 


5. 

• 1 . 

10. 

X 


1. 

5. 

M. 

X 


0.01 

C. 

12. 

•r 


0.75 

7. 

13. 

X 


1 

8, 

14. 

+ 


0.01 

0. 

15.7 

X 


2. 

10. 

IG. 

4- 


3. 

11. 

18. 

X 


4. 

12. 

3.5 



0.1 

13. 

It. 



2 

14. 

ir>. 


X 

B. 

15. 

17. 


4 - 

0.01 

10. 

IS. 



0.5 

17. 

10. 



0.25 

18. 

19. 



1. 

10. 

20. 


+ 

7. 

20. 

20. 


•f 

5. 


Dead in the first year (•( (liabcle^ - 12 or 57.1 
Drad in second year of — 2 or 

Dead above that — 7 or 33.3 ' o 


In Table 4 I have compiled all the deaths from the 
tw'o groups according to age, sex and the length of dia- 
betes. This shows that of the total mortality 57.1 per 
cent died during the first year of diabetes. 

Prompt and adequate treatment in coma produces 
good results in a child and adult alike. I have pre- 
pared twelve charts on my series of cases to show 
graphically the main procedures and the laboratory 
data in each case. These charts show that there is a 
considerable variation among the different children. 

As little as 61 units of insulin had been used to bring 
a patient out of coma and as much as 685 units were 
used in order to accompli.sh the same result. There 
are many factors which enter into this, including the 
duration of coma before the treatment was started, 
the severity of the diabetes, the duration of the dia- 
betes, the rapidit 3 ’ of the onset of the coma, the pres- 
ence or absence of intercurrent infection, the dosage 
of insulin before the onset of coma, whether or not the 
child is sensitive to insulin or is "insulin re.sistant’’, 
the condition of the child’s liver. Various other fac- 
tors also could be enumerated. 

The charts represent a marked difference in re- 
.sponse, due to the above factors. However, in the 
final analj'sis, the main point is: How early has the 
treatment been started and how adequately pursued? 
Coma in a child represents a major medical emergency 
and as such requires radical treatment, as in a surgi- 
cal emergency. Hence, prompt hospitalization is nec- 
es.sary if the mortality rate is to be kept low. We must 
offer all wc can to such a child in order to preserve 
life. Furthermore, it is not merely the saving of life 
but the preservation of function which is at stake. 
Prolonged coma increases the severity of diabetes. In 
treating a child with diabetic coma, one is always con- 
fronted with the problem of -whether it will be possi- 
ble to neutralize the damage promptly and get the child 
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out'of cbina Avith approximately the same msulogenic 
■ function which existed before the child went into cama 
• ■ V or whether the child will emerge from this catastrophy 
with a markedly lessened insulogenic function. 

Case 3893, Chart No. 11, presents an example of 
’ diminished insulogenic function after coma. His dia- 
; hetes was very mild before his coma, and I was able to 
, treat him witliout insulin by regulation of diet and he 
' had a normal blood sugar morning, noon and night and 
. '/ sugar-free urine. He contracted an acute infection, 
' . measles. The family doctor in a small town naturally 
V , . did not appreciate the significance of an infection in 
' . ; , such a mild case of. diabetes. He did nothing to pro- 
. tect.the child during this infection with the result that 
the patient went into coma a few weeks later. The 
. ' child no longer has mild diabetes, but is a severe dia- 
: ' . betic for all time. That is the important point to bear 
in mind, that even a mild diabetic can become a severe 
• . one, if he is not protected during the course of an 
'infection. 

Case No. 2546 in Chart 4 represents a child who 
- . was in perfect health and did not know she had dia- 
, . betes. An ' intestinal “flu” threw her into coma in 
, twenty-four hours and that was when the diabetes was 
' ' first discovered. With prompt treatment, she emei-ged 
from coma with mild diabetes and for months at a time 
_ , she did not need insulin, but merely dietai'y treatment. 
Even though she was but mildly diabetic, a simple cold 
threw her into a second coma four years later. This 
child one day went into coma while away from home. 
The doctor who was summoned gave her immediately 
40 . units of insulin intravenously and an hour later 
was ready to give her 40 units more when I was con- 
sulted by telephone. Upon explaining to me the child’s 
• symptomatologj”, it was quite evident that she was not 
in diabetic coma but in insulin shock and I directed 
that she receive 10 c.c. of a 50 per cent glucose solu- 
tion inti'avenbusly which brought the child to con- 
sciousness within ten minutes. Surely, were the safe- 
guards in a young body limited to a narrow zone, this 
child would not be hei'e today. 



. Chart 1; Case No. 650. A .Jewish boy who developed diabetes 
in 1924. It followed shortly after a cold when he was two years 
old. There, is no diabetes in the family. The onset of coma was 
in the second year of his diabetes.- He' had scarlet fever in 
September, a bad . cold in November and Went into coma on 
December 2., He responded promptly to insulin- alone. 



Chart 2. Case No. 1692. A Gentile boy 18 years of age whose 
diabetes began in April, 1927. < This was preceded by lobar 
pneumonia and diabetes appeared a few days after that. When 
I first saw him he was in coma, April, 1927, with a blood sugar 
of 410 and CO 2 27.1 after two doses of insulin. In eighteen 
hours he was given 270 units of insulin together with intraven- 
ous glucose. The response was prompt but his insulin require- 
ment was heavy for a whole month. Acidosis followed in six 
months, tubercucolis in 1928, jaundice in 1930 and he died of 
tuberculosis April 12, 1932. 

In Chart 3, Case No. 1565, is that of -an infant, 
but two years of age. I started giving her only five 
units of insulin every half hour for several hours as I 
naturally was afraid to administer larger dosage to a 
child so young. This was later increased to 10 . units 
every half hour until she came out of coma. But even 
in such a young child, 125 units were used within ten 
hours. 

Case No. 2847, Chart 8, presents a boy 15 years 
of age, who had severe diabetes. In the first part of 
the chart, one sees that a heavy insulin dosage was 
necessary in order to control the acidosis. One would 
expect that if this boy ever went into coma, a large 
quantity of insulin would be required. The second 
half of the chart shows what happened one year later 
when he went into coma and 570 units of insulin wei'e 
used without result. - 

It is for the above reasons that one can not rteat a 
case of coma ,m childhood according to a formula. 
There is no formula which will fit all cases, but each 
case presents an individual problem which must be 
dealt with individually and a sufficient amount of in- 
sulin, glucose and saline must be given to bring about 
the desired result. Experience alone will dictate the 
procedure. Also, one must be ever on the alert for 
relapses. Sometimes a child emerges from coma only 
to relapse into coma a few hours later if the routine is 
discontinued. And it may be more difficult to bring 
him out of the relapse than it was to bring him out of 
the original coma. One must be on the alert until one 
is assured that all the danger is past. And when the 
coma is past, give the child enough insulin to control 
his metabolism so as to save as much function as pos- 
sible. 

SYMPTOMATOLOGY 

The most common symptoms of acidosis which is the 
precursor of coma is the gastric 7tpset. The children 
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Chari .1. Cape No. A Gentile pirl who developed dia- 

bfcte.^ in IP27, at the nue of 2 years. She had prippe and otitis 
media twice a few months before. She developed coma in the 
fourth month of her diabetes. Cold was the prccipitatinp factor 
of coma. She rc.spondcd promptly to insulin alone, but althouph 
she was only two years old, 12S units of insulin were required 
in ten hours. 

jfct “sick fit the stomach” and sUirt to vomit. Abdomi- 
nal tendernc.ss can frequently be elicited before they 
drift into uncon.sciousness. Is this tenderness a pan- 
creatic tenderness, due to the affection of the pancreas, 
or is it just a plain abdominal tenderness? Both views 
will be found expressed in the literature. In a non- 
diabetic individual after a siege of vomiting, abdomi- 
nal tenderness can be elicited, for the muscle spasms 
produced by vomiting arc enough to produce "sore- 
no.ss” in the abdominal area. 

The immediate cause of vomiting is the state of 
ketosis which ha.s been pyramiding and has upset nor- 
mal function. Dige.stion ceases (for food taken in the 
last 24 to 48 hours can be found in the gastric con- 
tents), acid in the stomach increases, distension of the 
.stomach often occurs and nature's attempt is to get 
rid of the aggravating situation through vomiting. 
Frequently hyperpncfi i.s present and later the abdo- 
men alway.s is rigid. The vomitus is often of the 
coffee ground type and a rapid loss of weiglit occurs. 
The child look.s very sick during severe acidosis, but 
.so doe.s a nondiabetic individual ivho is attacked by a 
.severe vomiting spell. The degree of drowsiness is not 
a good inde.x of the state of such a child. One can be 
ea.sily deceived if he depends on this as a guide. If 
hyperpyrexia is pre.-^ont a blood culture should be made 
to determine (ho presence or absence of a blood stream 
infection. 

Wagner” ha.s stated that a "specific for the coma of 
cliildhtKid is the spotted, sometimes true petechial 
nish” described originally by Herbert Koch. I have 
not noticed this and American authors have not 
strcs.scd thi.s point. 

The air hunger can be e.xtreme so as to cau.se a 
“tirage” .such as is seen in laryngeal diphtheria or 
other obstructions of the larynx as de.scribed by Le- 
maiin' ‘ in a aise of a young girl about thirteen. While 
she was in thi.s condition, says the author, she was 
.cec-n by a phy.sician whom .she had never previously 
consulted and who wa.s ignorant of the numerous 


warning signals of the disease which has been present 
for nearly a year. His first impression of her condi- 
tion was 'that there must be some laryngeal obstruc- 
tion, and it was only after a laryngoscopic examination 
had proved negative and after he had made a urine 
examination that the proper diagnosis was estab- 
lished. 

Hamburger’ writes of a child eight years of age, 
apparently in the best of health who was attacked by 
severe abdominal pains and was about to be operated 
on for appendicitis when it was noted that she was 
breathing deeply. The urine was examined and found 
to contain sugar. The child died in coma the next day. 
In my e.xperience it was a boy who developed abdomi- 
nal pains, was operated on for appendicitis in a small 
town, the appendix was normal and the boy died next 
day in coma. 

CLINICAL PICTURE, PATHOLOGIC PHYSIOLOGY AND 
TREATMENT 

In diabetic coma, the primary factor is diabetic 
ketosis, which requires prompt and adequate treat- 
ment. First of all, the metabolism of the patient 
should be reduced to the lowest level possible, which 
can be accomplished by putting the patient to bed and 
preserving the heat by the application of warm blan- 
kets and the careful application of external heat. The 
provision of a good nurse who vdll spare the patient 
anj- exertion is essential. 

The body is desiccated. Adequate fluids mu.st be 
given, subcutaneously, intravenously or by mouth if 
possible. From one and a half to four liters of liquids 
in twenty-four hours, depending on the age of the 
child, should be given. Usually it must be adminis- 
tered parentorally as the patient is either too sick or 
unconscious to take it by mouth. A solution of 10 per 



Chart -1. Case No, 254G. A Gentile girl who developed dia- 
betes in 1928. when the diabetc.s was first recognized by her 
family physician when she was found in coma, at the age of 
fifteen year.s. She had always been in good health, an athletic 
type of girl. Coma followed rapidly an attack of intestinal 
“flu". Two hundred and sixty unit.® of in.suHn were used in 
seventeen hour.s together with intravenous glucose. In 1932 she 
went into coma the second time following a cold. In spite of 
this she is still mildly diabetic and for months at a time the 
diabetes was controlled without insulin. She v/a.s married in 
1933. 
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cent glucose made up in normal sodium chlorid* for 
intravenous use and 3 to 5 per cent glucose in ^•;^;(ne 
for hypodermoclj'sis, 250 to 500 c.c. given every r'nir 
to , six. hours throughout the day or until the patient 
is conscious and able to take large quantities by mooth. 
. In this connection I have found that orange juice guen 
.by mouth is not tolerated well; lemonade, ginger ale, 
or grapefruit, juice made up as a drink and sweetened 
Avith sugar is much better. For some reason orange 
juice tends to increase the nausea in these patitnits. 
A Murphy drip of normal saline is another valuable 
method of crowding in liquids. This should be pre- 
ceded by an enema in order to clear the lower bowel. 

. On the whole , an attempt is made to convert the 
metabolism into a carbohydrate one. This is accom- 
plished much more easily in thin patients than in the 
fat ones. Lipemia is present at times and likely more 
often a masked lipemia may be present. This is elimi- 
nated largely by insulin and by the restoration of nor- 
mal .metabolism with insulin, carbohydrate and saline. 
If, the pulse is weak or irregular, the intravenous medi- 
cation should be given with care, in smaller amounts, 
and slowly. In such a case hypodernioclysis or the 
Murphy drip is preferable. Caffein sodium benzoate 
or digitalin and the insulin should be given in the glu- 
cose which is being administered. 

, Gastric lavage is often very helpful but it is not in- 
dicated in all cases routinely. If the patient appears 
nauseated and the heartbeat is rapid, this speaks for 
a distended stomach and in such instance gastric lav- 
age should be performed, leaving the last bulbful of 
this . alkaline fluid in the .stomach. In a moribund 
patient lavage is not a safe procedure. 

High colonic irrigation with tenth normal sodium 
chloride or sodium bicarbonate is a good procedure. 
The use of alkalies by mouth in small doses is advo- 
cated by Boyd’ and Wagner.’^ Joslin seriously objects 
to the use of alkalies but the general consensus of 
opinion is that in small doses they can be given with 




Chart 5. Case No. 2478. A Gentile girl who developed dia- 
■ betes in 1928, two months before I saw her, .at the age of 14 
when she was brought in in coma. Coma followed indiscretion 
. in diet and a cold; .She had a heavy lipemia. One hundred and 
forty units of insulin were used in nine and a half hours to- 
gether with one intravenous administration of glucose. She 
proved to have a very severe diabetes, difficult to control. 


Chart 6. Case No. 676. A Gentile boy developed diabetes 
in 1924 at the age of 5 yeai-s following a sore throat. He did 
well, had a tonsillectomy in 1925 following which there was a 
marked improvement of his diabetic condition and a marked 
reduction in insulin requirement. In 1929, at the age of nine 
and in the fifth year of his diabetes he went into coma. Only 
61 units of insulin Avere used in twelve hours and the response 
was good on insulin alone. His diabetic condition, however, was 
much aggravated after the coma and whereas he had a normal 
blood sugar for some time up to the onset of coma, following this 
the insulin had to be markedly increased up to 60 units per, 
day in five or six doses, his blood sugar level stayed high for 
several months dropping later to a normal level. In 1930 he 
went into the Cunningham tank for a year, and, ever since, to 
this date, his blood sugar is very high. 

safety, and are often helpful. In massive doses alka- 
lies are to be condemned. 

The ciixulation must be supported. Boyd’ advocates 
the alternate use of digitalin and caffeine sodium ben- 
zoate, everj' four hours. I have always used them in 
the intravenous glucose solution routinely. If shock 
or collapse occurs the intravenous administration of 
10 per cent glucose made up in normal saline, or saline 
hypodermoclysis are helpful in restoring the blood 
volume. In exceptional cases a transfusion may be in- 
dicated. I had to resort to this procedure but once. 
Even adrenalin or ephedrin may have to be given. 

The best treatment of diabetic coma, however, is its 
prevention, by adequate treatment by diet or diet and 
insulin and the removal of all foci of infection. One 
can protect the individual from the accidental infec- 
tions which they contract and which can and do pre- 
cipitate acidosis quickly. There it is necessai*y to deal 
with the problem. A fat diabetic patient is a poor 
risk in coma ; one who is thin has a much better chance 
of' recovery. 

Brown and Graham“ report that in the Royal Hos- 
pital for Sick Children, of 300 nondiabetic children 
admitted, 54.7 per'cent had acetone bodies in the indne. 
They placed some of these on a ketogenic diet and 
found an increase of from two to forty times of ace- 
tone in the blood. The administration of dextrose re- 
sulted in a rapid diminution of blood and urine ace- 
tone. They , state that soda bicarbonate can not be 
depended upon to reduce the acetonemia but it does in- 
crease the alkali reserve. 

.Some damage is wrought in the kidneys during dia- 
betic coma as evidenced by the presence of albumen. 
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Chart 7. Case No. J.'ISl. A Jewish pirl developed diabete.s in 
1020. The onset of diabetes was preceded by a bad cold with 
fever which lasted a week. She had a severe case of diabetes re- 
quirinfr 20-20-20 units of insulin per day. In the third year 
of her diabetes she went into coma because she discontinued 
her insulin. In the first thirty-one hours 085 units of insulin 
were used with intravenous qlucose and the blood sugar level 
reached nearly 1000. She got along well, the diabete.s is rca.son- 
!ihly controlled at prc.'cnt and the patient is a picture of health. 


casts, and a hiph level of urea nitrogen. The post- 
mortem findings also confirm this. Fortunately, the' 
impairment of kidney function represents but a transi- 
tory phase in diabetic coma. The chief cause of the 
renal condition is the damage done by the acetone 
bodies. This, however, may not be the only factor. 
Rabinowdteh’- calls attention to the fact that the pa- 
tient in coma with urea retention may go on to a com- 
plete recovei-y in a few days or there may be in some 
cases progressive impaimient, leading to uremia. 

Thus, in any diabetic child carbohydrate tolerance 
is decreased in the presence of an infection. This can 
be combatted in one of two ways : either decrease the 
food intake by one-third, leaving the insulin the same, 
or else leave* the intake the same and increase the 
insulin. During infection the carbohydrate metabol- 
ism must be increased by one of these means. Whether 
or not the child eats, makes no difference, for the me- 
tabolism goes on just the same, insulin is required to 
insure the combustion of the food. Most catastrophies 
occur just on this point. The child is not eating, and 
either the family or the doctor discontinues the insulin, 
in fear of insulin shock, acidosis increases and the 
child drifts rapidly into coma. 

One can not depend always on the examination of 
the urine for the ketone bodies for these can be masked 
even in the presence of severe ketosis. Thus, Fein- 
blatt” reports a fatal case of coma in a girl nine years 
of age when only an insignificant ketonuria was found, 
in spite of extreme acidosis (COj 14.3 per cent). A 
large amount of acetone was present in the spinal 
fluid and was absent in the blood. Lemann'“ also re- 
ports coma without ketonuria ; his patient died. This 



Chart 8. Ca?e No. 2Si7. A Gvnlilo boy develoied diabetes in feptember, 1029. I saw him first 
9-10-29, when ho was fifteen with a blood sugar of 830. He re.sponded well to treatment and I was able 
to carry him on 10-10-10 units of In?ulin. April, 1930, ho had severe acidosis because he had discon- 
tinued ah insulin. In.'ulin bad to be increased to 120 units a day before the blood .sugar level came 
d.'wn. After that hi.’^ diabetic condition was much aggravated and he needed 20-20-20-20 units of in- 
.‘■alir.. In Jlnrch. 30.3£, he was br''ucht in in c-'ma hnvinn- been in it for two days and he died on 
the Mcond d.ay after adraisfion. In spite of 570 units of insulin in 37 hours the CO, level did not rise 
npprc-ciaiily. 
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fortunately is not the rule but merely the exception. 

; In -diabetic coma there is also a depletion of the 
. chloride. This is even more marked if the patient has 

• beeii vomiting. These must be restored in order to 
reestablish a normal, physiologic equilibrium. To ad- 
minister carbohydrate and neglect chlorides may save 
a patient from an acidosis only to precipitate alkalo- 

• sis. . In Chart 13, I tried to illustrate the state of af- 
fairs and the chemical changes involved. It is con- 

. structed after the studies of Hartmann and Darrow.'-* 
The first picture at the left represents the nonnal, 
: physiologic statiis. The chlorides and the bicarbo- 
nates, in terms of tenth normal acid, occupy the large 
portion, and their relation is fixed and constant. The 
second fi^re shows what happens in diabetic ketosis. 
The chlorides and the bicai'bonates are both deci*eased 
in amount and the ketone bodies occupy a poxtiion of 
the space which the former would occupy normally. 
If large quantities of glucose and insulin are given, 
changes such as are demonstrated in the third figure 
occur. .. The ketones have gone, the bicarbonate has 
increased beyond its normal space and has crowded 
some of the chloride out and alkalosis is the result. H. 
however, sodium chloride is administered with the 
■glucose and insulin in the form of normal saline, the 
chlorides are increased as the ketones are decreased 
and the rather labile bicarbonate appears at its nor- 
mal level. One or two administrations of glucose- 
saline-insulin are usually adequate in most cases. If 
vomiting, persists then this must be continued longei’. 
In case no saline had been given, but just the glucose 
and insulin, and the coma deepens, the respirations 
become prolonged, always suspect alkalosis and in such 
a case 2 to 4 grams of ammonium chloinde may be 
given by the stomach tube, with plenty of water. 



Chart 9. Case No. 3872. A Gentile girl developed diabetes in 
1927, at the age of 13. I saw her first in 1931; when she was 
brought in in deep coma, in the fourth year of her diabetes.' 
She refused to take insulin when her diabetes was first dis- 
covered and she did not- adhere to diet, consequently went into 
Coma the first Hme in 1928. - In thirty hours 290 units of insulin 
were, given together unth intravenous glucose with a good re- 
sponse in a girl 17 years old. She is a picture of health, a 
dancer, but requiring a heavy insulin dosaty, 20-20-20. 



Chart 10. Case No., 713. A Gentile girl who is one of "the 
youngest diabetics I have had under my care, having developed 
diabetes at the age of fourteen months in January, 1924. A 
cold preceded the onset of diabetes. The onset of coma, in 
1930 at the age of eight, followed an attack of whooping cough 
and few days after a cold. One hundred units of insulin were 
used in ten hours together with intravenous glucose with a 
prompt response. Her progress following coma was good. In 
February, 1932, she had chickenpox and in April of that same 
year she went into coma the second time at the age of ten 
years. One hundred and fifty units of insulin were used in 
seven hours with a prompt response. Blood sugar levels were 
high both times. 


While the administration of liquids is very impor- 
tant, the dosage of insulin also must be adequate. It 
is better to give smaller doses of insulin, 10 to 20 units, 
every half to one hour, than to give large doses' every 
few hours. Insulin should be given as soon as the 
diagnosis of coma or severe acidosis is made. I have 
given patients insulin intravenously right in my office 
ivhen they come in severe acidosis verging on coma, so 
that even the hour or so bet'^'een the office and their 
entrance to the hospital would not be lost. Time 
counts. Insulin given intravenously acts more quickly 
than insulin given hjqxodermically and the first few 
doses should be given by the intravenous route. When 
giving glucose intravenously, it is incorporated into 
the solution. If given with glucose, I usually use 25 to 
, 50 units per dose, whether 250 or 500 c.c. of the solu- 
tion is, given. Houidy blood sugars, acetone and bi- 
hourly determinations of carbon dioxide combining 
power enable one to judge accui'ately the progress of 
the patient and point the way of the rate and size of 
insulin doses. At first,, insulin can be given every half 
hour, but as soon as the blood sugar level reaches a 
level of 250 or so, one must px'oceed with caution. If 
blood studies are not available the regimen must be 
regulated by the urine examina'tion of sugar and ace- 
tone and if the patient can not void, catheterization 
should be resorted to every two hours. Blood chemis- 
ti*y is much easier and much more specific. If one pro- 
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lU Case No. 3893. A Gcnlilo boy who <levcloped <Ha- 
betc.s in 1931 nt the atro of three years. This was preceded 
.shortly by chickenpo.'c. AInnp with diabetes ho had asthma. He 
proved to have a mild cmse and he was treated by diet alone and 
later on only li-b units of in.«ulin. Finally all insulin was 
.discontinued and he had a normal blood suRnr level niorninf?. 
noon and night. In Kovembor, 1932, at the age of seven and 
in the fourth year of his diabete.s. he went into coma because of 
indhscretion in diet. In sixteen hours 410 units of in.sulin were 
Kiven together with intravenous glucose with a good response. 
He liii.s done well .since and is taking nt present 18-18 units of 
insulin per day. 

coeds at this speed, in the course of two to four hours 
the putient’.s condition i.s usually controlled. 

In case the patient has vomited coffee ffround mate- 
rial this is a definite evidence of dilatation of the stom- 
ach which should be wa.shed out witli a weakly alka- 
line .solution and when the washing.s come clear, leave 
the last bulbful of this alkaline water in the stomach. 
The liquid naturally should be quite warm. In a pa- 
tient who is or has been vomiting, there is a depletion 
of chloride.s. 

I have always preferred using “Bi-So-Dol” as the 
alkali of choice. In children e.spccially, when this is 
given in hot water (never in cold water) it has a pleas- 
ant taste and the children do not object to it. A mod- 
erate u.se of alkali is a good routine; massive doses of 
alkali are objectionable as they are apt to produce 
vomiting and arc not necessary anj’way. Alkalies 
-sltould never be given intravenously or hypodermic- 
ally. 

j THE MECH.\NI.$M IK DIABETIC COMA 

The mcchani.sm in diabetic coma, the so-called 
"shock theory'” has been tlio subject of intensive inve.s'- 
tigation in recent years. The factors involved have 
been studied intensively by Atcbley” ’• and Pc- 
ters’" and their co-worker.s. I am taking the 
liberty to give a brief summary of their important 
work after Lande*." 

“The brc.nkdtiwn of carbohydrate metabolism cause.*, a grejit- 
!y incrc.'ised water excretion and an equally pronounced excre- 
tion of cU’ctrolyte5 normally present in the inlrnccJJular .and 
extracellular fluidr. p.articuiarly jodium .and potassium. With 
the onset of acidosis, the excretion of ketones greatly augment.s 
the loss of water and electrolyte.^. As a r{.snU of the rapid 
lo^ff of water, rodium and potas.s'ium. there develops a depletion 
of base in the bwly .snfhdent to cause dehydration of tissues, 
the alkali deficit bocf.mes more marked and hypenentilation cn- 


>uc= with it.s tendency to depress blood pressure. There devel- 
ops, at the .“nme time, an increased permeability of the capillary 
wW with the tendency of fluids to pa.ss from the _ve.ssel.s into 
the tissue- spai-cs. In mild form.s the transudate is relatively 
free from protein.s, but in .severe grades of acidosis permeability 
is so altered that proteins pass with the fluids from the blood 
stream The diminished blood volume, lowered blood pressure, 
capillary stasis and c.scape of fluids from the blood stream com- 
bine to produce the syndrome of shock. 

“During acidosis the blood i.s inspissated, as indicated by the 
norma! or high .scrum protein and hemoglobin and the lowered 
blood volume. The depiction of plasma fluid is due not only to 
diuresis, vomiting and hyperventilation but also to loss of fluid 
through’ the catiiUary walks. Recovery in part involves the 
rc.storatior. of .serum volume, but to a certain degree serum 
volume and bcidv fluid act as independent variables and the re- 
plenishmerit of body fluids doe.s not necessaril.v result in re.stora- 
tion of hi. id volume. Circulatory failure, particularly peri- 
pheral stitri-. is responsible for the escape of fluids from the cir- 
culatory svstem and for the failure to remain in or return to 
the vascular bed. Such circulatory failure can develop when 
cnrbotivdrate metabolism is proceeding in a satisfactory manner 
,'tnd the .serum carbon dioxide is rising. In the production of 
coma, ketosis and niknii deficit play an indirect role by produc- 
ing diuresis and ovcrvcntilation. If shock is an important fac- 
tor the restoration of the blood volume becomes an essential 
aim of treatment and the blood protein figures as a measure of 
hcmoconccnlratinn and the blood pressure are as important .as 
the blood sugar and the carbon dioxide of the blood in directing 
treatment. 

“Clinically, hemodilution seems to mark improvement. Delay 
in restoration of scrum volume and hemoconcentration is as.so- 
eiated with the continuance or increase of symptoms. Cases are 
cited in which the blood protein figures were a more accurate 
reflection of the clinical picture than either the blood sugar 
or the blood carbon dioxide. In one instance cited by Peters 
the patient remained in profound coma with a carbon dioxide 
combining power of the blood well above the critical level. . The 
liberal administration of fluid restored consciousness without 
significant change in the blood carbon dioxide or the blood sugar,- 
but with a marked decrease of blood protein.” 



Chart 12. Case Ko. 880. A Gentile boy whom I first saw 
3-24-2.3, at the age of seventeen months with recent diabetes 
and in acidosis. He made good progress and got along at first 
on a Small dosage of in.sulin. Later this had to be increased 
and he wa.s in acido.sj.s .several time.s. In 1926 he had a tonsillec- 
tomy. folloiving which his diabetic state improved. He devel- 
oped bronchopneumonia in December, 1926, and otitis media 
followed. After this his diabetic condition became wor,sc. An- 
other otitis media in 1927. In 1934, at the ago of thirteen and 
in the eleventh year of his diabetes he wa.s brought in in coma. 
This followed an attack of otitis media which was preceded 
hy a sore throat. In ten hours 170 units of insulin were jjiven 
toother with intravenous rIucosg and pareconlesis was per- 
formed. His recovery wn? uneventful. 
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, DIFFERENTIAL DIAGNOSIS 

. .The differential, diagnosis in the presence of coma 
may cause at times some difficulty or at any rate le- 
Qiii're time for the clearing up of the j)j-oblem. Blood 
counts are of little or no value, for in diabetic coma 
tiierb is dehydration, with concentration of the blood 
aiid for that reason blood counts are high. 

Hypoglycemia due to an overdose of insulin is often 
encountered. Coma due to diabetes presents desicca- 
tion, a dry- tongue, a forced “Kussmaul type’’ of 
hreathingl . A hypoglycemic coma presents none of 
these; the patient, breathes easily, he is usually 
. drenched with perspiration, the onset is rapid, whereas 
in diabetic coma it is gradual. Tltc history of last 
insulin having been given from one to three hours pre- 
viously’’ can usually be elicited. Blood sugar is high in 
coma, whereas in insulin shock it is low as a rule. It 
can also be high, for I have seen a case of insulin 
reaction wnth a blood sugar of 364. When one is un- 
certain which problem of the two one is dealing with, 
give alwaj’s 5 to 10 c.c. of a 50 per cent solution of 
glucose intravenously; if it is hypoglycemia the pa- 
tient will be conscious in five to ten minutes and the 
problem is settled: if it should be diabetic coma, no 
harm has been done by this measure. 

. A. rise of temperature is an important sign. Fever 
is not an accompanying symptom of diabetic coma. In 
such a case look for infection, otitis media or a gastro- 
intestinal upset. In any diabetic patient who has 

•This is n relutlve ttnn. lii orJer to oviituato it estimate tlie corimsc'- 
rolatiio or do n red eoll cotitit. If these are hlfth, tlien leucocytosis is 
of Uttle v.alne ; If normal then loiiooeytosls has a definite dlasnostic 
Y.atne. 


fever in the presence of acidosis, one must look for 
septicemia. Repeated blood cultures are necessary, 
for the first one may be negative. One every two days 
should be taken until a positive culture is obtained or 
until the possibility of septicemia is definitely ruled 
out. Infections such as carbuncle, gangrene or an 
infected wound should always be accompanied by 
blood cultures. If fever or chills result after a tooth 
extraction a blood culture should be done, for septice- 
mia may be present. If an operation is done, for in- 
stance for a carbuncle, a blood culture should always 
precede the operation so as to protect the surgeon, and 
also enable the physician to give a timely warning 
as to the prognosis. Often the acidosis resulting from 
an infection is not sufficient to cause coma and the 
real cause of the patient’s comatose state is the septi- 
cemia due to staphylococcus or streptococcus infection. 
The finding of septic temperature, leucocytosis,* pete- 
chiae of the skin, subconjunctival hemonffiages, meta- 
stasis to the joints, lungs and endocai-dium or sweat- 
ing often remove doubt as to the diagnosis. 

Meningitis and encephalitis usually offer evidence of 
irritation of the central nervous system. The history 
of headache, dizziness and drowsiness for a week or 
more, fever, pupillary changes, nystagmus, paralysis, 
stiff neck, reflex changes and stertorous respiration 
rather than “air hunger”, says Root,=® indicate that a 
lumbar puncture should be made to settle the diag- 
nosis. 

Trauma with concussion of the bi’ain or a fractured 
skull must be thought of when a patient is found un- 
conscious with sugar and diacetic acid in the urine for 
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Chart 13. A Schematic representation of diabetic ketosis and the changes after a. glucose-insulin 
and h. glucoseiinsulin-saline. . /Reconstructed after Hartmann and Darrow. 
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stich patient need not be necessarily suffering- from 
diabetic coma. Bleeding from the ears or nose, wounds 
of tlie scalp, roentgenogi-ams and blood chemistry help 
to differentiate the condition. 

SUMMARY 

1. In a group of 218 children (first and second 
decade) there were fifty instances of coma. 

, .2. Of the thirty-one children w’ho were under my 
immediate care during coma, five died. Three of these 
were moribund when they arrived and died one hour 
after admission. One died in the pre-insulin era. One 
died on the second day of cardiac failure. 

3. Of the nineteen children from my series of 218 
who " wore treated by the family phy.sician during 
coma, .si.s'teen died and three survived. 

4. The sex incidence of coma in diabetic children 
is practically evenly divided: twenty-seven boys and 
twenty-three girls. 

5. The total mortality in both groups ivas twenty- 
one case.s. Of these, eleven w'ere boys and ten girls. 
Twelve or 57.1 per cent died in their first year of 
diabetes; 6G.G per cent died during the first two years 
of diabetes. 

6. The differential diagnosis and methods of treat- 
ment are discussed. 
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Riks.max, David, and Dawdson, Hadold S. 

ncrilicri Fnllowinp Drastic Vahiiitaru Dietary Restriction. 
J. A. M. A., 102:2000 (June 1C), lOSi. 

Beriberi is a vitamin B deficiency disease characterized by 
cardiovascular changes, edema and polyneuritis. 

Vitamin B is contained in vegetables, fruits, milk, yeast, 
kidne.v, liver, bran and whole grain. 

Beribei'i prc'-’cnt.s itself in two distinct forms. In one form 
the pol.vneuriti.' predominates and this type must be differ- 
entiated from poljTicuritis due to other causes. 

In the second form, edema is the outstanding feature. Ede- 
n’.atous case.s or beriberi generally show pain on pressure over 
the calf muscles. 

Other .symptoms complained of in beriberi are: loss of 
appetite, fullness in the stomach, and nausea and vomiting 
occasionally. Weakness in the legs is a characteristic and an 
eariy .«ymp!am, later moderate edema, paralysis of the legs, 
.and general irritability, headache and di7,zine.ss develop. Hemor- 
rhngic esudates often appear in the .skin. Fever is absent. 
Paipitatiiin on exertion and dyspnoea are present. 

The author.s cite two ca.ses. one an old man who voluntarily 
restricted !:is die t until he was taking only one and one-half 
quarts of milk a day over a period of a year and a half. He 
di VtdofHHl a clinical picture of beriberi. 

- The second c.iso cited i.» that of a young woman who adopted 
a meagre and monotonous diet to reduce her weight. She 
developed edema of the legs, shortness of breath and palpita- 
tions. 

The authory point out the best sources of vitamin B for 
clinical tJse are yeast and wheat germ. Tomatoes, raw cabbage, 
fresh spinach and legumes contain more than orange or lemon 
iuice, oriionr, cauliflower, or lettuce. Milk does not contain a 
lilr.ge amount of vitamin B. 

Francis D. Murpby. 

IlAKiuir. Gnostcr. A. 

MiU: and Banana Dirt for the Treatment of Ohesity, 
J. A. -V. .A., 102:2O0S (June ic), 10.11. 

The banan.a is a filling food, has a negligible fat content. 


Milk alone becomes monotonous and flat. Skimmed milk has 
one-half the caloric value of whole milk. 

When used as a continuous diet one or two large ripe bananas 
may be used with one glass of milk (250 c.c.) for both break- 
fast and lunch. Evening meal restricted consisting of thin 
soup, a slice of lean meat (or fish or fowl), two or three portions 
of a five per cent vegetable, a slice of bread and butter, and a 
portion of uncooked fruit. Such a diet will contain 1000-1200 
calories. 

The second method involves using bananas and skimmed milk 
alone over a period of ten days to two weeks. The strict diet 
consists of six large bananas and 1000 c.c. of skimmed milk 
to be eaten in three or more meals. Bananas must be fully 
ripened. Skimmed milk is obtained by pouring off the top 
fourth of a quart of milk and using the remainder. 

This diet following ten days to two weeks produces a reduc- 
tion of four to nine pounds in persons who are active. 

Fluids without food value as tea or coffee -without cream or 
sugar are permitted freely. 

Six large glasses of water a day must be taken in addition 
to the milk. Salt is restricted. 

The diet is simple, cheap, readily available and palatable. 

Francis D. Murphy. 

GEBii.vnr, H. 

The Problem of the Co-culled "Renal Diuheleii’’. Arch. f. 

VerdttHungskrankh, No. CO, July, 10.1/,. 

Case report of a .severe glycosuria with ketonuria, following 
trauma to the .skull without augmentation of blood-sugar levels, 
Patient was resi.slant to the administration of insulin or carbo- 
hydrates. Adrenalin and pituitary injcction.s also responded 
as in normally sugar-free patients.’ However, the output of 
water wa« increa.scd. There -was no pathology of the kidneys 
and it Ls a.>-sumed that a reduced filtrating power of the kidney.s 
to sugar due to central nervous di.sturbanccs was respon.siblo 
for the glycosuria. It i.s interesting that the ca.so was con- 
sidered as a traumatic renal diabete.s and therefore wa.s amen- 
able to compensation for 'sustained injury. 

M. E. Gabor (Slihvaukec, Wis.). 




X-RAY DIAGNOSIS OF ACTIVITY AND CURE 
OF DUODENAL ULCER* 

By 

ALICE ETTINGER, M.D. 
and 

\V. E. DAVIS, M.D. 

IlOiJTO X . M A S S AOU USKTTS 


A lthough numerous excellent articles dealing 
with the correlation of clinical and X-ray findings 
in duodenal ulcer ha%’e appeared in European litera- 
.ture, American journals show few (1, 2) which are 
based on the refined technique advised by Akerlund 
(3) and Berg (4) . That compression technique with 
aimed exposures has not become_ a routine part of 
every gastro-intestinal examination, as it has_ in 
Europe, is probably due to the fact that no American 
manufacturer has yet furnished a satisfactory appa- 
ratus for its successful application. We need not go 
into any detailed discussion of different types of appa- 
ratus, as quite a few are satisfactoiy for the purpose. 
Only two points have to be observed for successful 
work; they are the possibility of a rapid switchover 
from fluoroscopy to radiographic work and the possi- 
bility of applying compression. , Though the “quick 
switch” device reaches its height of usefulness in 
gastro-intestinal diagnostic work, it has further appli- 
. cation in other fields, such as lungs (5) and gall blad- 
. ders. 

. The method which we have used in this study is 
identical with that advised by Berg, with whom one 
of us had the privilege of working for several years. 
We used the latest model of Berg’s apparatus. 

As is well known, the axis of the duodenal cap in the 
average case runs from inferiorly-anteriorly to supe- 
riorly-posteriorly. Thus the cap wdth the patient in 
an antero-posterior direction is seen in a markedly 
shortened projection. The apex of the cap cannot be 
separated from the superior angle of the duodenum, 
and the distal part of the cap is mostly obscured by 
the descending duodenum -which passes behind it. 
Therefore, the cap always has to be examined in the 
right-oblique diameter. Thejesser and gi*eater curva- 
tures of the cap then form its outline. .Only few ulcers 
, will be visible in profile in this position, as most duo- 
denal ulcers are Icnown to be situated bn the anterior 
or posterior wall. Therefore, if a niche is present, it 
■ will be seen, cn face. The, spot of inci-eased density 
which represents the niche often can be seen only 'when 
a . certain amount of compression is applied. The 
amount of pressure must be carefully r-egulated, as 

♦From ..tlie X-wy Department nml tlie MctUent Clinic nf the Docton DIs- • 
. pens.y,r iinrt the Department of Medicine, Tofts Medical School. 

. -.Snhmittwl AogaJSt a.'lOSS. 

This shulr was made possible by a want from the BInKhnm AHSOcintes’ 
Pand. ...... • • . - ■ 


too much pressure will squeeze the entme contents out 
of the bulb, Avhile. too little will not provide enough 
contrast for definite recognition. Pressure also brings 
out changes in the mucosa surrounding • the niche, 
namely, an area of diminished density indicating the 
edema of the mucous membrane or a stai’-shaped con-, 
vergence of the folds wdiich indicates the beginning of 
healing. The nicer may be seen in profile by exami- 
nation in the left-oblique diameter, in which position 
the anterior and posterior walls form the outline of 
the roentgen shadow. The degree of rotation has to 
be varied in different individuals, as an nicer which is 
situated nearer the lesser curvature on the anterior 
wall will require a gi’eater angle of rotation than one 
occurring nearer the greater curvature, while on the 
posterior wall the reverse is true. Therefore, it is 
necessary to observe carefully under the fluproscope at 
what particular position the ulcer is seen in complete 
profile, because, otherwise, comparative studies at 
intervals would be valueless in determining changes 
in the size of the niche. The edema of the mucous 
membrane surrounding the niche in this position is 
represented by a concavity on either side of the niche 
profile. 

In discussing the value of this method, some Ameri- 
,can roentgenologists are inclined to maintain that the 
method offers nothing new in principle and that all 
. that would be obtained additionally would be a record 
.of the findings which are alreadj’- secured by fluoro- 
scopic examination. They do not think it necessary 
for just this adjunct to their diagnosis, to bother with 
a method which undoubtedly takes some practice and 
intimate study and slightly prolongs the time of 
examination. In ans-^ver we might bring forward sev- 
eral points. First, we believe that a comparison of 
size of the niche as seen at intervals is of great clinical 
value and can only be carried out if permanent records 
are available. Furthermore, two circumstances may 
rnake the fluoroscopic diagnosis of a niche extremely 
difficult for the roentgenologist. One of them is the 
gi-eat irritability of a diseased cap which may be so 
marked that the actual time for perception of the sil- 
houette of the cap will be too short to recognize any 
details. A quick snapshot, however, makes a record 
■ which may be studied and evaluated later. Secondly, 
■jvhile usually t\\e mche is represented as an area of 
increased density, sw^elling of the mucosa may obstruct 
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Ihf t'ntrance to its lunii'n so inucli that only a slijrht 
.trace of bnrjHm covers the base of the Ju’cAc and only 
a very. faint, slnidow uf the nf'r/if. results which escapes 
detection by lliioroscopy. Great di.Ticulty may be en- 
countered in examininf? very obese persons in whom 
only a plate Laken at the proper angle will reveal the 
diagnosis. These are all not unusual occiirrence.s but 
liinicuRies %vith which all roentgenologists are familiar 
in laxamiimtion for duodenal ulcer. 

. . it is obvious from the foregoing discussion that our 
primary aim in establishing our diagnosi.s is to deni- 
on.'.-trate the actual anatomical change, namely, the 
ulcer, v/ith the highc.st ixissiblc detail and as neaidy 
a.s the palholngist sees it with the naked eye. Every- 
one wit! agrei? that the exact, anatomical knowledge, 
viz., gi7.e, reactive chaiige.s in the surrounding ti.ssucs 
and lf>caHzation, may have a verj' important hearing 
as to the protaio.sis of the clinical course of the disease. 
For example, we. know that an anterior wall ulcer is 
more likely to jrive ri.se to the. complication of per- 
foration into the free peritoneal cavity, while ulcers 
on the posterior wall are prone to penetration into the 
pancreas and gro.s.s hemorrhage (G). 

' Though Ihi.s i.s our aim, we do not mean to imply 
that it i.s possible in all case.s. There still remain.s a 
significant percentage (varying with different exam- 
iner.s) in which only the deformity of the cap, first so 
well outlined by.Cole (7) as direct evidence of ulcer, is 
pre.sent. Akcrlund (3) was able to demonstrate the 
m'rfic. ill To per cent of his casc.s. Berg (4) reports 
the in over 50 percent, Albrecht (8) in 90 per 
cent, Clark and Geyrnan (1) in 64 per cent, Buckstein 
(2) in 29 per cent, Carman and Sutherland (9) in 
.18,7 per cent of 1,G58 cases, and Kirklin (10) in 15 per 
bent. . In our . seric.s of 48 cases v/hich had canical 
.symptoms, examined during the past year (the total 
number of duodenal ulcers diagnosed by X-ray during 
I he same iieriod was 60) we were able to demonstrate 
iiu-Z/rs in 50 per cent. These statistics are not entirely 
comparable for two rea.sons: First, only part of them 
are based on the .same X-ray technique, and second, the 
.selection of the cases pre.sented does not corre.spond 
clinically. In some in.stance.s the statistics represent 
case.s with clinical evidence of ulcer at the time of 
examination, which is true of our serie.s of 48 cases. 
In other.g. cases are included with deformity found in 
routine examination without corresponding clinical 
complaint.s (Kirklin, 11), Our statistics concern all 
cases in which nic/tc evidence was obtained Ijy radio- 
graph independently of whether .nccompanying deform- 
ity was pre.sent or not. The number of cases in which 
the i/icfir i.s the only demonstrable X-ray finding is, in 
onr experience, larger than tisually realized. The 
.statement of Cole (7) in 1914 th.at "if one radiograph 
out of fifty s!iow.s a perfectly normal cap, a negative 
diagmo.sj.s of po.st-pyloric ulcer i.s jinstified,” certainly 
i.s no longer true. If then the X-ray technique of diag- 
nosing duodenal ulcer has changed so markedly, it i.s 
not sunu'i.sing that the view of the possibility of de- 
termining the activity of duodenal ulcer by X-ray must 
also undergo a change. 

We will pre.sent five ca.se.s from our .serie.s wliich 
ilhi.'itrate certain factors in the correlation of clinical 
and X-ray findings in the course of the disease and the 
imrt that X-ray findings may play in determining the 
activity of the lesion. 

-D. A. li. a-? White. Male. For rcvcral month." 

hf hat! hn4 nipdrratc fpaxiftr'c nistrcs.H nntl p.nin r.odiatinfr to 
ihf: hart-, romina on t 'J hear# .after meal." and rclioved by 
feed and e-ona hifarlH'nate. Gr.ytric anatyMf fhowcit hyperchlor- 
hytiriR,' X-rhy <.-«n)jnaticin without compr«'=iion shov.-eij an 
.•ipyarfnUy tierms! dmvler,.-!,' rap hut s,-ntler eomprwion a «-eIl- 


definetl niche couhl be i;een on dm anterior ^ynil (see lifts. .> anti 
-1 1 and the stoinneh ;ihov.cd marked gastritis. . , , 

He was placed on .an ambulatory Sippy regime with almost 
conip.eto relief of syiiiptoiiis within a few dajs. Rc-exaniina- 
tion ft month." Later, at which time patient complained of occa- 
sional di.strcss if not careful of hi." diet, .showed disappoar.ance of 
the nirJir. .\t the site of the previous niche, Rtar-shnped con-, 
vercence of the folds wa.s recn and definite deformitj; of the 
cap had meanwhile developed (Fig. 5). The stomach still 
showed gastritis. 

Cnxr L‘ — D. F. .‘19 years. White. Female. For five years she 
had had intermittent spells of epigai^tric soreness and aching 
pain, at times becoming severe and radiating to the back, often 
associated with nau.sem and occasionally vomiting. The pain was 
helped bv heal but not by alkalies and .she never ate while it was 
present' It usually occurred 2 to 4 hours after meals but not 
after every mc;il. Synqitoms persisted for several weeks with 
interv.ais of several months freedom from sjTnptonis. 

Ga.slric aridity was normal. Graham test showed normal gall 
bladder. X-rays of .stoinncli and duodoniini showed a deformed 
.duodenal cap 'with a small niche seen on the posterior wall 
(Pig. fi). 

On ambulnlory treatment, she wa.s completely relieved and 
re-examination nine months ‘later showed disappearance of the 
niche but the cap was still deformed (Fig. 7). 

Case:! — L. H. 33 years. AVhite. Male. He had had cpigaslric' 
distress 1 to 3 hours after meals for six months with oc- 
casionnl naii.«ea and vomiting. Food or alkalic-s g.ave relief. 
He had lo.st 11 pounds in weight. Three years before there had 
been similar sj-mptoms for several months which disappeared 
without treatment. 

X-ray studie.s showed a well-defined niche on the anterior wall 
of the cap (Figs. 8 and 9). Control examination after three 
weeks hospital treatment, patient clinicnlly relieved, showed 
niche still present but somewhat smaller. When examined again 
three month." later, .still symptom free. X-rays showed an 
apparently normal cap in tlic first diameter but a definite niche 
was .seen in the second diameter at the .same site as previously 
(Fig.s. 10 and 11). A fourth examination nine niontlis after 
institution of treatment showed complete disappearance of the 
niche and the cap constricted at the point where the niche had. 
been seen. The patient was symptom free. 

Case 4 — T. .1. T. 55 years. White. Male. He gave a history 
of recurrent spells of epigastric pain for a period of over 
15 year.". Pain occurred 1 to 2 hours after meals and was 
relieved by food or alkalies. At first the spells occurred at in- 
tervals of a year or more hut more recently every few months. 
'There was occasional vomiting hut never hematomesis or melcnn. 
X-ray e.xaminations with complete filling at interv’nls during 
15 years lind shown persistent deformity of the first part of 
the duodenum but a niche was never visualized. 

In Sciitemhor 1933 his .symptoms recurred and no relief was 
obtained by ambulatory treatment. X-ray examination of the 
stomach and duodenum showed a well-defined niche on the an- 
terior wall of a deformed duodenal cap (Fig. 12). 

He was tlien placed on hospital treatment with complete relief 
of .symptoms after the first week. The stools at first showed 
occuil blood but this di.sappcarcd after 11 day.s. After three 
weeks of hospital treatment, control examination .showed the 
niche persisting though apparently slightly smaller (Fig, 13). 

A week after leaving the ho."piUil the distress recurred and 
two weeks later the ulcer perforated. At operation the perfora- 
tion was closed and he made a satisfactory operative recovery 
hut symptom." persi.stcd for two months. 

Case S — W. B. 2G years. White. Male. For six months ho 
had had epign.stric pain with characteristic food relationship. 
There was a hi.slory of periodic spclLs of the same nature for 
five years and threc^ years previously a constant deformity of 
the duodenum by X-ray was reported. Stools showed occult 
blood. 

X-ray examination .showed a niche on the anterior w'nll of 
a deformed duodenal cap (Figs. 14 and 15). 

On strict medical treatment in the )iospital, he became symp- 
tom free after one week and after two weeks the stools were 
free from occult blood. However, control X-ray examination 
after three weeks’ treatment showed the niche still present al- 
though definitely decreased in .size. After discharge he remained 
sjTiiptora free. A third examination six months later showed 
complete disappearance of the niche while the deformity per-, 
sisted fFig. 10). 

In Case.*? 1 and 2, there i.s a complete correspondence 
between clinical and X-ray findings. In the other 
three ca.se.s control X-ray e.xaminations demon.strated 
continued activity of ulcers where there had been dis- 
appearance of .sjTnptoms for several weeks. In Case 
4, the persl-slence of the niche after treatment and its 
lo«ilization on the anterior tvall led us to 'keep this 




Fig. 1. Fold relief of the normal duodenal cap as seen in the Fig. 2. Cap seen in the left oblique diameter, 

right oblique diameter. Arrow indicates pylorus. 



Fig. 3. (Case 1) Duodenal cap in the right oblique diameter Fig. 4. (Case 1) Same as Pig. 3 with compression showing 
without compression showing an almost normal appearance. a definite niche with surrounding edema. Arrow indicates 

plyorus; Double arrow indicates niche. 





Fifr. r>. (Cnsc 1) Appcarnncf of cap six months Inter, showing Fig. C. (Case 2) Duodenal cap in the right oblique diameter 

a rtcr shaped convergence of the folds toward the spot of the showing butterfly wing deformity and pin point niche, 

previous ulcer, and typical deformity. 



Fig. I, Appearance of •.ame after f' months’ treatment showing Fig. 8. (Case 3) Duodenal cap in the right oidique diameter 

disappr.ar.'snce of niche with persistent deformity. showing a large crater just behind the pylorus. Note the 

marked area of diminished density around it representing 
.swollen mucosa. 







Fif^. P. Snni',' ns Fij,':. -S'- Cn;> in the icift obliijuv dinmetor show- 
Infr nichi; on tho antersoj- v-ajl in nrofilo survounclfd by lioubi’:; 
conravjsy nprvH'MtnSf: the proJlio vie'.v of the swollen manrin 

of the niche. 


Fip. 10. (Case 3) Appearance of cap as seen in the riftht 
oblique diameter after 3 months' treatment showing only broad- 
ening of the folds, blit no niche. 



Fig. 11. (Case 3) Same as Fig 10 except in the left oblique Fig. 12. (Case -1) Duodenal cap as seen in the left oblique 
diameter. In this position the anterior wall niche can still be diameter, showing typical anterior wall niche, 

easily recognized. 










Kii,'. 13. (Ca^■'.■ -1) Stime after three weehs’ treatment, yhowinp Fijr. 1-1. (Cape 5) Duodenal cap in the rifjht oblique diameter 
decrease in size of niche. .showing larce niche ni face near the lesser curvature. 



Fi;.*. l.'i. (Case 7>) Same a.s Fifr. 11 ns seen in the left oblique Fi{r. 10. (Case n) Same as Fijr. 1-1 taken after .six months’ 

diflir.f.er rhoTv'in}:; the position of the niche on the anterior wall. treatment. Niche has completely disappeared, but the de- 

formity persists. 
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'pjiiieht .niidei* close observation and the subsequent 
.-perforation vvas not Avholiy xmexpected. 

■ iTbe.cases reported are given to illustrate what has 
.been our frequent experience in comparing clinical ,md 
rXTraj- findings in duodenal ulcer, namely, that while 
dn most cases; institution of satisfactory treatment is 
..followed, within a tveek by complete relief of symptoms, 
"X-ray .examination within six weeks usually shows 
.little change (Cases 8, 4 and 5). Later conti*ol exam- 
iiiations show X-ray evidence of healing (Cases 1, 2, 3 
and , 5). These observations are in agreement with 
.Mbfecht (S) . He followed 165 patients with duodenal 
ulcer who underwent hospital treatment. “The result 
of the treatment. xvas as follows: 



Ciihically without symptoms 
.^Clinically improved 
Unchanged 


76 

72 

17 


•46.l7t 

43.6% 

10.3% 


“Out of the 165 duodenal idcer patients, S3 patients 
(50.3%) were controlled by X-ra 3 ' examination after 
the ti'eatment. In the control examination, the niche 
which had been deihonstrated in all the cases before 
treatment, had 


been changed into a scar 15 18.1% (46.1%) 

decreased in size 24 28.9% (43.6%) 

. , unchanged 44 53.0 To (10.3%) 

, , “The percentages of clinical success of treatnxent 
are given . m parentheses.” 

, . That, healing finallj" occui's in manj- cases and is 
.demonstrable bj’ X-ray is demonstrated bj* our cases 
where control examination was made six rnonths or 
more, after beginning treatment. This is in accord 
with- the findings of Buckstein (2), who reported dis- 
appearance of the 7? !c/ic after , treatment in three cases 
with’, corresponding relief of symptoms. In his cases, 
too, this was shown six months or more after the first 
examination. The same is true of the second case 
reported bj’" Clark and Ges’-man (1). 

. ^That we call attention to these facts seems justified 
because the question of demonstrating activity of duo- 
denal ulcer , bj^ means of X-raj' is not as yet a settled 
problem. Thus Clark and Gejunan come to the almost 
opposite conclusion that verj'' often it is impossible to 
still demonstrate evidence of a niche on control exami- 
nation while s>Tmptoms pei'sist. They think this is due 
to the anatomical changes during healing. We, how- 
ever, would be inclined to credit this persistence of 
.sj-mptoms'to another cause. Tliough we agree that 
for some cases their explanation maj' be valid or that 
certain technical factors may be disturbing in xisualiz- 
ing the niche we think another factor must be consid- 
ered, namety, gastritis, which practical^ alwaj's ac- 
companies nlcei*. We often found gastritis with a 
healed ulcer. It, is beyond the scope of this paper to 
discuss this in detail, as it would involve the whole 
question of etiologj' of peptic ulcer and also the ques- 


tion of X-raj" diagnosis of gastritis. . Where deformity 
of the duodenal cap alone -is the basis of diagnosis, no 
information can be obtained concerning the activity 
of the ulcer. This has been shown bj* the work of 
Emory and Monroe (12). 

Although we are full\" aware of the pitfalls to which 
even compression technique is liable in demonstrating 
the presence or absence of a niche, we do not agree 
with the opinion that the determination of activity 
should be left to the clinician alone. We feel justified 
in emphasizing that the roentgenologist can plaj' a 
valuable part in determining the degree of activity. 
In duodenal ulcer, visualization of the anatomical lesion 
can be of definite value not only in making the diag- , 
nosis, but also in determining the prognosis and 
method of treatment. 

SUM.nrAEY 

1. By means of the compression technique with 
“aimed exposures,” it is possible to demonsti-ate the 
niche in a large percentage of duodenal ulcers. 

2. Control examinations where the niche has been 
demonstrated are of great value in determining activ- 
ity or progress in healing while under treatment. 

3. A large percentage of cases shows persistence 
of the niche for a considerable period of time after 
.symptoms are clinically i*elieved. 

4. After a sufficiently long period has elapsed, com- 
plete healing max^ be demonstrated in these cases by 
X-ray. 

5. Localization of the ulcer is of value in the prog- 
nosis of comphcations. 
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L'ocalizntion of bonisn or mali^ant .ttimors of the stomach 
tvall is boe7 - attained hr modified compression methods in con- 
junction with aimed exposures. The usage of small amounts 


of barium reveals stage of mucou.s folds therefore disnlaying a 
more exact topographical condition. A complete filling may 
overlap tumors of smaller size. If situated on areas hardly 
accessible to palpation such fdling may make detection of tunior.s 
very difficult. Jlyomata of the stomach show often blood in the 
stools, - very likely due to accompanying gastritis. Smallei 
polypi are recognizable only with a careful and scanty bariun. 
examination employing the above method. 

M. E. Gabor (iMilwaukee. Wis.). 
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S tudies on the phenomenon of local skin I'eac- 
tivjly to bactoi'ial filtrates clearly dcmonstratecl 
the syiierpristic effect of micro-orpanisms. Under ex- 
perimental conditions, tis-siics made vulnerable through 
contact with to.xic filtrate of one micro-organism be- 
came receptive to the severe injtiriou.s effect of toxins 
of n large group of apparently biologically unrelated 
micro-organisms (among the.se B. coli, B. influenzae, 
strcptfKXKcus, etc.) (1). These experiments, there- 
fore, bring into prominence the rok of toxins of sec- 
ondary invnder.s or normal bacteria! inhabitants upon 
the evolution of (li.'-'eascs resulting from the .specific 
infections. 

It is our ojiinion that the etiology of non-specific 
ulcerative colitis is not e.stabli.shed as yet. Neverthe- 
less, whatever the primary, etiological micro-organism 
may lie, tis.sues rendered vulnerable by it may become 
receptive to the effect of natural bacterial inhabitants 
of the body. Among' the .stool micro-organi.em.s, one 
particularly worthy of study along the.se linos is B. 
coli. 

The phenomenon of local .skin reactivity to B. coli 
made possible the demonstration and tlie quantitative 
determination of potent exoto.xic, antigenic .substances 
in B. coli culture filtrates (2). Horses were immunized 
by .subcutaneous injections of pooled toxins and intra- 
venou.s injections of vaccines of .strains of B. coli ob- 
tained from normal stools and vaidou.s pathologicjil 
condition.'^. After a perifrfl of several months, .sera 
Were produced which were capable of neutralizing B. 
coli inj-in in multiple proportion.s. The e.xact methods 
for determining the liters of those sera were pre- 
viously described (t»). While primarily intended for 
the treatment of .surgic.al peritonitis, their u.se in non- 
specific colitis was suggested by Winkelstein. Accord- 
ingly. a group of 21 patients afl'ected with non-specific 
colitis was treated with anti-coli, immune hor.se sera 
containing from So to 75 “phenomenon-neutralizing” 
units; from 800 to 1,600 agglutinating and from 8 to 
16 precipitating units, as follow’s: 

.Ifcthod:^ Following a control period of two weeks, 
during which emetine and symptomatic therapv' were 
given, conjnndiv.al and intraderraal sen.silivity tests 


w'ere performed. If negative, 0.5 c,c., 2 _c.c. and _5 c.c. 
were administered intramuscularly at six-hour inter- 
vals during the first day. If these injections were not 
followed by severe reactions (chills, fever, urticaria), 
intravenous medication was given during the next 
48 hours. It seems important to give large quantities 
of the serum in a short .space of tirne, otherwise the 
antitoxin leaves the blood stream quickly (4). How- 
ever, because of the possibility of dangerous .shock, 
despite negative .sen.sitivity tests, the following pre- 
cautions were observed: (1) adrenalin solution was 
administered even for slight reactions; (2) divided 
dosage was employed — from 25 c.c. to 100 c.c. — until 
200 c.c. were given; (3) when the dose exceeded 25 
c.c., the drip-method consuming at least one hour was 
used. In this group chills and moderate rises in tem- 
perature were encountered only twice. Urticaria (mild 
to .severe) was the rule in from 2 to 19 days after 
exhibition of the serum therapy. In three case.s (two 
children and one adult), the serum "was administered 
intramuscularly. 

Material: During the past year, 21 cases of non- 
specific colitis have been treated. Sixteen were septic 
cases. All had long-standing, sevei’e colitis, associated 
w'ith badly ulcerated mucous membranes and Ifioody, 
purulent diarrhea. Bacillary dysentery was excluded 
bacteriologically and serologically. Amoebae were not 
encountered and all patients underwent the therapeutic 
test with emetine without improvement. 

Ouicomc: In 18 of the 21 cases treated, the results 
were good. In fact, in 15 cases the improvement was 
.striking as evidenced by abrupt drop in temperature, 
reduced number of .stools, and clinical well-being of the 
patients within from two to six day.s. In these pa- 
tients, the stools became formed and, sigmoidoscopic- 
ally, the ulcerations had disappeared in from two to 
three weeks. In three other cases the improvement 
was noted in one to three weeks. The remaining three 
cases were considered therapeutic failures. One of. 
the.se three failures developed a peri-sigmoid abscess, 
even though the mucosal ulcers healed. In another 
ca.s'c, the serum was administered very early— on the 
tenth day of a verj’ septic course. A study of the toxin 
of this patient’s B. coli revealed an absence of neutrali- 
zation by the serum used. Ten cases have been fol- 
lowed for from six months to one year. Two of thi.s . 
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"group expenenced mild recurrences — one at seven 
" jiibnths and one a year after treatment. 

: ; Dl^citssion: In this hospital polyvalent, anti-dysen- 
. terv; horse serum and Bargen’s concentrated serum 

■ have heeh administei'ed repeatedly to patients with 

■ non-specific ulcerative colitis. We have not been im- 
- pressed favorably by the results. However, inasmuch 
,as equivalent amounts of sera were not used, this series 
•is not considered a proper control to the series with 
anti-coli serum; . An adequate control experiment is 

/underway. 

A complete , consideration of these cases and the 
. therapy employed will not be given in this brief report. 

■ No claim is made for the etiologic role of the B. coli 
in this disease. It maj- be a factor of significance as 
a primary, or secondary invader, or it may not partici- 
pate in causing or maintaining the affection. The 
therapeutic, results obtained may have been due to a 
non-specific influence of the large amount of horse 
serum ' administered within a short period of time. 

■ We are led to present a preliminary report of the re- 
sults with this serum now because (1) its use seems 
logical, , (2) the results in this fairly large group of 
seriously ill patients appear unusually satisfactoiy, 
(3) the method of treatment offers a new line of in- 
vestigation and therapy of a disabling and baffling 
malad}-, and (4) since the non-specific, protein reac- 
tions (chills and elevations of tempeiature) were ob- 
served, only in a few instances, apparently they wei'e 
not responsible for the amelioration of the ailment. 

It seems necessary to prepare a serum in which are 
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employed pooled strains of B. cold from patients af- 
fected with severe ulcerative colitis. Possiblj’’ concen- 
trated sera will give even better results. Should thera- 
peusis with the exhibition of such concentrated sera 
prove successful, a stud 5 ’' of the role of multiple strains 
of B. coli in the etiologj’^ of the disease then should be 
made. 

SUMMARY 

1. There is described a method of treatment of 
non-specific, ulcerative colitis in which is employed 
antitoxic, anti-coli horse serum of a high neutralizing 
titer, as determined by means of the phenomenon of 
local skin reactivity to B. cold. 

2. In 21 cases so treated, the clinical results were 
good in 18 instances ; failure was encountered in three 
patients. 

3. The preparation of an improved concentrated 
serum is suggested; further studies upon the signifi- 
cance of various strains of B. coli (etiologically and 
therapeutically), with respect to non-specific ulcerative 
colitis would appear to offer a fruitful field of investi- 
gation. 

The work was aided by a grant from the Altman Foundation 
for which grateful acknowledgments are made. 
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Andeusox, Hamilton H., and Reed, Alfred C. 

Carbarsoiic Rectalln hi Ajticbicisis. Amo*. ,Iour. Trop. Hied.. 
.li:357-2G0, 103i. 

Following «i cleansing enema, 200 c.c. of a 2 per cent sodium 
bicarbonate solution, containing 1 per cent carbarsone, wa.s in- 
stilled into the rectum to be retained over night. Each case 
received 5 such treatments, amounting to the administration of 
10 grams of carbarsone. Dysenteric sjTuptoms were relieved 
by using carbarsone rectally, but the amebae were not eradicated 
completely, thus requiring the drug to bo given orally. _ Some 
cases received either emetine, bismuth subcarbonate or vioform 
instead of carbarsone orally. The authors feel that the rectal 
administration of carbarsone offers another method of treatment 
in refractory cases. _ 

, ' W. C. Boeck. 

Anderson, Hamilton H., and Reed, Alfred C. 

Untoii'drd -Effects of Anti-Amcbic Drugs. Aiiier. Jour. 

. . Trop. Med., 14:330-282, lOSi. 

A report of individual cases in which certain untoward 
clinical effects are attributed to the use of emetine, acetarsone 
(stovarsol), cheniofon (“yatren” or “anayodin”), vioforni, di- 
hydranol, and bismuth subnitrate, in the treatment of amebic 
infection. Carbarsone was. given to 330 patients without any 
untoward effects except in one' case with an associated hepatitis. 
In the one case cited in which emetine was given, I'omiting . 
occurred throughout the course of a. total 12 grains given sub- 
cutaneously, , and was followed by an apparent cure, but also 
by a complaint of weakness, pain in the legs, loss of energy. 


breathlessness on exertion, palpitation, and vertigo. These 
latter effects still continued 16 months after treatment, and an 
electrocardiographic .study revealed a partial A-V block (Q.R.S. 
0.12). A year later, another tracing showed a similar finding 
and, in the opinion of the authors, this evidence of myocardial 
damage was due to the emetine treatment of two years before. 
(However, this conclusion must be only speculative, since no 
ti'acing was taken before the time of the emetine treatment to 
reveal the electrocardiographic status of the heart. Abstracter). 

Vf. C. Boeck. 

Guido, Prank R. 

A Rational, Non-surgical Treatment for Intestinal Fistidas 
— Report of a Case. J. A. M. A., 102:2176, June SO, 19S4. 

From both clinical and experimental observation it is clear 
that the leak from intestinal fistulas must be controlled and 
stopped for, in the first place, the loss of intestinal juices ■which 
are so essential to the body must be prevented and, secondly, 
digestion of the abdominal wall -with the resultant slough and 
infection must be prevented. The author places emphasis on 
a form of non-operative therapx' to be used in closing up these 
fistulas. The procedure is simple, physiologically rational and 
attended -with excellent results. It was suggested originally by 
Potter that the application of tenth-normal hydrochloric acid 
would tend to neutralize the alkalinity of the wound discharge 
and thus aid healing. Guido employed this agent in the case 
of a fistula of the ileum with remarkable success. This fistula 
had shown no signs of closing spontaneously. 

Samuel Morrison. 
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CARCINOMA OF THE COLON 

Hn 

UOSCOE R. GRAHAM. M.B.' 

T<)l:tlNTl>. l.’AXAtfA 


C iARGINO.MA of the colon is a veiy lethal disease. 

t The anatomical arrangement of tlie colon lends 
itself to thorough, wide and radical extirpation. We 
would suggest that this terrific moi-talit.v accompany- 
ing thi.s disease is due to two factors — first, failure to 
diagnose the lesion at a time when it may be com- 
pletely extiriiated by a surgicjii procedure, and sec- 
ond. the lack of appreciation of the fact th.at the 
immediate cause of death in many inst.'incc.s i.s intes- 
tinal oiwtniction. Many of the.se patients are oper- 
ated upon for cancer wlien they really should be oper- 
ated ujion for intestinal obstruction. 

The observation.s which we present are based upon 
the an.alysi.s of IIG ca.«cs of carcinoma of the colon and 
105 ca.se.s of acute inte.stinal ob.struction. The di.stri- 
bulion of the carcinoma of the colon is illustrated in 
Table 1. 

Table I 


Cnf.TiJn-. 12 

A^rvmiiog Coloji 11 

Trnri<viT?e Coloii 12 

Dc-cvfaiing Colon a 

Siamoi'l .T? 

Rfftiini 40 


The ratio of lesions of the colon to those of the 
sm.aU IkjwcI in producing acute intestinal obstruction is 
ilhi.strnled In* an analy.si.s of 105 con.secutivc cases of 
ucutr obstinction, as indicated in Table 2. 


Table II 


Tot. ’ll nimibf>r of Cayes 101 

XmnH Bowc! Lesions 80 — 77Vr 

Lar;:e BowrJ Lc'^^ior.'i 21 — 2-'!'"; 

Ki) Carcinoma 19 — 79';'r 

fb) VoSvulos of Caecum 1 — •1'". 

<r> .Sisonoiti 1 — 4'/'o 

Hantis about tliC Colon 3 — 159c 


Kirrhtr -n per tenl of id! inslnnces of .Acute Intestinal Obstruc- 
ti..,'! are tine to Carcinoma of the Colon. 

The.se fignre.s .iliouid imprc.ss one with two facts: 
Fir.<t-— in luiult.s .suffering from acute inte.slinal ob- 
.stniction, carcinoma of the colon must be considered 
ns one of Use po.ssiblc cau.se.s. In this series it was 
tlie eiiologictd factor in 18 per cent of instances. The 
s<Knnd point which i.s worthy of note is in acute intes- 
tin.'d olrstraction, the ob.structive factor is in the large 
bov.-Ci in 23 per cent of instances. When the seat of 
Use obstructing lesion i.s definitely localized in the 
colon. 75 per cent of these ca.se.s avill be due to car- 
cinoma. 



'.ns , 
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The .site of the carcinoma which will produce an 
acute obstruction is intere-sting. In our cases, all the 
obstructing carcinomas were situated in the left large 
boss’el, that is from just pi’o.vimal to the splenic flex- 
ure, to the rectum. Burgess, of Manchester, reports 
87 per cent in the left large bowel and 13 per cent 
proximal to this. It is important, however, to realize, 
first, that there are carcinomata involving the colon 
which do not produce obstruction, and second, that in- 
variably patients who suffer an acute obstruction due 
to cancer of the colon had previously suffered for a 
varying length of time from chronic obstruction of the 
colon. Whether the malignant lesion in the colon will 
produce ob.struction or not is dependent upon the na- 
ture of the lesion. 

We have recognized hvo main types of gross lesions 
representing carcinoma of the colon — lir.st, and by far 
the commoner, the small constricting annular carci- 
noma; and second, the large, fungating carcinoma in- 
volving only a portion of the circumference. In our 
experience this latter type is found but rarely, apart 
from the caecum and rectum. Such a lesion is charac- 
terized by bleeding, either massive or occult. This 
leads to the observation that any patient who is suffer- 
ing severe, unexplained secondary anaemia should be 
su.spected of harboring a carcinoma of the colon until 
this diagno.sis is disproven. The patient .showing 
blood in the stool, in the absence of haemorrhoids or 
any lesion visible in the rectum or lower sigmoid with 
the sigmoidoscope, and who is proven not to be suffer- 
ing from gastric or duodenal ulceration or malig- 
nancy, is probably harboring a cjircinoma of the 
caecum. Tlie source of haemorrhage, if it be due to 
carcinoma of the rectum, may. readily be determined 
by digital or proctoscopic examination of the rectum. 

To diagnose, however, a chronic obstruction due to 
carcinoma of the colon, one mu.st be very alert and rec- 
ognize the most subtle departures from normal in 
large bowel function. The basic factor in making one 
.su.spect the diagnosis of a stenosing carcinoma of the 
colon is the principle of .suspecting every patient past 
forty years of age v.dio for the first time begins to 
suffer from increasing constipation. The exception to 
this aphorism is occasionally found in patients who 
harbor a carcinoma of the cjiecum. Having previou.sly 
suffered from constipation, the irritetioh of an early 
caeca|_ carcinoma may produce a daily stool. An in- 
creasing girth and a descreasing weight is highly sug- 
gc-stive. Chi-onic obstruction of the large bowel differs 
from a similar phenomenon in the small bowel by the 
absence of vomiting and crampy pain.s. One may find 
at operation irrefutiiblc evidence of a high degree of 
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obstruction,, and the patient never admitting any 
crarapy pain or vomiting, but if we inquire carefully 
■into his previous history, he will have suffered from 
attacks of acute abdominal pain, of vai*ying intensity 
and duration, which were only relieved by the adminis- 
tration of very, drastic cathartics and. repeated en- 
emata. . . , . . , 

Given a patient with this history', it is highly disas- 
trous. if he should, without further investigation, 
come under, the, treatment of a competent internist, 
because proper selection of diet, and therapy directed 
towards the treatment of the common idiopathic con- 
stipation, will help even those patients in whom the 
constipation is due to carcinoma of the colon, and valu- 
able time maj' be lost before the diagnosis becomes 
sufficiently established to warrant operation. 

The site of the carcinoma also determines to a de- 
gree the sjTnptomatology. (Figure 1.) In carcinoma 



Fig. 1. Schematic outline of the Colon showing the incidence 
of carcinoma in each area. 

of the caecum, the formation of an abscess in the right 
iliac fossa due to the perforation of a fungating carci- 
noma on the posterior wall of the caecum is often the 
first evidence of disease which compels the patient to 
consult the physician. In the eleven cases of carci- 
noma invohdng the ascending colon, all showed defi- 
nite clinical evidence of obstruction, seven showing 
sub-acute , obstruction longer than one week. Eight 
of the eleven cases had a definite history of increas- 
ing constipation. Only one case had a histoiy of pass- 
ing blood and mucus, and only three had diarrhoea. 
In the twelve cases involving the transverse colon, 
chronic obstruction was present in seven, four of 
which were definitely acute. Ten had a history of 
increasing constipation, and two only a history of pass- 
ing blood and mucus. None had diarrhoea. In the 
eight cases involving the descending colon, all had a 
history of increasing constipation, and five were ad- 
mitted with acute obstruction. None of these cases 
had diarrhoea. Of the thirtj'-three cases of carcinoma 
of the sigmoid, seventeen, or 50 per cent, were ad- 
mitted with acute intestinal obstruction. Twelve per 
cent previously had been operated upon for haemor- 
rhoids. The avex’age duration of symptoms for which 
the patient sought relief was nine and a half months, 

, and varied from three weeks to two years. 

, In this gi’oup of thirtj'-three cases, twenty-two were 
operable for cure as far as the carcinomatous involve- 
ment was concerned, but in the cases suifering from 
acute intestinal obstruction there were nine deaths. 
It. is of gi'eat significance to realize that these deaths 
were due not to carcinoma, but to intestinal obsti’uc- 
tion. 


In the fortj' cases of carcinoma of the rectum, it was 
possible to resect twenty-seven, or 66 per cent. Ten 
per cent previously had been operated upon for haem- 
orrhoids. Gross bleeding was present in 32.5 per cent 
and tenesmus was present in 42.5 per cent. 

With this data before us it becomes obvious that if 
we took seriously a history of increasing constipation 
plus a digital examination of the rectum as indicative 
of large bowel carcinoma, the percentage of late cases 
which would present themselves for treatment would 
be very appreciably diminished. (Figui-e 2— Mr. A.) 



Fig. 2. A Barium Enema, sho-sv'ing Carcinoma in the Rectal 
Ampulla, which should have been diagnosed by digital examina- 
tion, making Barium Enema unnecessary. 

It is important in the investigation of such patients to 
realize that negative information following X-i'ay ex- 
amination with a barium enema is no assurance what- 
ever that the patient may not be suffering from a car- 
cinoma of the colon. This is no reflection on the 
method of examination, nor on the radiologist, but a 
recognition of the limitations of absolute accurac}' of 
this procedure is most important. The use of the sig- 
moidoscope never should be omitted in the investiga- 
tion of such patients. 

In a previous analysis of cases of this disease in 
which the patients were admitted suffering from acute 
intestinal obstruction, it was forcibly impressed upon 
us that a great contributing factor in our mortality 
was the type of operative procedure which was carried 
out. One is so impressed with the fact that the patient 
is suffering from a cai’cinoma which if left in sihi will 
be inevitablj' fatal, that we have been prone to over- 
look the physiological disturbance produced by the ob- 
struction. This latter phenomenon really is the basic 
lesion which brought these people to the hospital. We 
enunciated, therefore, the principle that if a patient is 
admitted to hospital stiffering from acute intestinal 
ohstmction due to a carcinoma- of the colon, he should 
be operated upon for intestinal obstruction and not 
for cancel'. ■ What does this mean? We interpret it 
as indicating a surgical procedure as minor as may be 
compatible with the relief of the obstruction, V'ithout 
any effoi't whatever being directed at the moment to- 
wards the treatment of the carcinoma. Previously we 
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hrsu in crises of ncoto intestinal ohstniction opened tiie 
aiidornen. proven the diagnosis and the presence or 
absence of t-econdaries, and then dope either a colos- 
t<<my or a Mtckuiica typo of extii-pation.^ This method 
of dealing with acute intestinal obstruction due to car- 
cinoma of the c&lon resulted, in our hands, in the stag- 
gering mortality of 68 per cent. 

Our h'.ctrfoir'f.' (if Inrfif: hainl ob(<tnwtinv. h.ns been 
similar to tliat of other observers. Soutar in a four- 
year period, 3920 to 192-1, reports 42.5 per cent of car- 
cinoma of the colon dying of ob.struction. Burgeiis. of 
JrancSicster, had 2.5.6 per cent of his cases of carci- 
noma of the colon admitted with complete obstruction. 
Haggard O) inul 90 per cent of inslaiice.s of inte.sti- 
nal ob.-*t ruction of the large bowel duo to cancer, com- 
pared with our 79.1 per cent. The mortality following 
ac'.tte oiistruction of the colon due to cancer in other 
liand.s leaves much to be do.sired. The performance of 
,a loft iliac coloslomy to relievo acute inte.stinal obstruc- 
tion a.s reported from the Brigham Ho.spital in Bo.ston 
gave, 29.1 per cent morlalily. Gray Turner, Ncwcastlc- 
on-Tyne, 29 per cent: Mayo Clinic, .12.85 per cent. 
\lTen one consider.^ that the morbility following a 
palliiilivc colostomy for an inoperable carcinoma in 
the ab.sence of an acute obstruction i.*-' only 7.67 per 
cent in our scries, there surely can he no more forceful 
presentatif)!! to show the tremendous factor which the 
obstruction ]days in the primary mortality. As a re- 
.stiil of thi.s. we have no\^• changed oiir method of han- 
dling ihe.se cases. When a patient i.s admitted who i.s 
suspected of suffering from a large bowel obstruction, 
a fiat X-ray plate is taken. (Figure 2 — Mrs. S.) This 



rig. A.c.iU In‘.'-Uinni OUflructiori. yhowisig dilated cijil.' of 
I-ftrgt B-.iV.-e!. 

will i-'hotv vt-ry well the distention of the caecum, but 
ia order to certain that the gas .shadow of the cae- 
ctsm !■; !io‘, mi.-interpreted, a barium enema i.s given, 
and the sharp dr-limitation of its course marks the site 
of the carcinojrt.i. (Figure -1 — Mrs, S.) 

^ i-*rainag<? pf the gastro-inte.sUnai tract pro.ximal to 
t!(C ob.'triicitng ie.-ion i« sufhcicnl to save the patient 
from death due to inte.stin.ai ob.struction. Thi.s we feel 
c.an be rsccornphshofl safely ami .simply by means of a 
blind tmcosXomy. V»'c- have iiad si-vdeen cases of acute 



Fie. -i- R:\mp c!\9c ns “Fig. 3”, .showing the localization of the 
obstruelion by Barium Enema. 

intestinal obstruction due to cancer of the colon in 
wliich we ha\-e done a blind caecostomy with two 
deatlis. In one obstruction was present for a week and 
the" caecum had patches of gangrene. The second case 
died of inanition from a carcinoma of the transverse, 
colon penetrating retro-peritoneal tissues. This tre- 
mendous decrea.se over our previous mortality, and 
the marked decrease as compared with the reported, 
mortality by competent surgeons following the making , 
of a colostomy in such circumstances, commends itself 
to us as a safe and sound procedure. If, after the 
patient recovers from the acute obstruction, it is found 
that the site of the carcinoma is so low in the left colon 
as to demand a permanent colostomy, we may, at the 
second o])eration, do only a left iliac colostomy. We 
have found in the low growth that even at the end of 
three week.s there is still considerable oedema and dila- 
tation of the sigmoid. Failure to observe this prin- 
ciple we charge ns the cause of death in one of our 
patients, due to peidtonitis following an abdomino- 
perineal excison of a recto-sigmoid carcinoma. 5Ve 
have come to recognize the fact that any undue manip- 
ulation of a distended, oedematous colon is disastrous, 
and too often is followed by peritonitis. 

In operating upon patients who have given a history 
of chronic obstruction, if the lesion be situated to the 
left of the middle of the tran.svense colon and pi’oximal 
to the rocto-sigmoid, we always do a two-stage opera- 
tion, the preliminai-j’ procedure being a blind caeeos- 
tomy. (Figure 5 — H. McI.) This permits of irriga- 
tion of the colon and allows the oedema in the wall to 
subside. This latter factor we believe is of tremendous 
importance in preventing the spread of infection at the 
second operation, because, as Rankin has shown, the 
peri-colon areolar tissue, in the presence of obstruc- 
tion and oedema, contains organi.sms capable of recov- 
ery by culture. Further, the technical difficulty of an 
anastomosis in a non-oedematous bowel is much less 
and much .safer than it is if one attempts a similar 
procedure in a thickened, oedematous bowel wall. If 
the lesion he so .situated that a permanent colo.stomy 
i.s demanded for thorough eradication of the disease, , 
wo believe that a two-stage operation is preferable to 
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Fig. 5. Barium Enema outlining a defect in the Descending 
Colon without Acute Obstruction. 

a single-stage pi'ocedure, if there is the slightest evi- 
dence of obstruction. 

The site of a carcinoma requiidng permanent colos- 
tomy is from the recto-sigmoid junction to anal orifice. 
We knoiv of no way in which the wall of the bowel can 
be restored to normal more effectivelj’’ than by the do- 
ing of a colostomy. Irrigation of the proximal and 
distal colon is carried out daily and the lower bowel 
to be excised can be rendered almost steidle. With 
growths in this latter site we must debate the wisdom 
of choosing between the abdoniino-perineal and the 
perineal method of excision. Ardent advocates of the 
abdomino-perineal operation find no place for solely a 
perineal excision. Were it possible to do an abdomino- 
perineal e.xcision with as low a mortality as one can do 
a perineal excision, there would be no argument, but 
in our hands an abdomino-perineal excision of the rec- 
tum carried with it a higher mortality than did the 
perineal excision. Further, w'e have, in many in- 
stances, completely extirpated the grow^th by means of 
a. perineal excision, if one can use freedom of lym- 
phatic metastases as an index of thorough eradication. 

We ai*e taking the attitude at the moment that if 
the carcinoma of the rectum is readily palpable on 
digital examination, there must be very good 'reason 
why the abdomino-perineal excision should be chosen 
in preference to the perineal excision. If the carci- 
noma is situated proximal to the middle of the trans- 
verse colon, we remove the lesion in one operation, in 
the absence of acute obstruction. The reason for this 
lies in the physiological function of the colon. (Figure 
6') Ninety per cent of the fluids and 10 per cent of 
the solids in the gastro-intestinal tract are absorbed 
in the area from the caecum to the splenic flexure, 
w'hich means that the content of the right colon is fluid 
or semi-solid, wdiereas the content of the left colon is 
invariably more solid. Therefore, if we are pouring 
fluid instead of solid or semi-solid contents through the 
anastomosis, the likelihood of obstruction developing, 
at the site of the anastomosis is much less. We do an 
end-to-end suture of the terminal ileum to distal trans- 
verse colon over a rubber tube, as suggested by the 
late Df. F. N. G. Starr, This procedure has given us 


most uniformly happy results, and our mortality in 
I'esection of the right large bowel now does not exceed 
the mortality of any other major abdominal operation, 
whereas our mortality in resection of the left large 
bowel, including rectum, carries with it a moi*taiity 
of approximately 10 per cent. This we believe to be 
due to the mechanical difficulty of passing desiccated 
bowel content through the anastomosis in the left large 
bowel. Recently we have tried to overcome this in 
lesions of the proximal sigmoid and descending colon 
by a resection extending from the middle of the trans- 
verse colon to the distal third of the sigmoid, restora- 
tion being accomplished by an end-to-end suture, the 
presence of the caecostomy being a safety-valve, and 
preventing increased strain being placed on the newly- 
made anastomosis. The original use of a caecostomy 
in this disease, as suggested by Sir Harold Stiles (2), 
consisted in fastening a tube into the caecum after the 
Witzel method. This has not yielded happy results in 
our hands, and we now' bring out a portion of the 
caecum one inch in diameter through a small McBur- 
ney incision. Four interrupted sutures only are placed 
bet^veen the wall of the caecum and the skin. Failure 
to suture the caecum to the skin results in a I’etraction 
of the caecum into the peritoneal cavity, and mate- 
rially decreases, if not in many instances nullif jdng its 
usefulness. It is opened by a cautery in from tw'elve 
to forty-eight hours, depending upon the severity of 
the obstruction. In the meantime, the patient is sup- 
ported by the administration of many thousand c.c.’s 
of saline, intravenously. Even though the patient be 
suffering from acute intestinal obstruction, it is sur- 
prising how the correction of the dehydration safely 
permits a delay of from twelve to forty-eight hours in 
opening the caecostomy. We then instill six ounce.s of 
raw linseed oil into the caecum eveiy four hours, until 
it appeal's per rectum. Its appearance per rectum co- 
incides with the subsidence of the oedema at the site of 
the obstructing carcinoma. This is then followed by 
daily saline irrigations, both through the caecostomy 
and per rectum. In this way the subsidence of the oede- 
ma in the bowel w'all is hastened, and all scybala are 
removed from the colon. The patients are allowed to 
be out of bed at the end of a week or ten days, and the 
second stage operation is not undertaken until two 
and a half to three weeks following the making of the 
caecostomy. In this w'ay patients have entirely recov- 
ered fi'om the physiological disturbance attendant 
upon their obstruction, and one may then, with great 
safety, deal directly with the carcinoma. Following 



Fig. 6. Schematic drawing of the Colon, the shaded area being 
the safety zone in the Colon, in which the content is fluid, and 
single-stage operations may be undertaken. 
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rc-sectioD of tho cardnoma, be it proximal to the recto- 
sigmoid, Jn whicb by choice reconstruction is done by 
means 'of an end-to-end anastomosis, raw linseed oil 
again Is introduced through the caecostomy in order 
to maintain the fluid content of the colon proximal to 
tiie anastomosis. The e.scape of gas and small bo\vel 
cojitent through the caecastomy prevents undue strain 
being placed on the .‘••uturc line. This method of pro- 
cedure ha.s in oiir hands resulted most happily in deal- 
ing with' this difficult problem. This type of caeco.s- 
tomy will not clo.se spontaneou.dy, and we have chosen 
to defer clo.«ing the caecostomy until three months fol- 
lowing the. resection, of the growth. In this wa.v the 
anastomosis has become firm, all oedema has disap- 
peared Isoth about the cJieco.stomy and the anastomosis, 
.and the amount of leak from the caecostomy when the 
ob.slruction ha.s been relieved is very slight. In our 
experience the operative wound in clo.sing the, caocos- 
Idmy at this time invariably heals per primitm. These 
adv.antagGs v.’c feel outweigh any inconvenience which 
the prolonged convalc-scence may entail. 

CONCLUSIONS 

(1) Association of intestinal obstruction with car- 
cinoma of the colon is the most important factor con- 


tributing to tlie immediate mortality of this disease., 

(2) The diagnosis of chronic intestinal obstruction 

can onlv be made after carefully-taken clinical history, 
properlV interpreted. It is very important to recog- 
nize subtle departurc.s from normal function of the 
colon. , , „ 

(3) Any patient past forty years of age who for 
the first time in his life suffers from an increasing . 
constip.ation rau.st be considered to be suffering from , 
carcinoma of the colon until this is disproved. 

(4) A negative finding following X-ray examina- 
tion with a barium enema is no assurance that the pa- 
tient is not suffering from carcinoma of the colon. 

(o) Operation undertaken on patients suffeidng 
from acute intestinal ob.struction due to carcinoma of 
the colon should be the most minor procedure compati- 
ble with relief of the obstruction. 

(6) We should not operate on a patient for cancer 
when lie is sufl’ering fi'om an intestinal obstruction. 

(7) A blind caecostomy is the ideal procedure for 
the relief of obstruction due to cancer of the colon. 
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•Toukstok, Li-ova B.. and P-k.nner, Georoe, Jr. 

Peptic Ulcer of Meekers Divert iciihnn. A Deport of Two 
Cases and a Peviev' of the Literature. S. G. and 0., S!>: 
iDS-ftns. 

■ The author? tlcsorvo much credit for condon.sinp: so much 
vhlonl'le inforrnr.Unn rfgnrdinir peptic ulcer of Meckel'.? diycr- 
tirulum. In tabulated fonn, they give the e.'sentini findings 
in nil 7f> cxiva previously reported in tlic literature and add two 
cases of their own. The bibliography is most complete. 

Ukcr axsocinted with Meckel’.? diverticulum was found to 
he more commnn in male infant.? and in cliildrcn. It was u.sual- 
ly single and re?rmb'.ed the marginal ulcer at a gastro-entcros- 
toa'.y stoma, in that it was generally located at the bn.se of the 
divcrtieulom at the junction of the ga.stric and ileal mucosa. 

Inte'tina! hemorrhage, usu.'illy mn.ssivo, was the most con- 
stant rign. If recovery occurs without operation there is likely 
to b: a n'currcnce. In Fevcrnl ea.scs, in older children and 
adults, rome abdominal distress has been noted. Perforation 
occurs in over .'lO per cent of the cases. 

In the Meckei ulcer, co!ic-!ike di.strers at the onset of a hemor- 
risK'-e can be difTercntiatcni from that of intu.ssusception in 
it if ie.-.f acute and of shorter duration. Wnllcd-ofi" perfora- 
1 ) 1 . pre ent variab’e degrees, of tenderncs.?, rigidity and disten- 
tio!! i’ut 41 p,-!ipnb!e mas,.* seldom can be demonstrated. This 
itrnup of ca-i s is moft likely to be confused with appendicitis. 

ndwea! nbfce s of intussnsceplion. An acute perforation 
v Uh rJiiTii c peritonitis gives the usual picture of an “acute 
'.nirr'jcii! aic'r.ir.cn". Blood d.vs-’crn«ins arc eliminated by the 
Ir.lwrri:: !-;.- sUslics demonstrating normal bleeding and clotting 
time; gastric and duodeiui! ulccf.s by negative X-ray finding.s 
and al ’.-m-i of digestive symptoms; rectal polypi by palpation 
or r-amination. and intussusception by the lack 

of cbr'.roctr.e 'ijm', the previous!}' mentioned lack of intense 
colic, till- ab-enre of pnlp.''.blc mas.s, and the absence of mucus 
in the stix'!. Other .nnd rarer conditions may be accompanied 
by int-'-stin.'’.! iibe-.br.g but seldom by ma-ssivc hemorrhage. 

The tre.-.'-ment r.'’'/,.,ti;illy is surgical. Case.? with hemorrhage 
."houM I'-'.' t ran- Lined cne or more lime.s ,n.s indicated and then 
exph'-rfid. Apparent iinprovement shcmld nut lead to postpone- 
ment of erctatirn riacr recurrence is the rule. Perforation may 
ecrtiT tiurmg tisit- tb.f natic-nt is H-ing prepared £••> as to be 
a Irtti-r ep'ratii.-' risk. If it tb»e;>-. then or without previous 
}-.{ tr.orjK.-ig.', Jrnmedinte i.-sparotomy is indiiuited. Excision of 
the liit'eirtir.iium i« the^ Usual treatment but resection of a 
5 c;.rr,t.?r 5 t of bcwi.) ri-tiiilrcd in some in.stanecs. 

Tiie P'.crl.c.iity recerd i? errelic-nt cxeept in thorc* cages asso- 
cinte-1 with fs'r.rrai peritonitis, then it is more than 50 per 


cent; however, patient.? not treated surgically exhibit a mortal- 
ity of nearly 100 per cent. 

.1. DuiTy Hancock (Louisville, Ky.). 

Brandson, B. J. 

The Early Diapnosis of Cancer of the IntCBtinc. Can. Med. 

Jour., June, 103i, p. 0,10. 

Treatment of cancer, surgical or by radiation, must be early 
to be successful. The progno.si.s in cancer of the bowel is more 
favorable than in any other organ. The most important early 
symptom i.s a change in bowel habit, and the next is the pres- 
ence of blood in the stool. Pain is not often an early symptom, 
and weakness, anemia and lo.ss of weight are earlier and more 
common symptoms in cancer of the stomach. A digital examina- 
tion of the rectum c-liould alway.s be made before the proctoscope 
or sigmoidoscope i.s used, and when disease i.s in the rectum 
the diagnosis con be accurately made by this means alone. If 
the dijritnl examination is negative, the proctoscope should then 
be used. If the in.strumenta! examination is also negative, an 
X-rny examination should be made. A barium enema is pref- 
erable to giving barium by mouth heonuso of tiie danger of 
causing obstruction. In considering the difTcrcntial diagnosis, 
diverticulosis of the .“igmoid, hyperplastic tubcrculo.sis of the 
caecum mu.st be considered, and a rctrocaecal appendix may 
be mistaken for a new growth. 

R. H. M. Hardisly. 

Graham, Ropcoe R. 

Cancer of the Stomach. Can. 3(e.d. Jour., Aprril, lOSf, p. 

33S. 

The afTection occurs in 3 per cent of all complaining of gastro- 
inte.stinal symptom.?, and we must be eternally on the watch for 
it. The only cure is surgerj-; .50 per cent of cases are inoper- 
able wlien seen. 

Re.scction is advised more frequently than formerly; if no 
cui-c a longer life and more comfort are assured. 

Where obstruction, gastroenterostomy gives only a very short 
freedom from symptoms, and where no ob.struclion it i.s useless. 

Instead of looking for symptoms and sign,?, the author thinks 
a patient over forty who for the first time suffer.? from continu- 
ous indiprstion stiould be .suspected of having a gastric car- 
cinoma till di.sproved. 

He think-s a valuable procedure is gastric analy.sis, and the 
determination or not of free hydrochloric acid, for though c.nr- 
cinoma may occur with free HCl.-it is very uncommon. If no 
free IIC! pemiciou.'! anemia and chronic cholecystitis must b'.’ 
ruled out; absence of HC! al.«o occurs in a certain number of' 
normnl personi, but if present he quotes Hurst, ns saying, the 
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patient will have no cancer of stomach for at least five years. 

He emphasizes the fact that X-rays are not infallible and 
that even the most experienced surgeons cannot always he cer- 
tain that a lesion is malignant— not even when the abdomen is 
opened. , He states re-examination of labeled museum specimens . 
“benign . gastric ulcer” showed malignancy in 18 ,p.c. Pyloric 
lesions arc much more frequently malignant than benign and 
in. his experience benign pyloric ulcer does not cause stenosi-s. 

When a patient with a stenosing pyloric lesion is to be op- 
ei'ated upon the value of preoperative fluid, diet and lavage and 
washing after opei-ation is emphasized. By these means existing 
oedema of tlie stomach wall is lessened and also the danger of 
peritonitis. 

; By these measures, the patient is given the best possible 
chance of cure or a longer, more comfortable existence. 

R. H. M. Hardisty. 

pRiESTTJiy, James J., and W''alters. W'altman. 

Indications for Operation in Gastric Syphilis. S., G. and. O. 

. 58:1030-1035, June, 1934. 

The diagnosis of gastric syphilis is often difficult, probably 
because of the rarity of the condition (gastric syphilis occurring 
three times in a thousand cases of syphilis) . It is however 
important since the treatment of it is so different from that of 
gastric carcinoma from which it has most often to be differ- 
entiated. 

Points of diagnostic, importance are the usual incidence in 
the second to the fourth decade of life, ■ the marked and pro- 
^essive gastric symptoms of an average duration of two years, 
and the usual absence of an epigastric mass, retention, nausea, 
anemia, cachexia and bleeding. The most frequent gastric com- 
plaints are inability to eat a full meal, epigastric soreness, and 
bloating and belching- after eating. The X-ray findings may 
vary but usually the site of the lesion shows a tubular segment 
with a smooth lumen, “stiffening, lessened mobilitj', and absence 
of peristalsis”. 

Patients presenting gastric lesions -with positive serological 
evidence of siTohilis are classified into one of three main groups 
for the determination of the proper method of treatment: (1) 
cases which appear to present a rather definite picture of gastric 
syphilis and cases which rather definitely present inoperable 
gastric lesions are primarily medical; (2) cases where there_ is 
an incidental sjTihilis associated with an operable gastric malig- 
nancy or non-s*pecific inflammatory gastric lesion requiring op- 
eration; and (3) cases presenting positive evidence of syphilis 
and a definite gastric lesion indeterminate in diagnosis between 
sj-philis and malignancy. Cases in groups (2) and (3) gem 
erally require exploration alone or occasionally combined with 
preliminai-y medical treatment. The combined treatment would 
seem to applv particularly to those in group (3). 

Purely syphilitic gastric lesions usually show a spectacular 
response (79 per cent) to antisyphilitic treatment. Definite im- 
provement is usually noticeable in 2 or 3 weeks but 4 or G 
weeks may elapse before appreciable change occurs. The_ im- 
provement which rarely occurs following the use of arsenicals 
in cases of carcinoma is symptomatic rather than anatomical, 
and is, most temnorary. 

Surgical proce'dures adopted at time of exploration will be 
the usual ones for the tj’pe of lesion found to be present. The 
liver and other organs may present such evidence of lues that 
nothing further than an exploration -will be indicated. 

Interesting comments by Dr._ Paul A. O’Leary and Dr. Geo. 
B. Eusterman conclude the article. 

J. Duff5’^ Hancock. 

Rothbnberg, Robert E., and Linder, William. 

■ “The Single Pyogenic Liver Abscess — A Study of Tioenty- 
four Cases.’’ S., G. and 0., 59:31-40, July, 1934. 

The importance of differentiating this condition from multiple 
abscesses of the liver is due to the fact that the treatment is 
purely sui'gical aiid is much more effective than in the cases of 
multiple abscesses. Single abscesses occur five times more fre- 
quently in the right lobe than in the left and usually point to 
the dome of the liver. While liver infection may occur by way 
of the portal vein, by way of the hepatic artery, through the 
bile ducts, bv direct extension, by way of the hepatic veins, 
and through the lymph stream, most ..of the single abscesses 
arise through haematogenous infection by the hepatic ai-tery, 
are of unknown or doubtful etiology, and the pathogenesis 
strongly resembles that of carbuncle of the kidney and osteo- 
myelitis. On the other hand multiple abscesses arc usually of 
known etiology, arise through the portal veins or bile ducts, and 
show pylephlebitis or portal vein thrombosis. 

The diagnosis of liver abscess may require some days’ obser- 
vation. While the condition raay.be confused with many possi- 
bilities the following rather characteristic syndrome can usually 
be noted. .During the first week or two there -were indefinite 
complaints of malaise and asthenia, a rather rapid loss of 
weight and strength, fever, dceasional chills and some pain in 
the lower right thoracic region.. The fever varied from 99 or 
100° P. to 103 or 104°, F. Chills, when present, did not have 
the periodicity noted in multiple abscesses. Tlie pain was usu- , 


-ally constant, dull rather than sharp, bore no relation to food 
intake, and there was inspiratory pain in 39 per cent of the 
cases. In 82 per cent of the cases the pain was located over the 
liver area, in 29 per cent it was in the loin and intercostal pain 
was frequent. Radiation of the pain was rare. Loss of appe- 
tite was common but nausea and vomiting unusual. The boor 
was usually enlarged and tenderness present over liver area— 
especially significant was intercostal tenderness elicited by deep 
palpation with one finger. Leucocytosis averaged about 10,000 
with polymorphonuclears 80 per cent. There were no charac- 
teristic findings in the urine, the presence of bile depending 
upon the presence of jaundice which was found in only two of 
the 24 cases, although most patients did have a “muddy” com- 
plexion. None of the cases presented ascites. 

All of the patients were operated, 58.3 per cent recovering. 
If was observed that abscess of the dome of the liver approached 
by a transpleural diaphragmatic twu-stage procedure, gave a 
better prognosis than abscess elsewhere in the liver approached 
through an abdominal route. J. Duffy Hancock. 

CoLLER, Frederick A. 

“Water Balance in Surgery Patients.’’ S-, G. and 0., 59: 

115-116, July, 1934. 

In a rather short but excellent editorial the author directs 
attention to the maintenance of the proper water balance in 
surgery patients. He emphasizes the insensible loss of water 
through the skin which in the average surgical case amounts to 
1,000-1,500 cubic centimeters a day but which may he as much 
as two liters where infection, fever, or hyperthyroidism are 
factors. In determining the amount of intake needed these two 
liters must be added to the amount lost by vomiting, diarrhea, 
and urinary output. The urinary output should be maintained 
at about 1,500 cubic centimeters a day but it should be borne 
in mind that low output does not always mean suppression of 
kidney function. Due to low intake there may not be available 
enough fluid for the kidneys to utilize. Abnormal losses through 
diarrhea or inflammatory exudates usually deplete the body 
fluid electrolytes (sodium and chloride ions) and should be 
replaced by saline solution. Simple dehydration resulting fi'om 
limited intake of fluids should be compensated for by 5 per cent 
glucose solution. Regardless of the fluid given, a happy balance 
should be maintained — avoiding the dangers of volumes too 
small and the discomforts of volumes too large. 

J. Duffy Hancock. 

Freeman, Norman E., and Broivn, Robert L. 

Gastric Lavage in the Treatment of Pyloric Obstruction. 

S., G. and 0., Vol. LVHI, No. C, pp. 956-959. 

The authors observed that in cats with pyloric obstruction 
those animals whose stomachs vfeve aspirated frequently sur- 
vived longer than the others. In investigating the factors re- 
sponsible for the longer survival of certain ones they used 
healthy adult male, or non-pregnant female cats. The animals 
had fasted for twenty-four hours and their stomachs were 
washed clean with distilled water before they were prepared. 
Under ether anaesthesia, through a mid-line incision, a rubber 
band one-fourth inch in width was fastened around the pvlorus 
sufficiently securely to cause blanching of the gat. The animals 
were isolated to avoid psychic stimulation of gastric secretion. 
They were weighed daily, and rectal temperatures were meas- 
ured. The vomitus was collected for twenty-four hour periods, 
though generally there was none until 3G to 48 hours after 
obstruction. Urine was expressed from the bladder daily in 
order to avoid contamination of the vomitus. The treated ani- 
mals had their stomachs emptied and washed out shortly after 
the operation, and twice daily thereafter. Careful notes about 
the general condition of the animals were made, and at post- 
mortem examination the completeness of the obstruction was 
verified. Six cats served as controls, and five others were sub- 
jected to repeated gastric lavage. Determinations were made 
of the loss of fluids, chloride, protein, and non-protein nitrogen 
in the gastric contents. Blood chlorides, protein and non-protein 
nitrogen were estimated before, and three days after the ob- 
struction. These findings were correlated with the loss by way 
of the stomach and kidneys. 

It was found that the animals subjected to gastric lavage 
twice daily lived almost tvnee as long as those not so treated. 
The loss of chlorides and of water was almost twice as great 
in the untreated animals as in those treated by gastric lavage. 
The_ authors conclude that the distention of the stomach causes 
an increased secretion of fluid and salts into its lumen. The 
loss of protein by way of the stomach is quite small. They 
suggest^ that in clinical cases the benefit derived from gastric 
lavage is to be attributed to the decrease in the rate of loss of 
chloride and fluid from the body into the stomach. ' 

Protocols of two animals are given in detaik 

Nelson hi. Percy. 

SCHUTZ, C. B. ■ 

Acute Postoperative Obstruction of the Loiccr Small In- 
. tesiine. J. A. Mi .4. 102:1733, May 26, 1934- 

The author points out that one of the earliest and perhaps 
the only specific symptom of the stage of , obstruction in the 
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.!>wer_ j-jr-irtS Sr.twtino is nrifvtn tli.'tt-ntion. He basievM tliat 
vomitiRfr and ' oVtipatlon nre unreliable eritcria nn which to 
•buH* the fftrSy liiapnwif, of low obMruetien. If the diacno^is 
U r.Gt fttahli^hr-il rariy Iho firerence of jreneraiiaed distention, 
tJje ffr'.’f-r, the increased K’licoodosif and the (ic'crcaseci or absent 
f!eri.''tr.!s!£ may be due to peritonitis or obstruction and the 
dilTerfn‘intion_ is ejctrcnirlj' difrir,j!t. In any cast the treatment 
iVir low intestinal obstraction is essentially the surnical release 
, of the obstruclintr lesion, Samuel Jlorrison, 

F’ack. G. T.. aND ScH.er.xAun,, 1. M, 

GVtsfrc-/i’)ift'r(isfO!!!}/ inlk TCrfUtKton of /noprraWe Concer 
of t’jiimntK end Ar.tri'P!. J. .1. M. A. 1 (>J: 1 SS 8 . Jiinv 2, Jfl.ti. 

This i? n most convincing paper in favor of an operation 
which nppnrantly is not used frequently enoueb. The ad- 
vanUiKcs olTered by it arc enumerated ro clearly ns to immedi- 
ately increase it* use. Samuel Morrison. 

ototivfcn, II. J., ANb Jup!>, E, Starr. 

DJiifftsniii/! and Trrafnu'nl of Ph/sritniJo-OtKophasiml Diyor- 
tirnU'PK Siirffvri/, fiyiiroolOHji a»/l Ohs'rtrics. Vol. LVIII. 
A'o.,.5, Uhl>„ p]>. TSl-TSfi. 

. Pivtrticuh'i are divided into traction and pulsion lype.s. 
Pulsion diverticula are characterized by a pusbinjr out of the 
mucoja, while traction types are characterized by a drap-frintc out 
of the v.-ali by ndbe.sions to ndj-acent glands, or other stnieturc.s. 
The pharynx, however, jtives ri.so to two other types of diver- 
tieutai Tlic first is of eontrenitnl origin arisimr from brnnchml 
eleXtr. , In such diverticulum the openinp of the sac is in the 
ricinity of the tonsil of pyriform .sinus. The second, described 
by .Moynihnn, arise.* between a Rap immediatclv btdow the 
border of the cricnpbarynjteu.s muscle and the fiber.* of the 
osophayu? v.'hich are de.sccndinK from their oritrin at the bach 
of the cricoid cartilatre. Tbe.=e have been called lateral diver- 
lieula. 

Pharynfto-esophntteal diverticula are more common amontr 
men; ratio of nmlcs to fe-malcs i.s 4.5 plus to 1. It become.* 
manifest in later life. The nvernpe ace of 270 patients with this 
condition rwn at the Mayo clinic was 57.2 years; the youngest 
31; the oldest 83. The average duration of pre-operative symp- 
toms was r>,I years. 

The . etiolopT of pulsion diverticula i.* somewhat ob*curc. 
Increased pressure on the pharynttcal wall durinir swallowinR 
mitrht force the mucosa out through a weakened, or deficient, 
mijscular wall. It has been suKf:c.*tcd that nefrative pres-sure.s 
in dcRliitilion micht Im of trrenter importance than positive 
prca.siires. Mu.'cuinr incoordination and spasm of the pharyn- 
pcnl muscles apainst a closed esophafrus nii<rht result in ab- 
iiormnl pre.*.«ure.s nyainst the phnrynpcal wall. Embryolopical 
or developmental anomaly has been -suppested as the etiolopieal 
factor. 

The diverticular sac i.« cotnpti«cd of mucosa and suhmucosa; 
rarely nre muscle fdx'r* found on it. The sac lends to invade 
th" superior mediastinum; they seldom project he.’ow the arch 
of the aort.a. The. sac ii.sunlly lie.* toward the lel’t side of the 
Tiivk owirip to the anatomical relation of the o.*ophapii8 to the 
cervical spine. 

The chnracSeristic symptom* are dy.*pha'rin, repurpitation, 
and « typical purplinp noise on entinp, speakinp or on pres.sure 
over the sac when it i* distended with air nr food. The depree 
of dy.sph.opia depend? on the .size of the sac; pr.onular foods are 
more diiTicult to swallow than others. Itepurpitation occurs 
when the sac has become l.nrpe enouph to retain 'iquids and food. 
It i* pavtieulHriy likely to occur with the patient in the prone 
pii'ition wliich prtxiucr* coiiph. This i* a definite risk, for ina- 
tcriiil .aspirated durinp sleep may pive rise to pulmonary sun- 
piirati.'.n. lairpe pharjTipeal diverticulum maj- produce swellinp 
in the neck, paniculavly on the left side. It may n!.*a cause 
hoor.'encss by prc.s*ure on the recurrent l.arynpcal nerve. 

The diapnosis may be made from the history. Confirmatorj’ 
evirit-nce may he oi.trur.ed by rocntpenolopical examination, by 
cfophayo'cispy, and hy the pis,*npi> of sounds after the method 
of I’h.imnuT. The presence of .stricture with dilatation above it 
mti't >e> k.-pt in mind; carcinoma may be present. 

The trc.nttnvnt of pbaiynpci-esophopcal diverticula is primarily 
.sunn'-'.'d. Certain ca*e:i may be treated palliativc'y. particularly 
eldcriy patients xvilh small diverticula cau.*inp few. if any. 
symptorr.t. Pailiative treatment pre-opcrntively mii.«t be rc- 
sortid to w.hcn the patient !.* in such poor condition that im- 
rcediate ojn'ration it inadvisable. The pnrsape of .*otinds in 
•irvbr !f) (iiinte stnclure.s, or to relieve .*pasm, frequently aflord* 
consideraVee tTli"'. Ga«trostnmy should Iw avoided because of 
the hiph muttnlisy it canies in elderly emaciated and de- 
hydrated patients. The pas'.opf af n Sawyer tube over a pro- 
vstiiish' f.-raliowefl .'ilk thrend atfords an excellent mean.* of 
fi'f-dinjr. 

-The ,anthor.« recemnn-taS a two stasre operation in which the 
first cf'n*l't* of fret-infr the sac from the stirroundinir 

t's.f.in'* Sr. th,.' neck -Rtul nifsliastirium. and lenvinst it prolap-sed 
to the i.nitsidf of ths neck. The wound is closed witnout 
dratnnjrC; If the .«.ac i» mo fmatS to reach to the outside of the 
neck, it i-' sytured in place, and a tdli: thrv.-ad Jeadinj; to it is 
btc.yjrbt So the of the neck. This farilit.aiC's identification 


of the sac during the second stace- The second stage is done 
eight days after the firsE .At thi.* time the sac is loosened 
from the surrounding tissue.* by blunt dissection, its neck 
clamped and the sac cut away. The neck is then sutured over. 
Recently the trend ha.* been to remove small diverticula in one 
stage. This can be done safely if the dissection is not carried 
loo far down into the me<liastimim. 

On a few occasions there has been a tendency toward con- 
striction of the esophagus and some have had fistulne from the 
esophagus for a while. Dilatation with .*Dund5 rcMeve.* the 
stricture. In no case has it been ncces.snry to close the fistu'ne 
surgically; sounding has .*oemed to hasten the healing of those 
fi.stulac. 

.All operative procedures are carried out under local annes- 
the.sin. Nelson M. Percy. 

Allen, J. II., and Haskell, B. 

.4 yVo Slope Ov’yolioTX for Fixh'la-in-Ano. Sorperii, 
Gvnecolopn anil Obulctrica. Vol. JA'fll, .Vo. March. IVSI,. 
pp. CPl’CS/f, 

The authors describe a two stage operation for large or 
extensive fistulae in ano. For small superficial fistulac this 
operation is not recommended. 

The procedure is as follows: The internal opening of the 
fistula is identified hy injecting methylene blue (two parts), and 
hydrogen peroxide (one parti; the various ramifications of the 
tract will be .stained, and may be readi’y identified al.so. A 
grooved director is now introduced through the external open- 
ing, and insinuated through the tract up to the muscular coat, 
or ns far ns it will go with case. The overlying tissues arc 
incised, and the entire tract is completely dissected out but only 
as far a.* the bowel wail. A flexible probe is now passed from 
within the anus outward into the wound, and bent so as to re- 
main in p’oee. The main portion of the tract is now severed 
from the iiniseulnr coat. A double strand of heavy silk is now 
threaded through the interna! opening by moans of the probe 
which wn.s left in place. The skin and muco.sa overlyinT the 
muscle beiieatli this silk ligature arc severed, and the ligature 
drawn down snugly hut not tightly on the muscle. The ends of 
the ligature arc left long. 

The wound is now packed in the usual manner; the packing 
is removed in 72 hours, and changed daily or every other day. 
In the after treatment it i.s most important to avoid bridging 
of the sides of the wound and the formation of pockets. Sub- 
sequent packings should he inserted to the depth of the wound, 
hut inserted lightly. After two or three weeks all packing is 
discarded. 

The extensive dissection necessary in this operation has de- 
prived the sphincter of much of its support and fixation. To cut 
the muscle at that time would allow its ends to retract widely, 
and oven dip into the open wound. As the wound has filled in 
it h.as given new support and fixation to the sphincter so that 
it may he severed, and the smaM tract occupied by the silk 
thread curetted without the wide separation of the muscle. 
The sphincter heals promptly with only a narrow partition of 
fibrous tis.*ue. Function is praclicall.v normal. This second 
Bt.age may be carried out under local anaesthesia. 

It may be claimed that this two stage operat’on may bo 
carried out without the use of the silk thread, the "seton”, hut 
that i.s not true in practice. The mucosa may heal over and 
obscure the interna! orifice making eareftil dissection ncce.ssary 
for its identification. .A closing over of this orifice may bo de- 
ceptive in that it suggest.* healing, which is not true. 

In 119 patients treated hy this operation the author obtained 
good results, and preserved normal sphincteric action in all 
casc.s. 

Nelson M. Percy'. 

Christopher, Freperick. 

Iliac Carcinoid, Case Report with Obslrnclion, RcsccUnn 
and Recnvrrii. Surprry, Gynccolopy and Obstetrics. Vol. 
LVIII. A’o. .7. May, ISSIt. pp. IXI.I-On-i. 

The author reviews the literature on iliac carcinoid and re- 
port.* a case with obstruction, re.'ection and recovery. This 
tumor occurs most frequently in the obliterated type of appendix 
vermiformis, next in the ileum, then the colon, rectum and 
Mcckd’s diverticulum. They usually do not mela.*tasizc. The 
.symptoms arc u.sually produced by the varying degree of in- 
te.stinal obstruction which they cause. 

The author*.* ea.se, a fem.ale, ago .55, complained of severe 
intermittent attacks of epigastric pain. She had had those 
attaeles at irregular inte.'vals during the preceding three year.*. 
X-ray examination reiealed a gross le.sion "somewhere near the 
ileocecal junction.’’ “Tiie type of obstruction is a matter of 
conjecture from the X-ray .standpoint.” At operation "a greatly 
n.arrowed portion of bowel” about eight inches from the ileocecal 
valve was found. The inte.stine riroximn! to that point was dis- 
tended. while distaliy it was cojlap.«t‘d. About 21 centimeters 
of the small inte.?tine were excifed and a side to .side anastomosis 
performed. Micror-eopical examin..ation of tlie cxci.sed tl.s.'iUC.a 
warranted a di.agnosis of nnniilar carcinoid tumor to the small 
intc-sline with incomplete obstruction and sub-acute lympha- 
denitis of the regional mesenteric lymph node". The patient 
recovered uneventfully. Nelson M, Percy. 
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HIGH RECTAL PAIN=*= 

AN ANALYSIS OF ONE HUNDRED CASES 

. By 

LOUIS A. BUIE, M.D. 
and 

JOHN C. M. BRUST, M.D. 


KOCIIKSTEU, 


S uccess or failure in making a diagnosis often is 
determined by the ability of the patient to describe 
his subjective symptoms. We have no way of learning 
the true nature of the discomfort unless the patient is 
able to tell us. . Often such discomfort, although quite 
real to the sufferer, definitely cannot be located by him, 
and he is unable to convey a satisfactory idea concern- 
ing it to anyone else. In proctologj’-, usually most 
sj'mptoms definitely can be described and located. For 
.example, the pain of anal fissure, thrombosed external 
hemorrhoids, prolapse or of the infected anus mth 
spastic muscles is chai'acteristic ; an accurate impres- 
sion of such can be conveyed to the investigator. 

, , In the course of ouv routine work often we are called 
■ upon to examine patients who complain of distress 
indefinite in character and in situation. Unfortu- 
nately, patients can tell us only that they have “rectal” 
pain. This pain may be the typical discomfort of an 
: anal fissure, but also it may refer to distress in the 
lower sacral or coccygeal region which the patient 
names as “rectal pain”, possibly because of his experi- 
ence at the hands of a physician who has told him of 
some peculiar rectal disorder. iMany physicians, espe- 
cially those who are unfamiliar with the characteris- 
tics of the normal anus and rectum, are pi-one to at- 
tribute some such pain to a supposed lesion which they 
believe exists in the anal canal. A brief study of the 
.neuro-anatomj'" of the anus and the rectum will refute 
the belief that hemorrhoids, hypertroph}’’ of anal 
papillae, fissures, infected crypts, or any other t3T3e of 
anal pathologic change can be responsible for the pre- 
senting complaint. 

It is necessary, therefore, to go much farther than 
to accept the simple statement fi*om the patient that 
he is suffering from “rectal” pain. We have been im- 
pi'essed with that peculiar type of discomfort which 
is described as being “up inside the rectum”. In fact, 
pur inability to determine what is meant by this type 
. of discomfort is responsible for this review. 

, We have selected recoi*ds of 100 cases from the files 
of The Mayo Clinic in which patients complained of 
.distress which Avas indefinite but finally Avas stated as 
being inside of the rectum, usually about a “finger’s 
length from the outside”. The entire clinical record of 


: ‘Spction on Proctology, The JI:iyo Clinic : by the Head of the Department 
and the Fellow in Proctology, The Mayo Found.ation. respectively. 
Sabmitled July 27, 1834. 
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each patient carefully AA'as studied in an attempt to 
account for the presence of the discomfort. This paper 
embodies the results of our investigations. 

Anatomic Considerations: The anal canal derives 
its nei-ve supply from the third and fourth sacral 
nerves and from the hemorrhoidal branch of the pudic 
neiwe. This innei'A^ation includes that part of the in- 
testine exit AA'hich has, as its inner margin, the pecti- 
nate line or linea dcntata, the pei’ianal margins and the 
external sphincter ani muscle. Such a profuse distri- 
bution of sensoiy ner\'es readily explains the exti’eme 
sensitiA^eness of the anal canal, and especially of the 
papillae of Morgagni situated at its upper limit. Above 
this level, hoAvever, the rectal Avail is entirely insensi- 
tiA'^e to pain; it is not possible for any lesion Avhich 
inA'oIves the rectal Avail Avithout extension into the ad- 
jacent pelvic viscera to produce pain. A rectal polyp 
ma.v be destroyed by cauterization AAUthout the use of 
anesthesia. 

If, therefore, AA’e realize that such nei’A’^e distribu- 
tion is constant, it hardly seems just to urge a patient 
who complains of discomfort of such indefinite char- 
acter to submit to the correction of a more or less in- 
significant and meaningless anal lesion in the hope of 
relieA'ing pain, assumed to be due to such minor anom- 
oty. Where, then, are Ave to find the cause of this pain? 
In Table 1 Ave liaA^e listed, for conA^enience, the diagno- 
sis on dismissal and the sex, age, and aA^erage dura- 
tion of symptoms in patients complaining of “rectal” 
pain. 

ANALYSIS OF PATIENTS STUDIED 

The most intei’esting, and at the same time the most 
disappointing, discoA’eiy Avhich folloAved the study of 
these groups is the fact that the cause of pain Avas not 
found in 71 per cent of the cases. It should be re- 
peated. that the pain AA-as quite real and often definitely 
located by the patient as being Avithin a “finger’s 
length” of the anus and up inside the rtytum. In spite 
of this, hOAA'eA’^er, no anal or rectal condition Avas found 
AA’’hich could explain the discomfort. The fact that 
some type of neurosis, neuralgia or ntyvous e.xhaustion 
AA’as belieA'^ed to be the underljdng basis for most of the 
complaints is discouraging, not only to the patient, but 
to anjmne wdio conscientiously endeavors to relieA’^e 
(IistT6SS» 

A further cross-analysis of that group of cases in 
which there Avas a “functional” background only, re- 
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vcak'd that tv,’cntv-six ]wticnts were males and forty- 
five females. In’ twenty-six cases the diagno.sis of 
chronic nervou.s exhaii.stion was made and, in this .sub- 
group, five patients were male.s and twenty-one were 
females. Such a preponderance of females closely 
parallcl.s the ratio for functional affections in general. 
In a large series of case.s in which the diagno.si.s was 
chronic nervous c.xhau.stion. Macy and Allen found 
that 78 per cent of the patients wore women. A care- 
ful .study of the case records in our .series would tend 
to corrobor.ate the functional aspects of the dagnosis. 
■For example, in the .seventy-one ca.se.s in which ;in ana- 
tomic diagnosis was not made, eleven patients had 
migraine, .si.xteen presented tlic .so-called ‘'irritable 
bowel” syndrome, four experienced insomnia, twenty- 
three mentioned an undue tendency to fatigue, thirty- 
seven recorded constipation a.s a major di.sordcr and 
five? women laid .symptoms associated with the meno- 
pau.se. 

There wa.s con.siderahle variety in the type of dia- 
trcuH described by patients with this type of functional 
distress. There was. hovr'ever, one attribute which was 
practically constant and that w.as discomfoii “up in- 
the rcetum. For the most part, the patients 
.«pokt' of dull, aching, or throbbing pain. It is curious 
that often they wore able accurately to locate the .site 
of the pain, even going so far a.s to .saj- on which side 
of the recta! wall the distress was situated. Many 
stated that the p.ain began in one .small spot and grad- 
ually spread until it involved a large part of the rec- 
tum. Tiiirty-oighl patients of this so-called ‘‘func- 
tional" group had undergone variou.s type.s of anal 
operation since the onset of their rectal sjuTiptoms. 

In this group of patients the hi.story should be care- 
fully investigated. ^Ye are prone to blame a previous 
operatinn for the disturbance: on this account, if for 
no other, wo must endeavor to e,stjiblish definitely the 
time of onset of the disorder. In all thirty-eight of 
these casf;-« symptorns onifdalcd the first rectal opera- 
tion. Only two patients reported relief following op- 
eration.s which included hemorrhoidectomv, surgical 
trt-atment of crypts and treatment of hemorrhoids by 
Injection. One may not be critical of tho.se who per- 
form such operations becjiiis.o we have no wav of know- 
ing what were the pre-operative findings-. ’Ho%vever, 


one can learn from such experiences that he should at 
least pau.se before proposing or attempting to offer 
relief for these indefinite pain.s by means of operation 
on the anal canal, though a pathologic lesion m.ay be 
quite prominent. It is liardly conceivable that even an 
extensive malignant growth of the anus could produce 
the indefinite type of di.scomfort to which we have ref- 
erence in this paper. It i.s discouraging for one to be 
compelled to make such a statement, especially when 
he himself is unable to offer a solution of the problem. 
A most painstaking evaluation of symptoms is neces- 
sary’ if the explanation for such distress high in the 
rectum is to be forthcoming. After such a study, 
however, physicians either are not able to ascertain 
the cause in a large proportion of cases, or they find it 
nece:-;sary to attribute the pain to that unknowm hu- 
man qimlity which is termed an ‘‘unstable mechanism”. 

TABETIC KECTAL CRISIS 

Between 1920 and 1933, eight cases of tabetic rectal 
crisis were observed at this Clinic. In the literature 
such a subjective manifestation of syphilis has re- 
ceived scant attention. All eight patients in this series 
were men : tlieir ages varied from thirty-seven to fifty- 
eight. Rectal .sy’mptoms had been present for from 
two to three years in all cases. These comphaints, con- 
sidered alone, were complex and bafiling. The pain 
usually occurred periodically. Three of the patients 
stated’ that the discomfort was excruciating and the 
pain lancinating; that it began ‘‘up inside” the rectum 
and was projected cephalad into the lower part of the 
.abdomen. In these three cases, special emphasis W’as 
placed upon the pains being of sickening severity. 
Thi'ee other patients described sensations of fullness 
and pres.sure accompanied by tenseness, and the fre-’ 
quent discharge of small amounts of mucus and liquid 
feces. For six months, one p.atient had .suffered from 
a constant, heavy, aching pain which had begun in the 
rectum and had been projected down lioth legs. An- 
other p.atient had had excruciating and stabbing pain 
before, during and after defecation, which event oc- 
cun'cd about three times daily. 

Although the patient with tabes usually is consti- 
pated, only one of these men was so affected. The 
Wassermann le.st was strongly positive in seven of the 
case.s; in tlie one case in which the reaction was nega- 
tive, analj’sis of the spinal fluid returned a positive 
tabetic gold curve. Abdominal and girdle pains were 
accompanying complaints in two cases; unmi.stakable 
evidence of tnbea doraaiif! ivas present in all eight pa- 
tients. The competency of the muscular apparatus at 
the outlet of the rectum was carefully examined in all 
instances but that tyqie of insufficiency which might be 
cla.ssed as ‘‘patulous” anus was observed only once. 

FACTITIAL PROCTITIS 

"Faclitial” proctitis is a lesion within the rectum 
which rc.sults usually from the application of radium 
to carcinoma of the uterine cervix. As a result of 
exposure of the anterior rectal wall to the ray.s, the 
tissues immediately adjacent to the uterine cervix 
undergo inflammatory' change.s which ultimately may 
break down and form ulcer. In many cases, healing 
will occur with only' superficial changes in the mucou.s 
membrane. Characteristic telangiectases are prc-sent 
in a pale, scarred mucosa. When the exposure has 
been such as to produce breaking down of the rectal 
■wall, there develops a characteristic ulcer of bv.al 
shape, -with a tennciou.s .silver-graj’ or y'eliowdsh mem- 
brane. The new, .small blood vessels in the scarred 
mucous membrane are usimlly sensitive; they bleed 
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■ =>:-fdHb>vih^ tlie slightest trauma. Usuallv, the entire 
j- A - diseased, region presents limited mobility due to its 
b ..’' adherence to adjacent structures; it is probable that 
. ' bthis extrarectal fixation, with through-aud-throudi in- 
i’ ; h-plvement, causes_ the discomfort. The rectal iesion, 

. ivliicn IS confined in almost 94 per cent or instances to 
' its anterior, wall adjacent to the second valve of IIous- 
. ton, is easily diagnosed by procioscopic examination, 
.-.t.; . This lesion was. discovered in eight of 100 cases 
studied, in the present series, in which the complaint 
y r V wa's high rectal pain. Althougli bleeding was con.'tant 
and is always the. most common manifestation of fac- 
- i ‘iitial proctitis.; pain usually is associated. It is a vague 
, ' ' sort. of distress; commonly, patients experience dhfi- 

■ cult}" in describing as well as locating it: however, a 
7 ;*"duil.achev’ is mentioned by most patients. This dis- 

.'comfoi't, as a rule, is independent of defecatimi and is 

■ .^characteristically located high in the rectum. A his- 
.. tory of carcinoma of the uterine cervix followed by 

■ ■. . treatment with radium usually is obtained. 

V ..The prognosif^ is dependent upon the outcome of the 
'/initial disorder. However, local treatment is helpful 
and "often matei'ially lessens the duration of the dis- 
t .. comfort.. Local instillations of witch-hazel and warm 
olive, oil, together with the daily use 'of small, warm, 
cleansing rectal irrigations, usually are sutheient to 
.. keep the rectum clean and definitely to add to the pa- 
y .riient’s comfort. Healing is very slow. Such rectal 
:. . hygienic measures should be exhibited as routine even 
. after the local lesion has disappeared. The .scarred 
-. tissues continue very sensitive and break down follow- 

■ • in'g .tlie slightest trauma. 

PEOSTATIC DISEASE 

/ In six patients, disease of the prostate gland ap- 
: ., peared to he the cause of the rectal paiu. lu the.^e 
' cases, however, there was considerable indecision con- 
cefhing the type and situation of the discomfort as it 
. ..was described by the patient. Usually there was a 
dull, heavy, aching sensation up in the rectum; peri- 
neal discomfort frequently was an accompanying com- 
• / plaint. Thorough proctoscopic examinations were 
. , made but in no . case was an}'thing discovered which 
.. . might .be held accountable for the s}"mptoms. How- 
. : ever, special urologic examination, with massage of the 

• prostate; gland, ultimately proved that prostatic dis- 

■ ease existed. It is not necessaiy to go into the vai'ious 
prostatic manifestations in these cases except to men- 

'■ tioh that there was often significant tenderness and 

■ the gland itself was enlarged, soft, and bogg}v Treat- 
ment by massage was given in four cases and relief 

, .from, the discomfoi't followed rather quickly. These 

■ results confirmed our impression that a diseased pros- 
./ ..rate gland may be responsible for high rectal disti'ess. 

,, COCCYGODYNIA AND SACROCOCCYGEAL ARTHRITIS 

In three cases in which the ultimate diagnosis fell in 
this category, the patients made the general complaint 
./of pain up inside the rectum. It bore no relationship 
; to defecation and usually was aggravated by sitting or 
lying down or bv pressure on the lower part of the, 

• "spine. Movement of the coccyx produced pain which 
. ; might be considered typical. In one case, roentgeno- 

y^ViiTns TBVGBled e'i^dOTce of sacrococc 3 ^.geal arthritic 
changes. . 

. . ■ PELVIC TUMORS 

Three cases of pelvic tumor were included in the 

series, all of which presented perplexing diagnostic 

■ > problems. Proctoscopic examination failed to reveal 

anything of significance in any of these three cases. 

/. In'two cases, dermoid tumors of the ovary ultimately 

■ - were found and, in these,, the rectal pain, which was 
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projected suggestively upward into the left side of the 
pelvis, was relieved when the tumors were extii-pated. 
The other patient^ had undergone a great variety of 
treatments which included hemorrhoidectomy and two 
operations for “fissure”. On pelvic examination in 
this case, a mass was felt in the c?d ,de sac, and a 
markedly prolapsed left kidney was found at abdomi- 
nal exploration. Nephropexy was followed by com- 
plete relief from the rectal pain. 

ADENOMYOMA OF. THE RECTOVAGINAL SEPTUM 

In two women, in the series, each was found to have 
a mass in the rectovaginal septum. A preoperative di- 
agnosis of adenomyoma was made in both cases. In 
each patient, the presenting symptoms of rectal pain ■ 
had persisted for two year's ; the distress was more pro- 
nounced at the menstrual periods. Both patients gave 
histories of menorrhagia. Thorough pi'octoscopic ex- 
amination failed to reveal anything of significance, but 
digital examination disclosed a nodular mass high up 
behind the cervix in the rectovaginal septum. Here, 
again, is an extra-rectal disorder which is productive 
of s}'mptoms which curiously relate themselves to the 
rectum alone. 

CYSTOCELE AND RECTOCELE 

In only one case was it felt that marked injuries 
during childbirth, with subsequent relaxation of the 
pelvic floor, had produced pain referred to the rectum. 
This woman’s discomfort always had begun in the 
5-ectum; it seemed to spread to the entire pelvis. She 
had marked cystocele and rectocele, hut the clinicians 
were skeptical as to the significance of these abnor- 
malities and hesitated to promise relief by the usual 
reparative operation for the correction of. the perineal 
deformity. The operation was performed, however, 
and, two years later, the patient reported that her 
trouble had entirely disappeared and that she had no 
further rectal discomfort. 

CHRONIC INFLAMMATORY DISEASE OF THE PELVIS 

One woman, who complained of a sensation of 
“weight” in the rectum, which was partially relieved 
by enemas, was found to have left-sided hydrosalpinx, 
with dense adhesions between the left oviduct and 
ovary and an adherent inflammatory process involving 
the sigmoid. Removal of the diseased organs and 
freeing the sigmoid gave complete relief from the rec- 
tal pain. 

COMMENT 

In studjdng this problem of high rectal pain pur- 
posely Ave'have omitted all cases in which there was 
some primary rectal disorder capable of accounting 
for the patient’s discomfort. We might properly have 
omitted the eight cases of factitial proctitis, but we 
include them because of their rarity and because of 
the fact that they were due originally to an extra- 
rectal disease. 

As in functional disease elsewhere in the body, we 
should approach the problems of such patient.s with 
the utmost caution and consideration. All these pa- 
tients are sick and have complaints which are quite 
real to them. When we find that the examination of 
the rectum is negative, we should pursue our investi- 
gation exhaustively in an attempt to discover some- 
thing which will help us'to give relief, hlany of these 
patients have a wholesome and justifiable fear of carci- 
noma, and even in those instances in which relief was 
not possible, a thorough explanation concerning the 
negaiive findings, accompanied by reassurance, mate- 
rially lessened their worries and, peculiarly enough, 
iheir discomfort. The tabetic group is interesting and 
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- yrortJ'.y of n complete .‘.turfy by itselX. The condition 
.'iH comparable- AeiUj tnbeiic cri.“e 5 more commonly .^een 
ej.5:cAyhc?re in tbe body; altl’.ough nnti-.'jyphilitic treat; 
ment ,«hon!d be inrfitutwi, too much cannot be expected 
m the relief of tlu? racial pain. 

In en.'iC.-; where a definite e.xtrarectal lesion e-xi-sts, 
such as pro.-talitis. adononlyoma. prolapse, sacrococcy- 
goal disease, or abnormality in the pelvLs, surgical in- 
tervention may be indicated, but even in theBo patients 
v;e should not be too optiinistie in our prognosis. 

, Although a prolapswl oviuy did not figtire in this 
group, it i.s prob.ible that such a condition .sometimes 
AvJU account for high recUU pain. It is then usually 
of a ratlicr acute nature, and i.s exuerienewi during a 
lime when the rectuni i.s filled. 

. It is likely that the rccttim and the perirectal tissues 
are subject to the .same nemni.s reactions as are other 
part.-; of the body. There seems to be a significant 
similarity between attacks of migraine and .some of the 
paroxy.sm.« of recUii pain wliich we liavc lioard de- 


^crib^’d. It is necessary to be constantly on guard in 
such c.ases, so that we may avoid ti-eatment by surgical 
measures directed against incidental and meaningles.s 
patholomc di.sorders of the anus. Such measures prac- 
ticallv ahvavs are futile: the patient recovers from the 
operation only to find that he is still suffering -with the 
symptom.s for which he originally sought relief. A 
careful evaluation of the iiistory should bo undertaken 
in .such cases in order to di.stinguish the pain of those 
pathologic changes which can be relieved by operation 
or by treatment from the indefinite forms of discom- 
fort'which we have tried to enumerate and describe 
in this paper. 

It should be remembered that almost all patients in- 
discriminately speak of “pain in the rectum" when, 
in fact, such" discomfort may be located in the lower 
part of the back, to the hips, or to the anus, rectum, 
perineum, or to the coccy.x. Such pain may liave no 
relation whatever to the functions of the lower bowel. 


ABSTRACTS 


. llt.ooM, David. 

. Strirlnr'' nf Ihr duv to Liniipttopranulomn Inf/iii- 

• nnto. Stirsfrjf, Cyn'toinint rnul ObntctrtcK. Vo/. LVUl. A'o. 

Mnii, IS-ti, pp. SST-SVJ. 

The- author firoposed to prove that, a cortnin group of rectal 
Ptricturc-' u’hich have been bathing surgeons for a long time arc 
due to a previou'.’ infection uitli the Imypliogranuloma ingui- 
nnlit virus. 

The problem of this group of rectal strictures is in.'eparablo 
' from that of '‘esihiurnene" (iescribed by Hugior in 18-18. In 1875 
Koiirnier (lexcriijed fiie same syndrome under tlie name of 
■ ''pyphilome rinorectnl”. It is characterined by chronic ulceration 
of the %’ulva ar.'^ocintod with cdephantia.'sis and sclerosis of the 
vulviu the antil region, and the rectal wall, the latter producing 
anal ti.stiil.o!: .and loct.n! strictures. 

Because of the frequent occurrence of this .syndrome in pro.s- 
tiUitc-s it v.n? thought that syphili.s, gonorrhoea and kIchu mollr 
were the raus.itive fucioiT. Tuberculo.-ii.s. frequent trauma and 
ana! infection-, were thought to be the etiological factor. Be- 
oau-e of the frequent as.“t'ci.'itinn of this syndrome with cle- 
plianthri.'- and ulceration of the genitals and tlie nmil region the 
s.iine otic, logical agent vca.s con.«iderod for Iwth. From Jhe maze 
of tipinion-’ an iniportant factor stund.s out as of first importance 
in the c-iai--ntiiin of the agcction, namely, the previou.s total ex- 
tirpalion of the inguinal lymph node.-, or their destruction due 
to inflammation and sch-rosis. Jersild denied that sj-philis was 
the cau.-e, pointing out that miscroscopically the tis-sues: did not 
show syphilitic change--', and that nnti-s>q)hilitic treatment was 
not cfnrjicn.us. lie .showed tlmt in CO per cent to 70 per cent of 
the r;i:-e‘ there wa.s an as.^ociated elephantiasis vulvae, and the 
involved fj.<-,--ae.i Ixith clinically and pathologically were of the 
eUphantia-lic nature. He eniplo.ved the term “elephantiasis 
gcruio-nno-rx'-ctnlf-”, which is frequently de.'ignnted in the 
French literature as the ‘Mor.'ild svTjdrome”. .Jersild called at- 
tention to tilt- fixed locaUzation of the pathological process in the 
rtc'utn. and e.'tid.aint.-d it" pathogenesLs by utilizing the findings 
of ticrola who emphasized two important points; (1) the nno- 
gcaiPi-inguittai Ij-mphatic sy.vtom communicates with that of the 
rectuta b;' nrultiple ana.stomosc.s, (2) in the lateral wail of the 
n-ittuni, diri'-ct!" on the tunica mu.'-’culari.s, betwe-en the latter 
and She “fascia recti propria’’, e.'clcnding from immedwtely 
at-ovc- the insertion of the levator ani muscle at the rectum up 
to the ievt! at which the pcriloncam reaches the lateral wall, 
there .'sro stUiated f-i.x to eight Ijinph glands which receive the 
lymph from the losvcr portion of the rectum. These glands are 
c-’illrd the “anurcctnl glands of Geroia". They help one to 
tiBilerftar.d why infccticm.s agents in case of obstruction of the 
.nno-genito ifiguina! sy.stem will invade the wall of the rectum. 
When syst.-nts arc ohstnicted the ti,“.‘iie.s between them will 
sniTer from chronic lympho stasis. The lymph vessels which 
leave the r»M-tnl wnli aiwvc the insertion of the peritoneum 
empty into the? rarsorcctal gland.s, and arc not affected, and 


therefore there is no rea.son for the rectal wall in that location 
to become infiltrated. 

While the majority of investigators have come to agree that 
the etiological factor in the production of tho.so 8tricUirc.s is to 
be found in the disturbance of the I.nnphatic flow, there is con- 
fusion and uncertainty about the nature of thi.s infectious 
agent. 

The uncertainty nnd confu.sion about the etiology of those con- 
ditions described as e.^thiomene, syphilonie anorectal, etc., caifie 
to an end when Frci suggested in 1927 the possibility of those 
conditions being duo to the virus of lymphogranuloma inguinale, 
Frei and ICoppel proved that a.ssumption by a positive Frei tc.st 
in a number of cnse.s of ob.stinato ulceration of the vulva asso- 
ciated with elcphnntia.stic hypertrophy of the vulva, anus nnd 
rectum. 

Meyer nnd Roscnfeld e.xcised a granulomatous growth of the 
labia minora in a ease of csthiomcno, inoculated it into a guinea 
pig, and proved tlio pathological re.semblaneo of the resulting 
mass with the lymphogranuloma inguinale tissue. Similar 
k-sion.s have been produced in the same manner in monke.vs. 

The greatest majority of the strictures arc located within the 
lowest 10 centimeters above the anus. 

Sjunptom.s; The patients usually give a history of anal 
fistulas, muco-purulcnt and bloody (li.“charge from the rectum, 
painful defecation, and finally obstinate constipation. Pain and 
eymptoms of steno.sis appear late, and are extremely re.sistant 
to treatment. The cases are u.sually diagnosed as cancer of the 
rectum, then syphili.s, nnd after .some antisyphilitic treatment 
has been carried out without re.siilts operative measures are 
performed. The aflcction i.s often fatal. Those strictures 
strongly rc.scm!)le the “benign rectal strictures”, and one may 
readily conclude that they are identical. Strauss reported in 
February, 1933, 72 cases of “venereal strictures” of the rectum 
in which the Frei te.st was po.sitive in 09 cases. 

The author points out that the abundant anastomo.se.s be- 
tween the Ij-mpnatics of the vulva and the rectum in the female 
explains the greater frequency of rectal involvement in that .sex. 
In the male the I.vmphatics draining the externa! genitalia 
empty into the inguinal nodes and anastomo.se ver.v poorly with 
the perineal and rectal lymphatics. 

The author concludes that from a review of the literature 
of “csthiomene” and “.syphilome anorectal” on the one hand, 
and of the so-called “benign strictures” of tlie rectum on the 
other hand, a remarkable resemblance in the confusion reg.nrding 
their etiologj' is apparent. Ho believes that most, if not all, 
of these condition.s arc identical, and are due to the virus of 
IjTuphogranuIoma injoiinale. He makes a plea to stimulate the 
interest of the medical profe.ssion, particularly the surgeon.s, 
in thi.s disease, and for its early recognition and treatment 
before fibrosis is advanced. The article has 13 figures. 

Nelson M. Percy. 
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. . The editorial eoniribulions published in this Journal represent only (he opinions of (heir isriUrs, Such being (he case, (his 

Journal or the American Association is in no tcay responsible for editorial expressions. 

. {This section is open to eoniribulions from any medical reader, whether a member of the Editorial Council or not.) 


. , AMERICAN BOARD 

OF gastroenterology 

In an editorial in the March issue of this Journal 
- the %yi-iter described the early steps in the formation 
of our Board. The plans for the Board and its pro- 
posed By-Laws haying been approved by the Advisory 
Board for Medical Specialties at its February, 1934, 
meeting and bj’’ the American Gastroenterological 
Association at its Ma 5 % 1934, meeting, that Associa- 
tion appointed four members to comprise a joint Board 
together with four members from the Section on 
Gastroenterology' and Proctology of the American 
Medicnl Association. This necessitated the later ap- 
pointment of a fourth representative from the Section, 
there having been only three originally appointed. The 
whole membership of the new Board then consisted 
of the following; From the American Gastroentero- 
• logical Association: George B. Eusterman, Ernest H. 
Gaither (Chairman), Sidney K. Simon and Franklin 
, W, White; from the Section: Albert F. R. Andresen 
(Chairman), Henry L. Bockus, Adolph Sachs and 
Frank Smithies. 

Copies of the proposed By-Laws and Articles of In- 
. coi-poration were submitted to the Advisory Board for 
, Sledical Specialties in IMay, 1934, and were approved 
by. that Board, the Secretary of which, Doctor Paul 
Titus, stating as his opinion that our Board would be 
: fully approved by the Advisory Board at its June meet- 
, ing, to be held on the Sunday prior to the American 
Medical Association’s Sessions. We were invited to 
send representatives to this meeting. Just preceding 
the meeting a Committee of the Advisory Board sug- 
gested a few minor changes in the By-Laws, to con- 
form with standards which had been adopted at a joint 
; meeting of a Committee of the Advisory Board and the 
Council on Medical Education and Hospitals of the 
American Medical Association the previous day. Our 
By-Laws were then declared enthely acceptable. 

The first order- of business at the national Advisory 
Board meeting consisted of the reading of a i-eport of 
the joint Committee mentioned above. In addition to 
the recommendations regarding standards, the Cora- 
. mittee presented a list of the twelve “branches of medi- 
cine recognized as suitable fields for the certification of 
specialists.” On this list gastroenterology, and also 
pi'octology, were conspicuous by their absence. Repre- 
sentatives of the proposed new Boards of gastroenter- 
ology and of proctology^ were then given an opportu- 
■ nity to present arguments in favor of their specialties 
being included in the list, and for gastroenterology 
. Doctors Smithies, Gaither and Andresen, and for proc- 
, tology, Doctors Rosser, Buie and Hirschmann, seemed 
...to impi-ess the Board with the reasonableness of their 
- claims. . However, it was announced that, in view of 
;the fact that the Council on Medical Education and 
, /Hospitals definitely had decided on the list as pre- 
. sented, the Advisory Board could do nothing but accept 
the report and adopt its recommendations. However, 
it was made plain that this stand was not necessarily 
final, but later could be modified if it was found to be 
advisable or necessary. 


Two days after the above meeting, the delegate of 
the Section on Gastroenterology and Proctology to the 
House of Delegates of the American Medical Associa- 
tion, Doctor Descum C. McKenney, presented a resolu- 
tion calling upon the Council on Medical Education 
and Hospitals to add gastroenterology and proctology 
to the “list of specialties in medicine and surgery to be 
recognized for certification,” This resolution was re- 
ferred by the Speaker of the House of Delegates to the 
Reference Committee on Medical Education. An open 
hearing by this body was held the next day, presided 
over by its Chairman, Doctor Irvin Abell, and attended 
by members of the Council on Medical Education and 
Hospitals. At this meeting, arguments again were 
presented by representatives of organized gastroenter- 
ology and proctology. These men also were questioned 
by members of the Committee and of the Council. So 
impressed were those present with the need for quali- 
fying boards in these specialties that the Committee 
approved of the Resolution as pi-esented and recom- 
mended that the matter be “referred to the Board of 
Trustees and Council on Medical Education and Hos- 
pitals for determination of the methods of examination 
and certification in these specialties.” This Resohition 
was adopted by the House of Delegqies on the follow- 
ing day, in open session. 

On June 13, 1934, the representatives appointed by 
the two national societies met at the Hotel Statler in 
Cleveland, adopted By-Laws, signed the Articles of 
Incorporation of the American Board of Gastroenter- 
ology and elected the following officers: President, 
Albert F. R. Andresen, of Brooklyn; Vice-President, 
Franklin W. White, of Boston; Secretary-General, 
Ernest H. Gaither, of Baltimore; Treasurer, FT-ank 
Smithies, of Chicago, and additional members of Board 
of Regents, Henry L. Bockus, of Philadelphia ; George 
B. Eusterman, of Rochester, Minnesota ; Adolph Sachs, 
of Omaha, and Sidney K. Simon, of New Orleans.. 

Owing to the fact that the Advisory Board on Medi- 
cal Specialties has taken the wholly unwarranted atti- 
tude that it was “cheap politics” for our Board to adopt 
the direct, above-board method of bringing the matter 
of the recognition of our specialty to the attention of 
the American Medical Association, our Board thus far 
has refrained from going through with its incorpora- 
tion._ We are awaiting the action of the Council on 
Medical Education and Hospitals at its October, 1934, 
nieeting, in order that we may fully cooperate with it 
in the organization of this very necessary Board. 

It Avould seem, after all, that the American Medical 
Association is the logical organization for controlling 
the certification of specialists and that it best can ac- 
complish this by cooperating with such qualifying 
Boards as have been formed by the I’ecognized national 
organizations in each specialty. 

Albert F. R. Andresen (Brooklyn) . 

THE NEED FOR PRINTING REFORMS 
IN MEDICAL JOURNALS 

The question of typographical format in medical 
-periodicals never has received sufficient public or pro- 
. fessional consideration to sanction a policy of emanci- 
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pRtiol!. Slich emancipation from the standardized, 
hard-and-faKt principles obtaininjj in 99 per cent of 
reputable medical periodicals, sorely is needed if for 
nothing more important than a concession to eye com- 
fort and to th.e esthetic demands of physicians long 
accustomed to and appreciative of elegant arrangement 
in all other divisions of modem printing. 

At an increased cost to the .lournal’s Management, 
but '.vithoiit additional financial burden upon its read- 
ers/the American Journrd of Digestive Diseases and 
tsuirition in a short time could adopt a typographical 
format in hra-mony ivith the best of modern printing. 
Indeed .such a policy actually is our desire. However, 
before committing itself to what to medical men may 
seem an innovation, it is our wish to have aii e.xprcs- 
sion of ojiinion from our readers. Certainly, at the 
recent “physicians’ hobbies” exhibition held in New 
York, art, in it.s broadest sense, found outstanding ex- 
ponents in our ranks. 

Ihe setting of folio lines at the bottom of pages ; the 
ti.se of 3-point rules to give life and solidity; the em- 
ployment of extra bold, diversified fonts for themes 
and titles : .sj-mmetrical page arrangement of unifonn 
column-widtlt cuts ; the omission of initial capitals but 
the use of attractive designs for focussing attention; 
roverso-plate heading.s for section beginnings; artistic, 
balanced individual page lay-outs; the use of brief 
summaries (technically styled “blurbs”) which con- 
vey at a glance the ea.sencc of the article following — 
these and other changes of format strongly are rec- 
ommended by qualified advisers (printers, psycholo- 
gists, ophlhalmologi.sts) as most desirable departures. 

Tiie conservatism of our profession may view such 
pro]josal.-i .ns out of harmony with tlio character of this 
or any medical magazine, but it should be borne in 
mind that a periodical strictly maintained on the high- 
c.st possible ethical plane, with regard both to editorial 
-matter and advertising policy, also should lead the way 
in what eventually mu.st happen to all medical jour- 
nals: typographical emancipation for the pui-pose not 
alone of producing more easily read magjizines but also 
of sati.«fying one’s de.sire for comfort and pleasure and 
convenience when reading. One need not detail the 
advantage.s to contributors when their not infrequently 
niit-of-tbo-orclinarj' or strictly attention-demanding, 
technical essay.s are arranged and printed in a fashion 
vdiich, p.sychologically, is in the advanced tradition 
and. typographically, is conducive to the minimum of 
handicap to concentration and understanding. 

In its efforts to give its reader.s the most representn- 
tivo thought in topics concerning digestive ailments 
and nutrition, the Joumal’.s management hopes to 
sponsor, in medic.'il periodicals, those modern prin- 
ciples of format which lay publications of the first 
rank soundly have developed and established for the 
benefit of their clientele. However, the “timid” or the 
professionally conservative of our clan need not become 
alarmed at this .suggested departure from standards, 
traditional if rather hoary and incommoding. Our 
attempts to advance medical periodical formal from 
that ancientne.ss which is the wonder — even ridicule — 
of mndem stylists (using this word in its best sense) 
will not be alarminjf. precipitate or freakish. Asskst- 
nnee, jicrliap.s not even .suspected of being rendered by 
the doctor-reader until he ponders how unattractive 
and tiTing are the medical journaks which routinely 
p.a;is over hi.s dc.sk, i.s .sought and awaited. 

May we he favored in this effort at “emancipation” 
from the long and we.arily-bome standardized medical 
journal fonnat. by our reader.s’ opinion.? and sugge.?- 
tions? rc-rh.ap.s some of the letters concerning this 
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proposed departure from slavish custom— much of itj 
merely thoughtlessness or inertia — can be given space 
in the Journal’s columns. 

Beaumont S. Cornell. 

THE JOURNAL’S NEW DEPARTMENT 
“THE CLINIC” 

At ho.spitaIs, frequently one may pass a most profit- 
able hour in “Doctors’ Rooms” listening to “shop” talk. 
There it is that the puzzling “case” (the unusual in 
.s}'mptomatologj% the actual therapy, the unexpected 
recoveries or deaths, the striking pathologjri freely is 
discussed. Such impromptu “clinics” not rarely teach 
that much knowledge of medicine and its protean prob- 
lems escape mention in text-books, journals and hos- 
pital records. Not rarely, a trained clinician or teacher 
of medicine can amplify abundantly his mental equip- 
ment by judiciously selecting facts as set forth by a 
practitioner, who by nature is not alone a shrewd ob- 
server and phj'sician, but who, as a consequence of 
many years of exiierience in all kinds of circumstances, 
qualifies as a teacher, even though he holds no institu- 
tional “chair.” 

Some months ago, so well-established inve.stigators 
and astute clinicians as Dr. George B. Eusterman and 
Dr. Walter Alvarez, klayo Clinic, wrote in effect: 
Would there not be a place in a magazine such as the 
American Joumal of Digestive Diseases and Nutri- 
tion for publication of a series of interesting and un- 
usual clinical cases as observed in common, everyday 
jiractice, wherein are empliasized, briefly, and in a 
practical way, how and why diagnoses were made, 
what therapy was exhibited, what was the result or, if 
the patient died, what autop.sies disclosed? Recital of 
.such cases need not lead their reportor.s into the prep- 
aration of extensive or formal papers — indeed, if such 
were demanded, many men would not respond, they 
having neither the time nor the desires to go into mat- 
ters in detailed manner — but, if men simply would jot 
down, even on their regular office stationery, the essen- 
tial fact.^i, the intended purposes would be served. Re- 
cital of these isolated cases, these strange or curious 
anomalie.s or the results of therapy exhibited by 
trained, ob.servant and sound-thinking practitioners, 
who, in evei-y sense of the word are dociorn, might 
prove of incalculable benefit to practice in general and 
to the phy.sician in particular. 

Thoroughly appreciating the possibilities in the com- 
munications above summarized and the wisdom of the 
sugge.stions, beginning with this issue, the Journal has 
set apart space for “The Clinic”. This department is 
open to all reader.s. They are urged to make it of the 
value anticipated in the letters of Dns. Eusterman and 
Alvarez. Contributors rnks' be a.ssured that the Editor 
will be most liberally inclined towards the prompt pub- 
lication of reports which tell clinical tales and carry 
diagnostic, therapeutic or pathologic messages. 

It is advised that reports be submitted typewritten 
and double .spacer!. Authors’ names will or v.'ill not be 
printed, in accordance with their requests. Illustra- 
tions (not exceeding three per report) will be inserted 
when they add something to the presentation or avoid 
long, detailed dc.scription.s. When possible, the names 
of the institutions and cities in which the cases oc- 
curred should be given. 

It i.s the Journal's^ hope that, hefoi’e long, the .space 
allotted to “’Tlie Clinic”^ will justify continuance of this 
new .section. We anticipate not alone hearty co-opera- 
tion from our reader.? but look fonvarrl. ourselves, to 
securing a liberal no.st-graduate education from the 
material contributed. F. S. 
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ANNOUNCEMENT honors of which Dr. Graham at present is the incum- 

' rr,, ^ -r , , . bent, is the Presidency of The American College of 

, The Editorial Council of the Journal welcomes to its Surgeons. 

Roster Dr. Roscoe R. Graham, Toronto, Canada. _ With keen anticipation, the Journal looks forward to 

Dr.^ Graham needs no introduction to the medical Dr. Graham’s active participation in its affairs. The 
profession, of Canada, the s.'aited States or, for that reader may expect from his pen clinical and investiga- 
matter, to physicians throughout the world. He is five reports of greater than ordinaiy caliber and in- 
Associate Professor of Surgery on the Facultj-- of Medi- tef est, 

cine, University of Toronto; among other positions and . 'E. S. 


j Transactions of the American Gastro- 
! Enterological Association can be had for the 
i years 190S to 1932. inclusive (with the ex- 
ception of 1911, 1912, 1919, 1920), for 31.00 
I per volume, plus postage. Apply to Dr. Sara 
1 1\I. Jordan, Recorder, 605 Commonwealth 

' Ave., Boston, Mass. 



SECTION IX— Book Reviews 

{TItit leclion it open lo coniribatiora from nny medicat tnxirr, tcheVttr a member of Ihc Ediloriat Cotmcil or not.) 


This Journal it not responsible for Ihe opinions, decisions or grouping express'd by reeiewers of bxks or pam- 
phlets. ^ For (he guidance of readers, an attempt it made to indicate the retatiee tcorlh of reeiciccd material^ by placing 
"stars''^'' in connection tcith the rerxetes. The greater the number of "stars,” the more agreeably and importantly 
has the book or pamphlet impressed Ihe rerieu'er. 


**** Phiisical Diagnosis, by Ricliard G. Cabot, M.D., 
Professor of Clmic<n! Medicine (Emeritus) in 
Harvard University, formerly Chief of the 
West Medical Scin’ice at the Massachusetts 
General Hospital. Boston. Eleventh edition : 
540 pp., with a Frontispiece and 317 illustra- 
tions, charts and diagrams. Published by Wil- 
liam IVood and Corapanj', Baltimore, "Mary- 
land, September, 19.34. 

Brookline (Bouton, practically though recklessly 
speaking; actually and very significantly to the haul 
nmtdc Bostonian, distinctly Brookline, the most exten- 
.sive incorporated village knoivn!) lies securely bas- 
tioned rurally by the Welds, Brandegees, Lees, Shaws, 
the Cabots. Relatively — and locally judged — to the 
North, Brookline’s air-conditioning survives, nay even 
is protected by, the Saltonstails, the Lowells, the Hol- 
Ibwells, secure in the enjoyment of their lake-bordered 
domain.s, A gentleman’s ramble bring.s the Brook- 
liner to The Country Club should he be “westing”, 
■while, if he should fool especially leggy and fore East- 
ward, he comes to the shimmering- Charles, its bridge 
friving upon lovely gardens and leading ultimately, 
through aimles.sly wandering streets, to Hai-vard Yard 
itself. Roxbury still remains a harrier of sorts which 
interpo.se.s between the spealceasies and the gangster- 
dom thi.s side of "The Common”, helps to preserve in- 
tact the ancient integrity of Brookline, and .shunts to 
the north and east the persistent, route-marching, 
.south Boston Irish and the purse-heavy, uhifiuitous 
Hebrow.s who thirst for university culture — and, in- 
cidentally, aspire to dig in permanently (and dot 
among the r-olling hills, the “promised land”, which i.** 
Ea.st Brookline and Brighton. 

,Tu.st, a.s yeans since, empliasis (jnite properly was 
placed upon the wisdom of one’s choosing the right 
ancc.stor.s. undoubtedly it follows as a corollary to 
that axiom, that an individual exhibits supenvi.sdom 
when he launches .an cntei-prise from a beyond-criti- 
clsm environment — wlifch Brookline, of course, is. For 
this bit of New England over-.shadows Plj-mouth’s 
celebrated “Rock” by the vih degree carried to in- 
finity. (The blood-directs of the Saltonstails, the Hol- 
lowells, the TjOv.’elIs, may sniff contemptuous, doubting 
and adenoklic sniffs at thi.s, but the verily and dis- 
crimination of our anpraisa! stoutly will be maintained 
by tbe Cabots, the Welds, the Brandegees, the Shaws. 
the Lees, with sniffs even more potent bcc.-iu8e re- 
enforced by hnyfever and asthma one or more in.sfonce 
of which ailmeiit.s occur in each generation of the,so 
worthies by actual stali.stical enumeration) . 

Hence, when nearly thii-ty years past, Dr. Richard 
of the C.'ibots (“Dick” in the “T'ai-d”, to those at the 
Tavern and even at the StimcTset Club!) issued his 
ptaffnttnt npti.^, he issued it from Brookline. More- 
over, this young man, keen, domc-craniumed, ungainly, 
cdnfidenL energj'-brisfling, pebble-necked ("Pond’s 
Vani.shing Cr«im” wa.s scoimed over that ever-ten.se 


Ugamentum nuchao, despite the advertising of its 
miracle-working powers alleged to have been sub- 
stantiated by a member of the clan : by marriage, it’s 
true, and also in exile!) — ran true to type as a Boston- 
ian (Bostonly speaking). Brookline permitted and, 
m.nyhap, sponsored the accouchement of “Physical 
Diagnosis, Edition One”, assured its unimpeachable 
legitimacy and, quite possibly, found comfort in the 
thought that now the village was rather more secure 
against the Salem-like draughts, w'hich came right 
.steadily — and, most annoyingly — from nor’-by-east, as 
“that Eddy person” most astonishingly intruded when 
the Lowells or the Cabots passed the time of day with 
God. 

Mo.st certainly in “Edition One” — and in Editions 
thereafter — this Richard of the Cabots, shrewdly 
escaped and antonyminized that widely-repeated classi- 
fication of fools, which sardonic, .stubby, Tippoo Tib- 
like, gates-aj.ar-collared, chin-on-cravat, humorous 
Brother Hugh, urologist C.'ibot, amusedly created and 
repeated oft: by no means was he innocent of its pub- 
licizing advantages to both the Drs. C.abot. Quite 
likely, too. Brother Hugh chuckled contentedly when- 
ever he noted how vast were the .sums extracted by 
the Satevepost and other magazines from Brothers 
Godfrey and Samuel in their efforts to induce folks 
to spend gold for carbon pi-oducts, patented roofing- 
compositions, paints and shingle-stains! 

Indeed, Dr, Hugh the austei-e, but Avho bears a li^'ely 
twinkle in his eye, knew precisely the value of his 
famous bon mol on fools; how potent it was as an “ice- 
breaker” whether in tbe clinic or when barnstorming 
medically before provincials (i. e., non-Bostonians) 
and, incidentally, its profitable potentialities when 
those familiar with his grouping- of “plain fools and 
damn fool.s” met Brother Richard, vrima donna clini- 
cian at M.G.H. or came across “Physical Diagnosis, 
Edition One”. The Continentel European who expected 
to find a war-whooping, cursing, vulgar, lustful, maud- 
lin, so-called poet l)ut who, in.stead, found Walt Whit- 
man a kindly, temperate; soft-voiced, gentle genius, 
could liavc received no gi’cater .surprise, assumed more 
fo^■orablc• attitude to. or receptivene.ss for, than did the 
“provincial” when Dr. Richard Cabot briskly entered 
hi.s ho.spitel amphitheatre. For, with a clarity of 
thought, cri.spne.ss and simplicity of language, order- 
line.ss of pre.sentation and perfection of technical dex- 
terity. he made the difficult easy, the obscure sharp- 
etched, stimulated enthusiasm, enquirj- and construc- 
ti%-e cricitism and held young and old spell-bound hour 
on hour. As Dr. Cabot sent ahvay his ever-lingering 
audiences, they buzzed with questionings, were stocked 
with facts, truths and method.s and vocally-eager for 
the next uemtee. 

Although the present generation of medical students 
and the gi-ay-crowned practitioner 'may not be av/are, 
for full twenty years following Brother Hugh’s oft- 
told, canny bov wot classifying fool.s, Dr, Richard 
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Cabot earned, and maintained, undisputed leadership 
as America’s most brilliant, interesting, accui'ate, 
lucid, technically efficient, enthusiastic — even self-sac- 
rificing— teacher of medical diagnosis. In truth, seri- 
■ ously it may be questioned if this country ever pro- 
duced a more beloved, revered clinician, a more capable 
instructor, a more potent leadei*, a more extensively 
appreciated, enthusiasm-creating teacher of post-grad- 
' uate students. While "Physical Diagnosis” (1905 — ^first 
edition) carried Di'. Cabot’s name and methods, coun- 
try-TiVide (nay, even world-wide) a not to be neglected 
factor in his outstanding publicity and, incidentally, 
his opportimity to achieve succes.s, was Brother Hugh’s 
famed classification of fools ; . students who came to 
laugh with audacious Brother Hugli remained humbly 
to learn at the feet of Instructor Richard. And thev 
kept coming, and brought hundreds of others. 

Richard Cabot’s summer school courses under Haiv 
vard’s auspices created so great a furore in American 
medicine— especially in the hinterlands — that, long be- 
fore sessions opened, enrollment books were closed, 
amid wails of the disappointed. IMemorable were those 
days at South Station and to the thrifty Boston cab- 
bies. To the hack-driver, one need but mention Dr. 
Cabot’s name, and with a grin, a snap of the whip, 
a cluck to the seeraingly-knowiiig nag. the starry-eyed 
seeker after knowledge rattled i\I-G-H-ward. 'Much 
bustling about was done by Boston’s efficient, if pain- 
fully plain, landladies, quite eager to turn an honest 
penny and ever popping with loquacious gossip con- 
cerning the glories of "The Hub”, not neglecting those 
of Dr. Richard and his clinics. Almost religious en- 
- thu.siasm pervaded the halls and the amphitheatre at 
.Mas.sach_usetts General: Cabot the Messiah with the 
now-ancient Riva-Rocci, pleximeter and Bowles’ steth- 
oscope; a mob of i)ractitioner-students, happj’-, eager, 
"hjqipGd” in the unique, electric atmosphere and 
readily responsive to him who "taught as with author- 
ity”. Dle.smer at Parks and, locally, tlie querulous Eddy 
at her Commonwealth Avenue citadel staged no more 
impressive show to no more emotionally exalted 
audiences than did Dr. Cabot in those euplioric days. 
Patient followed patient, each a “typical”, drifting 
across just at the right time on the right day, as the 
card . index (patiently and intelligently compiled 
through. the years), functioned perfectly. (Wise, too, 
were those patients; well they knew their value as 
"ca.se.s”; %'aluable did they prove in giving hints when, 
later, as “unknowns” they were parcelled out to stu- 
dents foi* diagnosis!). Meanwhile, the by-no-means 
skimpy fees clinked comfortingly into tlie till of Har- 
vard’s Summer School’s Treasury — fees, oft enough, 
accumulated, coin by coin, by the ambitious practi- 
tioner "out.Union Grove way”, but parted witli gladly, 
almo.st entreatingly. 

Aside from what Dr. Richard crammed into his 
cranium, much joy. came to each student from the gab- 
fests in and oiit of clinie.s, from Boston’s summer-time 
charm and, mo.st of all. from the course-end’.s “house 
party” with “The Professor” a.s host and the obsequi- 
ous camera-man making gi'oup-pictures of the smiling 
Master with “hi-s boys” — photogi-aphs destined long 
to occupy places of honor in shabby old offices hack 
home, to bo e.xhibited with pride, to enkindle happy 
memories and radiate needed .stimulus during the long, 
drab days of grubby practice “in the sticks”. 

Far off. is the time since Boston was thronged with 
Brother Richard’s disciples. Never again has_ America 
sben.the like. For two decades the pace continued un- 
curbed: in truth it became accelerated when the fa- 
mous "guess courses” — clinico-pathological conferences 
.—were instituted. Meanwhile Brother Hugh had 
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rambled reluctantly to the raw West from his ten-bed 
lU’ologic ser\dce at M.G.H. ; pi'obablj^ quite heart-con- 
tent with his classification of fools, pi’oud of Brother 
Richard but, withal, possibly not a little puzzled by the 
vagaries of fate and the whims of Lady Luck. 

Pei;haps, one here might call attention to the ex- 
cellent “Phj’’sical Diagnosis, Edition One” written by 
Dr, Richard, sent forth from Brookline and publicized 
—as, well indeed, was its Authox* — just at the exact, 
success-possible, moment, by Urologist Hugh. The 
. stage shrewdly was set, the plaj’’ unique and superb, 
the audience wfillingly enthusiastic. 

Now to us comes “Physical Diagnosis”, Edition 
Eleven. Perhaps in sales it vill not prove a “best 
seller” — even tho’ in many respects it should. Espe- 
cially will it be such if one is attuned to a text-book 
practically written, published under the ejm of an 
“experienced and sagacious Secretary” and packed as 
full of facts as a daily, newspaper’s stock list or as 
well lined Avith “stuff” as is the portfolio of a well- 
established, conservative Boston family Avhose fortune 
is “in trust”: impregnable,’ profitable, gamble-proof, 
rich in “ground-floor initial issues” and guai'ded Avith 
Scrooge-like Augilance. 

Some fodder acceptable to medical students and 
physicians must be aA’ailable AAffien a text-book scores 
eleven editions in rather less than thirty years : a 
reprinting at intervals of approximately tAvo and one- 
half years. Rareh* do figure-pinching publishers send 
forth books for sentimental reasons alone or in editions 
so small in numbers as to foi’bid profit unless such 
comes from author-subsidy. In this respect, immedi- 
ately, one AA’ould rule that “out” if he Avere at all 
familiar AA’ith the attitude toAvard non-interest-return- 
ing dollar spending of the true Bostonian (i. e., the 
old “MavfloAvei'” semi-hitch-hikers and their descend- 
ants) , HoAvever heart-Avarming might be the memo- 
ries of the croAvded days Avhen M.G.H. AA^as a shrine and 
he was tlie spirit thereof, reckless cei’ebration onlA’’ 
could conjure the picture of the Author of “Physical 
Diagnosis” — first or eleventh edition — contracting oA'^er 
his signature to make .good anv nublishing deficit. By 
nature liberal tho’ he be, tradition alone Avould render 
such idea untenable ! For scientists and scholars as they 
are these Brothers Hugh and Richard, cA'-er dominant 
in the Cabots has been the merchant strain, since 
merchant John, their original American progenitoi*, . 
in 1700, emigrated from the Island of Jersey Avith 
Brother George, a carpenter. The explorer-blood of 
bold John Cabot storm-hurled upon NeAAffoundland’s 
rocky coast or that of the French Chahots — “bull- 
heads” — runs not through the veins of the American 
Cabots, tho’ such omission bj'’ no means AAdiolly has 
robbed the Yankee clan of that attribute Avhich the 
French definition of the original name implies. Just 
as old "J” and “A” during the Revolutionary War 
Avith their letters of marque, boldly sAvooped doAATi and 
seized the treasures of luckless ships — and kept them, 
too — the i)riA’’ateer descendants as “lone hands” roA-ed 
out of Salem Avith most profitable results, later, an- 
other Samuel .trreAv rich from sending forth “ventures” 
to China and India and a Frederick set up the .stacks 
of mills to smoke-befog the bright, tho’ chill Ncav 
England air, so haA^’e the modern Cabots maintained 
the hereditaiy quality of being able merchandizers; 
hard Avorking, obserA'ant for the main chance, self- 
contained and CA'er capable of knoAving just Avhere Avere 
their rock-solid assets. Hence, knoAving the blood, one 
can rest content that each of the preAnous ten editions 
of Cabot’s “Physical Diagnosis” paid its Avay and he 
can haA'd confidence that the ElcA'enth Edition Avill not 
mar the record. • 
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■ A not ncgifjriblo reason wh}' ihis “Physical Diag- 
nosis” finds a ready maricot is because it comes as 
a familiar and reminiscence-stirring friend. On one’s 
slielves, one has to look c!o.«ely lest, in taking dmvn 
Edition Eleven, he get Edition Three — only the first 
two editions .were, lean: since then approximately 550 
pages have formed the book. Not alone in appearance 
is this “old friend" little changed, one thumbs 

through it.s pages words, paragraphs, pictures — many 
actnally memorized two and one-half decades ago — 
flash forth as do the Eale.s and talks of adolescent days. 
The opening sentence of Edition Eleven is jirecisely 
tliat of Edition Three; the Section, “The Nervous Sys- 
tem”, begniis c.xactiy in both editions, tho’, as .some 
concession to lu-ogress, in Edition Eleven, one finds 
thi.s is Section “XXVir', instead of “XXY": so it 
geos, through the entire “revi.sed and re.set” present 
edition. 

More th;m sixtj' per cent of the illustrations bright- 
ening up Edition Eleven similarly illuminated Edition 
Three and the majoritj’ of thc.se also licld one’s atten- 
tion in Edition One. Todaj% as in 1905, the .shy, 
.startled, poor little hydrocephalic peeks from behind 
a drape. However, as a modern touch and due, per- 
haps, fo the watchfulness of the “sagaciou.s Secretary” 
for tlie final picture of the book, now a Parkinsonian 
gentleman apparently not yet indexed in 1905, dis- 
consolately shtifile.s forward. Cuts revealing modifica- 
tion of Rii'a-Rocci's ancient sphygmomanometer (hoAv 
many doctors in this era of the “Now Deal” ever have 
.soon one or in how many medical college.s do the mu- 
.seums e.xhihit tills pioneer instrument, its narrow cufT, 
it.s provoking trick of losing its mercury?) ; polygi-aph 
tracings, graphs who.se data cover the period 1870- 
1905' reproductions of roentgenogi’ams from tho age 
wlicn X-ray .studies were crotfn, not as now, such 
everyday procedures as "walking a mile for a Camel”, 
puzzle and surprDe one: so on ad ivfmiinm. But this 
ver.v "old-fashioned” .stuff, commands a friendly in- 
forest, the enthusiasm of those in wlio.se offices long 
have hung the faded group-photographs of the cher- 
ished Cabot "hoiise-iiarty", admits easy reading of 
familiar sentences, revives paifly forgotten cla.s.'iifica- 
tions. diagnostic .signs, symptoms and allows one, 
leniently, to pa.ss by the very obvious omissions of 
newer methods of diagnostic procedure, more exact 
technique, logical groiiping.s and arrangements. 

Not that one may .«cofr at or belittle Cabot’s "Phvs- 
kal Diagno.sis”, whether it be Edition One or Edition 
Eleven.- Far from it! In the day.s of liis first ambi- 
tion, his primitive energy, his initial clinical keennes.s, 
"der Tag” when all roads led to the Massachusetts 
General. Dr, Cabot chose what material comprised his 
book with a carefulness altogether admirable, with a 
.sc-lecth'ene.'^s — ^looking back from now — almost un- 
canny and pT^ented it with an orderliness, _ consecu- 
tivenoss and a clarity which appealed mightily to the 
American student (long befuddled by the obscurities 
of Vienna’s clinic.s and the wordines.s of Sahli, ef «/) 
wantimr “the dope”, accurate and without oralon'. 
Scientist-cliniciant-merchant-Cabot created _ a lext- 
Imok after the manner in which the Bostonian e.stab- 
ILslies a- family "iru.st” portfolio: cvervthing might 
not he included hut what w,a.s_ accumulated was as 
sointd ami foolproof as human intelligence, canniness 
and ponsistence could make it. No merchant, account- 
ant. broker, banker of old ^filk Street ever scrutinized 
more carefully v.’ortbwhiki values for his "tru.st” th.an 
did young Dr. Rich.ard .-search the records of theMas.sa- 
cliusetts General Hospitnl prior to %vTiting "Physical 
Diagnosis". And, like those shrewd, knowing, Boston 
tnen of btisirie.ss..once their portfolios lind been estab- 


ii.shed, the family fortune was “set”, so Dr, Cabot’s 
original selection of data has proved .«o thoroughly 
dependable that, seemingly, as another noted, late, cmi- 
iieiit. New Englander, lie “chooses” not basically to 
alter or discard it, even tho’, from the viewpoint of a 
•salesman, novelty and more attractive format might 
prove advantageous. In this regard, he commands 
ijoth admiration and respect, although assuredly tlie 
"modern” Eleventh Edition, typographically consid- 
ered, is far from being a "Mrs. Jack Gardner’s Palace” 
among present-day text-books. 

Not altogether, however, has Dr. Cabot adhered to 
his 3905 material and groupings. Laboratory tech- 
nique and the data derived therefrom, quite properly, 
wholly have been discarded or but casually are men- 
tioned. That, as he approaclies the ranks of the Ven- 
erable OljTnpians of Boston or in American medicine. 
Dr. Cabot ha.s lost interest in what aids the laboratory 
may furnish, is belied by a recent photograph (For- 
tune, Feb. 1933, pg. 30) in which he poses appearing 
astonishingly youthful, with microscope (ancient 
model), stain bottle (corked and apparently empty) 
and note-jotting fountain pen (modern). To compen- 
sate for omitting the laboratory chapters — they were 
valuable, too, because tliey detailed Dr. Cabot’s first 
love: his blood studies, work which he pioneered and 
through which he became an authority long before ho 
discovered his ability as a throng-magnetizing clinical 
teacher — he has given us one of the clearest, most 
concise discu.ssions of practical clectro-cardiography 
yet printed in any language. Here again, what Cabot 
know,s and depends upon he sets forth ; what Is in the 
"hviiight zone”, debatable, misleading, artefactious, 
he omits. 

Before leaving the consideration of this book, a 
treatise wliich we liave watched with interest — and 
profit — from its birth to what, among books, is hoary 
old age, one should not fail to note the extraordinary 
.skill exhibited by the publishers. One marvels at the 
technique which has brought forth with a clarity even 
greater than that in 1905, photogi*aphs, roentgen re- 
productions, gi-aplis. So ancient were tho garments 
in which .some of the 1905-ers were clad, that it was 
evident that even at that early date, many photo- 
glyphs were as pause' as those of “Uncle Dudley and 
Aunt Emma” in the old, plush-bound family album. 
William Wood and Company did a commendable job 
in 3905 with such photographs and, especially, with 
X-ray prints from plates; one can bestow no greater, 
praise than to .state that, in 3934, down in Baltimore, 
the Waverly Press actually has improved upon the 
3905 originals! It's a remarkable achievement. 

To tho subject matter, there is a comprehensive in- 
dex and a complete list which pages each illustration. 
'Tlie type ea.siiv is I’ead ; the book fits the reader’s hand 
comfortably; it is suh.stantially bound. 

This old friend of bookdom, nearly as mature in 
years as "Osier”, quite as epoch-making in its field and 
equally useful and beloved, goes forth with our cordial 
good wishes: a good friend, well on in life, faring on 
new adventures. Finn we are in onr faith of its clini- 
cal value, its sincerity, its dependability. From thou- 
sand.s of doctor.s wlm, for two and one-half decades, 
trekked to Boston from the very' limits of our land for 
the privilege of ".sitting under” Dr. Cabot and who 
came away enlightened, with sounder ideas, v/ith 
broader vision and far and away as more competent 
diagnosticia,<!, Edition Eleven will find the mental latch- 
string out and the talde set for the feast: for together 
“have we not eaten his salt and broken bread?” 

Frank Smithies. 
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WILLIAM BODENHAMER— EARLY AMERICAN PROCTOLOGIST 

SIMON B. KLEINER, M.D.* 

-VEW HAVEN. CONNECTICUT 


O NE of Uie peculiarly fascinating names encoun- 
tered in reading the literature of proctologj’- is 
that of William Bodenhamer. In a large number of 
the publications on rectal surgery, references to this 
author are constantly encountered. Their constant 
recun-ence arouses a curiosiW regarding Bodenhamer, 
wliich is well rewai'ded for the time spent in review- 
: ing his works. 

Born in East Berlin, Pennsylvania, in 1808, William 
, Bodenhamer's lifetime carries us from the period of 
medical dai'kness preceding Lister, Pasteur and Koch 
down to the beginning of modem surgerj’ at the time 
of his death in 190-5. His medical education was oL 
tained at the. Worthington Medical College of Ohio 
■; University, where he received his degree in 1839 (1). 
...However, even before he graduated, Bodenhamer was 
' practicing proctologj*. for in his first book (2), a let- 
ter is published from a patient, Noah Spears of Paris, 

. .Kentuckj’-, testifjdng to the cure of a fistula by Dr. 
Bodenhamer in the spring of 1837,* while a communi- 
cation from Lewis T. Payne of Woodford Count 3 ’-, Ken- 
tuckj% describes a similar cure in Januai'y, 1839. 

It is from these published testimonial letters that 
it is possible to trace the early migrations of Boden- 
hamer, for refei’ences to them show that as late as 
.Januai'y, 1842, he was located in Paris, Kentucloh 
wliile from 1843 to the fall of 1847 he was active in 
L-duisville. Further statements refer to treatments 
. given in New Orleans beginning in 1847. References 
to his . New Orleans work continue through the winter 
• of 1854, at which time an announcement is made in 
the Louisville “Democrat” that he has adopted New 
; .York as his summer quarters, instead of Louisville as 
. heretofore”. 

■Bodenhamer's first work, “Practical Observation on 
Sbnie of the Diseases of the Rectum, Anus and Con- 
tiguous Textures” (2), published in 1847 at Louisville, 

■ „ .was “especially addressed to the non-medical reader”. 
The author states in its preface that he is “disposed 
, • to make an apologj' for the mani' imperfections of this 
little work” as it was “written at intervals, ‘matcliecV 
from professional engagements”. 

At that time Bodenbamev also announced his inten- 
; tion, “at no distant day, to present also to the profes- 
: sion a.complete practical work on ‘Diseases of the Anus 
I and .Rectum’, which will contain all that relates to the 
r . 'subject, from the earliest ages, down to the present 
." period, together with the results of his own experience. 
• . .. Tlie work to be illustrated by. numerous colored plates, 
and exemplified by a very large number of cases”. 

... ■' ‘.isKist.int Cliniivil oi Sur^orr (Proctology), i'rtle Dnlversitj' 

I .School of Alivlii-lii-. 

’ .. ''SuhinltUH! Atigurt 14 . 


In spite of this promise of a work for the profes- 
sion, Bodenhamer must have been subjected to severe 
criticism, for in the introduction .to the second edition 
(3), he wx'ites: “Although the author does not in the 
present work give his peculiar method of treating 
those diseases, for reasons already stated, he never- 
theless refers with pleasure to his triumphant success 
in their treatment, as furnishing the most satisfactory 
and incontestable ewdence of its superior excellence. 
He, however, has no secrets on this subject; but will 
most cheerfully at anj' time, until his large ■work ap- 
pears. communicate his method most freely to any 
regular physician or surgeon who should feel so much 
interest in it, as to be induced to call on him.” 

Well may he apologize, for while his book is intended 
for the layman, it is far too technical for such read- 
ers, including as it does the anatomj' and physiologj’’ 
of the rectum and anus, the etiolo^’^ of various rectal 
lesions, their symptoms and complications. Historical . 
data also are included — in fact every angle of the im- 
poiTant ano-rectal diseases is considered. But w’hen 
treatment of these conditions is discussed, all methods 
are frowned upon with the exception of the author’s, 
and description of the latter is omitted entirely in both 
editions of this, his first book. 

In addition to the omission of his sj’^tem of treat- 
ment, the element of fear is inHoduced in his descrip- 
tion to the laity of many proctological procedures (not 
his ovn) which were, and still are considered the 
pi'oper methods of therapy. For example, in describ- 
ing operative methods of treating fistula, he qnotp 
Colles’ lecture in which this surgeon I'elates that in 
operating on fistulae, he has more than once seen the 
knife break, and half the blade left in the wound! 
And Bodenhamer states that in the treatment of hem- 
orrhoids, excision and cauterization the “cruel, ex- 
tremely dangerous, and therefore, unscientific meas- 
ures, * * and had I more time and space I could 
here introduce numerous instances, even in our own 
countiy, and in our veiy mid.st, of the dangerous, as 
well as fatal effects of these measures”. 

There are, however, many interesting and instruc- 
tive chapters in this book. The section devoted to con- 
stipation emphasizes the fact that 'sve have not prog- 
ressed materially in its treatment in the last eighty- 
five years. He advocates regularity of habits: and 
exercise; and in referring to proper diet, acUises the 
use of brown bread, bran, ripe fruits such as oranges, 
figs, prunes, etc., and the drinking of two glasses of 
water on arising. The use of whole mustard seed is 
suggested: while the use and abuse of enemata (e'va- 
dently an innovation in this country at that "time) are 
discussed at length. 
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Ii! ndcJition to tho iritirost in this work from a medi- 
cal anjjle, rriany of Dr, Bodenhamer's remarks about 
patients are amusinp and interesting from an histori- 
cal standpoint. For example: 

"Case 28. William P. Girsy, aKed 28, blacksmith, 
Bardslown. Ky. ; cured in tlie fall of 18d8. Mr. Gray 
was shot dcjid by R. L. WicklifTe. E-sq.. on the 9tli of 
Augu.st, 1849,” 

■“Case 3k, William iMontmullen, aped 4, .son of John 
Montmullen. Esq., of Lexinpton, Kv. This noble little 
boy v.-as cured in the spring of 2844,” 

"Colored Person.s Cured of Fistula in Ano.” 

"Case .1. George, aged 45, farmer: cured in the 
.summer of 1842. George was owned by Samuel Wal- 
lace, E.st!., near Midwa.v, Ky.” 

, “Ca.se 2, Sam, aped 21. .spinner; ciirtkl in the sum- 
mer of 1842. Belonged to Horace Coleman of Fayette 
Cy., Ky., and worked in the hemp factory of Henry 
Clay, Jr., of Lexington, Ky.” 

"Case 8. Sol. Patterson (free), aged 44, shoe- 
maker: Loui.=:ville, Ky., cured in the summer of 1850”, 
etc. 

In .sisile of hi.s promise to publi.sh a complete practi- 
cal work for his colleagues, there seems to be no e%d- 
denco that Bodenhamor ever j.ssued .sucJi a work, al- 
though quite a few books appeared subsequently. 
Among them were two monographs, one publi.shed in 
1850 and quainth- called “A few brief and dc.sultory rc- 
mark.s on anal fistula; being a defence of the author 
aginat the .slanders and misrepre.'-'entations of Drs. B. 
1. Hill, Wooster Beach, and other.s relative to the treat- 
ment of tliis disease”. (4) Another pampldet was pub- 
ILshed in 1878 on rectal medication (5), while in 1884 
a larger book, "A TheoroticJil and Practiced Treatise 
on the Hemorrhoidal Disease, Giving Its History, Na- 
ture, Cau.sc.s, Patho!og.v, Diagnosis and Treatment” 
(6) was Issued. 

At the time when Bodenhamer begmn to make his 
sunimcr lieadqiiartcr.s in New York (1854), a .second 
edition of his "Practical Ob.sevvations” (3) Ava.s pub- 
li.shed, and soon after, in 1859, lie located permanently 
in the metro]iolLs, In the following year, his most im- 
portant book (7) was published. This work, "Mal- 
formations of the Rectum and Anus”, was a classic, 
"gathering for tlie fir.st time all .scattered memoranda 
of every nation with especial reference to efforts to 
give relief by operation” U). In many of the be.st 
work.« on proctologj', BodenhamGr’.s book (7) is cited 
as authority for certain ano-rectal malformations, and 
hi.s cla.ssjficatioii, a modification of Papendorf’s, has 
been u.^ed by many rectal surgeons. This book was a 
true stinudu.s to the study of rectal disea.ses from a 
scientific standpoint. 

7'he classification mentioned above is most interest- 
ing in fha( while it divide.s malformations of the region 
into nine different groups, all the malformations classi- 
fied are those either of absence, narrowing or abnor- 
marsties of position of the anal orifice; or of abnor- 
mality of tlie vagina or urethra, because of their open- 
ing into the rectum, etc. The peculiarly significant 
fact to the phy.sician of today i.s that no mention at all 
is made of megacolon. It 'wa.s not until 1888 that 
Hir.^chsprting de.scribed thi.s condition. 

In thi.s book Bodenhamer gives the histmdes of 287 
different case.s. In many in.stances the operative meth- 
od.*: are described, and there are 26 excellent litho- 
graphed plates liescriptive of the malformations, oper- 
ations and dip,s«tions. as well as of the instruments 
used at the time. The bibliography of this work is 


most comprehensive and lists .several hundred refer- 
ences to malformation.^ of the types classified. It is 
indeed a book which can still be useful as a reference. 

Bodenbamcr’s monogx'aph "On Anal Fissure” (S) 
published in 1868, describes, in addition to the eti- 
ologjx pathology and diagnosis of this condition, the 
different kinds of treatment then in use, including his 
own method. Some of hi.s observations are most inter- 
e.sting and instructive, and this work too is .still of 
groat value. Ceidainly some of bis advice is accept- 
able today. For e.xample, he deprecates forcible 
stretching of the e.xternal sphincter as a method of 
therapy in fissures ; and, while ho himself favors most 
conservative treatment, -such as the use of cleansing, 
caustics, slight dilatation, or even incision to the muscle 
fibers, nevertheless, he does not look with absolute 
disfavor upon our present approved method of treat- 
ing chronic fissures, namely excision of the ulcer and 
inci.sion of a few fibers of the sphincter. Still being of 
the opinion that fissure or ulcer of the anal margin is 
a lesion of the mucous membrane, Bodenhamer feels 
that if surgery is used, simple excision of the lesion 
down to the muscle fibers should be sulficient. 

This type of operation the author attributes to Vel- 
lieau. The name of this surgeon, better known to us 
through his method of immobilizing the clavicle, i.s 
encountered several lime.s in Bodenbamei’’s writing-s, 
as are the names of Brodie, Morgagni, Basedow, Du- 
puytren, Nelaton, Colles, and other clinicians who are 
u.sually associated with entirely different fields of sur- 
gerj' Ilian the anus and rectum. The numbers of .such 
names as are met in reading Bodenhamer’s writings 
are tacit evidence of the huge amount of literature 
with which he mii.st have been familiar. It would in- 
deed be most fascinating to delve into their works and 
find tlieir ideas on rectal surgery. 

The section devoted to "physical exploration, diag- 
nosis, and prognosis” in anal fissures is most interest- 
ing. The fir.st paragraphs, dealing with ocular and 
digital exploration, might well be given to every hos- 
pital interne as advice on preparation of patients for 
all rectal examinations. His instructions upon posi- 
tion, method of procedure, etc., are most precise, and 
in many respects up to date even today. With our 
modern examining tallies in office and clinic, the medi- 
cal .student of today is often at a lo.ss when left to his 
own resources in making a rectal examination in the 
sick j’oom. 

After calling attention to the frequent presence of 
a "polypiform body, varying in length from two to 
eight line.s, and of different forms” in cases of chronic 
fissure, Bodenhamer continues with a descidption of 
the methods of digital and instrumental examination. 
This is quite similar to his description of examination 
de.scribed in his later work on "The Physical lExami- 
n.ation of the Rectum ; with an Appendix on the Liga- 
tion of Haemorrhoidal Tumors” (9). Both books de- 
.scribe the use of the bivalve speculum, and the tri- 
valve trellis speculum, the latter being an invention 
of Bodenhamer. This instrument is rather ingenious, 
being small when inti'oduced, while expansion of the' 
blades is controlled by rotating the handle. 

He also describes the blunt gorget, a single-taladed 
.speculum, inserted with the finger in its concavity as 
an obturator. Interest in this instrument is also stim- 
ulated by his dc.scription of Colle.s’ introduction of a 
conical piece of polished boxwood as an obturator 
which is used with the gorget. 

The later hook (9) de.scribes “recto-colonic” exami- 
nation, ilhi.slrating an early sigmoido.scOpe, or a.s he 
calls it, a “recto-colonic endoscope”, fourteen inches , 
long, with a flexible end. This instrument is similar to 
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.'the sigmoidoscope of Kehn (10), but it u/a.s intr ;ed 
into the , rectum over a, flexible whalebone coni . or. 
A' reflecting mirror, similar to a iarjuigoscop.; 'as 
■used to see beyond the curves, and iliuminatior: -as 
obtained by means of a lamp with a reflector and as, 
“used for gas, oil, or anj' other illuminating matev I". 

Almost interesting part of this book is the stater mt 
;niade in connection with his description of exan . na- 
tion by. the use of trans-illumination — “Splancn, os- 
copy or, Translucency”. In describing this mr'hod, 
Bbdenhamer tells of nlillot's introduction int-. the 
stomach or rectum of “glass tubes, of small caliber, 
containing two platinum wires connected vnth elec- 
trodes of the galvanic apparatus of Middeldorpfl”. He 
says , further, , “in this manner an intense iliumi- 
nation may be transmitted into the visceral caviiies, 
rendering them translucent. At any rate, this UL-ri- 
ficial illumination, even if it does not result in i*ender- 
ing the walls transparent or rather translucent, might 
■he available in exploring or in operating upon the rec- 
tal, vaginal, buccal or nasal passages”. This truly 
.was a thought fifty yeai's ahead of his time ! 

There is also an account in this hook about Richard- 
sbifls experiments describing observation of the bones 
of a child’s mdst and movements and outlines of the 
heart by means of a specially constructed lamp. When 
it is . remembered that these works were described in 
1870, the foresight and vision of Bodenhamer seem all 
the more remarkable. 

His many papers published in the journals from 
1879 to 1905 range fi-om the discussion of hemorrhoids 
in animals (11) to “Some interesting and curious inci- 
dents in the history of anal fistula; including cele- 
brated persons who were subject to it” (12) . In this 
paper there is related for a second time the history of 
the case of Louis XIV ; of the attempted cures of fis- 
tulae at various spas; and of other experiments over 
a period of a year by pei'sons with this lesion who 
were dispatched by the monarch to different places to 
see if they could obtain a cure without surgery. After 
all of these experiments had failed, the king finally 
consented to. the operation, which resulted in a cure. 
The total of the fees paid to the surgeon and his assist- 
ants was carefully added up by Dr. Bodenhamer and 
compared vnth the fees paid to surgeons in the nine- 
teenth century. As a matter of current interest they 
are again repeated: 

; Monsiem- Felix (the surgeon) 60,000 crowns ,$30,000 

. Dr. Daquin, 100,000 livres 20,000 

• Dr. Fagon, 24,000 livres 5,000 


Monsieur Bessiere, 40,000 Im-es 7,500 

Four apothecaries, each 12;000 livres ($2,500) total 10.000 
Mens. Raye (apprentice to M. Felix) 400 pistoles. 1,000 

There is no doubt that this was indeed a royal fee, 
being a total of 873,500! 

Dr. Bodenhamer’s last paper, “Atony of the Rectum 
and Sphincters: Its Aetiology, Pathologj’-, Diagnosis, 
and Treatment” (13), appeared in 1905, shorty* after 
his death. From his writings, Bodenhamer appears to 
have had an enormous fund of knowledge of procto- 
logical literature, and his practical experience must 
have been equally as large. And while all may not 
agree vfith him, especially in his leanings toward too 
conservative methods, in rectal surgery, there is no 
doubt that his work was a valuable .stimulus to our 
early proctologists. . 

In the introduction to the vei'y books (2, 3) in which 
he has been accused of deviating from the ethical path, 
be gives an excellent recipe for the cure of this evil in 
proctolog}' — “Did surgeons devote half the time and 
attention to this class of diseases, which they bestow 
upon some others of less importance, and did patients 
consult none but those whom they know to he quali- 
fied, qiiacker]!, in these instances, would at once cease, 
and Messrs. Hmnhng, that lai-ge and flourishing Firm, 
would soon be compelled to close doors.” 
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IMPALEMENT OF RECTUM; OPERATION AND RECOVERY^ 

JIAUTIN S. KLErKKEU, M.D.t 

ALLK.VTOWN. rKNSSiXVASIA 


T he ano-rcctal rejn'on fre- 
' quentlj' is subjected to vai-i- 
ous iiijuries but, numerically, rel- 
atively they are infrequent when 
compared with the other aflec- 
tlons of the anus and rectum for 
which relief is souglil. Usually, 
these injuries result from direct 
truiimntism, foreign bodies (swal- 
lowed or introduced), "overen- 
thusiastic” operators, gunshot 
wounds, impalement, overdisten- 
sion of the bowel by compressed 
air. etc, 

'‘Impalement” was a form of 
luinishment practiced by the Ori- 
entals and the Romans, but today 
we, see it as probably the most 
common etiologic factor in injur- 
ies of anal zone. The impaling 
object usually is the sharp, 
smooth, or protruding part of a 
fence paling, a pitchforh or an 
iron standard, which has been 
forced into the anus, rectum, or 
near-parts when the patient lias 
slipped or fallen. The course of 
the impaling agent is influenced 
in direction and extent by the 
bony pelvic girdle. The height 
of a fall and the weight of the 
individual have an important 
bearing on the severity of injury 
inflicted. Commonly there i.s pro- 
duced only an extraperitoneal, 
rectal wound but when intra- 
peritoneal injury complicate.^ the 
trauma the prognosis becomo-s 
serious becixuse infection (partic- 
ularly the colon bacillus and oc- 
ca.sionaliy the tetanus bacillus) 
in addition to foreign bodies 
arc introduced into the perito- 
neal aivity. The adjacent vi.s- 
cera, particularly the bladder, 
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may suffer destructive lesions as 
the* impaling instrument ad- 
vances. 

Should the rectal wall be intact 
and the injurj"^ is below the level 
of peritoneal reflection, adequate 
drainage and the u.sual surgical, 
nursing and dietetic care promise 
recovery. Prompt and careful 
proctologic e.vamination must be 
made to rule out a perforated 
viscus. If such has occurred, im- 
mediate laparotomy with suture 
of the tear in the rectal wall, 
when possible, and adequate pel- 
vic and rectal drainage, give the 
mo.st favorable prognosis. Shock 
may be severe and require treat- 
ment initial to operation. Hem- 
orrhage is genei'ally internal 
when rtsceral perforation occurs; 
very little evidence to account for 
such may be seen on proctoscopic 
examination. With delayed diag- 
nosis and operation, peritonea! 
.sejisis with resulting high mor- 
tality are bound to supei-vene. It 
is intere.sting to note that many 
of these patients, after sustaining 
severe injury, experience rela- 
tively little pain and even may 
walk considerable di.stances. 
These factors may mislead many 
a.s to the existence of a .serious 
lesion. The following case is an 
interesting example of intraperi- 
toneal i-ectal injury {"impale- 
ment”). 

Cnor ncpnrt: D. J. (No. 72.i;.i8), 
acc 20, .<iinRlo, lineman for a telephone 
companv, while descendinjr a pole made 
a misstep when about six feet from the 
jrround and fell upon a “tripod flaft 
standard" ^%'hich had been careic.ssly 
left too close to the pole. (The .stand- 
ard wa.s a tripod with an extension rod 
bavinR- an eye at the tip to which was 
hooked a chain bearing a warninttiiac). 
The rod was thrust up into the patient’s 
rectum hut was palled out by the pa- 
tient hiin,«elf; be said it ponetr.ited 
fully six inches. He was taken to the 


Allentown General Hospital (Pa.) wa 
automobile, a distance of a mile, but 
he walked into the dispcn.snry. 

The patient complained of “low nh- 
dominal pains, pain in the rectum, 
weakness and a desire, but inability to 
void”. He wa.s admitted to the hospital 
where I saw him one hour after the 
accident, lie was moderately shocked; 
temperature 97.2 degrees F.; pulse 80 
and re.spiration 20. 

A bdomvinl examination revealed 
some (moderate) muscular ripddity 
with average tcnderno!!.s in the supra- 
pubic region. Proctolopic examination 
disclosed no external evidences of in- 
jury but internally and on the anterior 
wall of the rectum, about four inches 
from the anal orifice, was a small area 
about one-third inch in diameter which 
bled slightly. Above this point, for 
a distance of two inches, wore several 
areas of abraded mucosa, but probing 
in all places did not reveal a passage- 
way through the rectal wall. As im- 
modiato treatment, these areas were 
touched with 10 per cent silver nitrate 
solution and then one ounce of 30 per 
cent neo-silvol solution was gently in- 
jected into the rectum. Within a few 
minutes the patient complained of se- 
vere cramp-Iikc pains in the suprapubic 
region and the left iliac fos.sa. These 
•symptoms appeared to warrant a diag- 
nosis of a perforated viscus. Catheter- 
ization o/ the bladder returned 12 
ounce.s of clear urine — (the specimen 
was examined at once and found uor- 
nial). 

While the patient was being treated 
for sboeV: (which included hypod'-nno- 
clysi.s of phy.siological saline solution 
and caffein sodium benzoate intramus- 
cularly) blood counts were made. The 
first of two Wood counts sViowed hbg., 
9.7 per cent; r.b.c., 5,200,000, and coagu- 
lation time 3 minutca, with w.h.c.. 19,- 
900; Polix.-gd; Lymph.-ll, and Slono.- 
5. One hour Inter the second count 
was w.b.c.. Z.'ltGOO; Polys.-SO; Lympb.- 
8; Mono.-3. 

Opcralion: The patient responded 
well to treatment for shock and within 
three hour.s after admission to the ho.s- 
pital, laparotomy v.ms done under 
Nitrous - Oxide - Oxygen anaesthesia. 
Upon entering the peritoneal cavity, 
.some free milky fluid exuded (cultures 
taken and later reported positive for 
. /?. Coll). This fluid may have been 
leakage from the rectum becau.so exam- 
ination di.sclosed an irregular tear in 
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the nppor rectum; this tear vras about’ 
one inch in, leng-th, running across the 
right anterb-lateral portion; it bled 
freely. Inasmuch as the injury was 
located where the peritoneum is re- 
flected from the rectum onto the blad- 
der, hemostasis and attempt at closure 
of the ruptured gut (catgut and linen) 
were done under considerable difficulty 
and after obser\ing the. usual surgical 
technique and walling off the surround- 
ing tissues. .No visible evidence of trau- 
matism to any other viscus was found, 
nor fvere any foreign bodies present in 
the abdominal cavity. After placing 
one rubber tube (14") in the cul-de-sac 
and one cigarette (Penrose) drain over 
the region of the tear, the wound was 
closed in routine . manner. One stiff 
rubber catheter had been inserted into 
the rectum for a distance of four to five 
inches above the operative site prior 
to the closure of the abdominal wound. 
Unfortunately the interne on duty re- 
moved this cathetei' the next day be- 
cause “it was annojdng to the patient”; 
such carelessness greatly complicated 
our treatment.. 

For four days hypodermoclysis and 
morphine (in sufficient amount) were 
continued. The incision broke down 
nine days after operation and a fecal 
. fistula formed but adhesive strapping 
helped remedy this , condition. Five 
weeks after the accident, the fistulous 
tract had healed, the patient was hav- 
ing normal bowel niovements and was 
out of bed. Ho was discharged from 
the hospital seven and one-half weeks 
following operation. 

A year later, a small incisional hernia 
was repaired with good result. One and 
one-half years after the patient’s acci- 
' dent, a pilonidal sinus of average de- 
gree was first noted. This I excised 
and packed lightly. Healing was com- 
plete in two months. The latter condi- 
tion while never complained of, prior 
to the patient’s accident, had no con- 
nection with the impalement We men- 
don it because it might provide an in- 
teresting medico-legal point to the aver- 
age jury should this patient appear in 
a court for the purpose of securing 
“damages”. 


Case Heport— Mr. J. A. G., age 63, 
entered ..the Brooklyn Hospital, August 
23, 1933, complaining ot : Fatigability^ 
(4^/^ weeks), yellow tinge to skin and 
eyes (3 weeks), increasing abdominal 
girth (2 weeks). 

Present Illness t Began on July 13, 
at which time he- noticed for the first 
time that he was exhausted after a 
day’s work. This circumstance con- 
tinued for one week and then patient 
sought medical aid. A negative re- 
port was given. Four days later the 
skin became tinged yellow^ there was a 
diminished zest for food and greasy^ 
foods disagreed. Other symptoms were 
belching, constipation and heartburn. 
He lost 10 pounds in one week begin- 
ning July 22 to 29, noting that arms 
seemed thin while his girth increased. 


Never were there pain, headache, tin- 
nitis, dizziness, trembling, pyrosis, 
nausea, chills, fever, vomiting, hem- 
atemesis, bad taste in mouth, sweating, 
tenesmus, diarrhoea, dy.schenzia, e.x«‘s.= 
flatus, tarrj^ or bloody stools. 

In this patient’s experience the 
ailment was the first attack of 
this character. For 25 years pa- 
tient has had four botvel move- 
ments daily, semi-formed, brown. 
For a period of a few weeks be- 
fore this present illness patient 
was taking cincophen tablets for 
pains in his legs; in all about 20 
to 30 tablets were taken. This 
medication was forgotten when 




TOXIC CIRRHOSIS DUE 
TO CINCOPHEH; 
RECOVERY* 

Bsi 

- HENRY P. KRAMER, M.D. 

. nufiOKUv.v. yi'Av york 

G ases of llver necrosis fol- 
lowing the use of cincophen 
and allied chemicals have been 
reported. In a recent paper (Ar- 
chives of Internal Medicine), 
Weir & .Comfort gathered 98 
cases of this complication from 
the literature up to November, 
1933, and added 19 cases of their 
own, a total of 117. 

The following case is reported 
because a complete work-up was 
possible., including histological 
examination and because , of the 
rapid improvement following 
omentopexy. 
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:■ the .patient was .first questioned 
and the fact was not brought put 
until, after operation. ; " 

: . 'past Hhtory: Patient states 
that he has had an exceptionally 
fine constitution, a vigorous ath- 
letic life and has been active in 
work. 

Medical: Influenza followed by 
pneumonia in 1918. No pleurisjL , 
Pneumonia in 1915. No 'tj'phoid 
fever or rheumatism. Malaria 
for five years between six and 
ten. Tape-worm at 20 cured by 
malefera. 


and is .somewhat' loose oh arms, . 
neck and, thighs. ' JEf cotl:, moder- ; 
ate alopecia; .wnrises,, not tender.- 

Eyes: sclerae, deep yellow; pupils . 
react to L arid .A ; no hystagriius 
corneal . reflex present. Nose: 
left spt. deviation ..'with hyper- 
trophied .turbinate. .Ears: nega- 
tive-pirihae arid, mastoid zones. 
MoidK:'\ph& upper' cariine pres- 
ent ; retracted; .unhealthy gums ; 
pus. at ■ gum margiri ; . two low'ef 
left canine and first premolar; 
these teeth too ai‘e exposed due 
to retraction of unhealthy gums; 


Urine::: Bile 'ippsitive;.: trace of ; y ' '' 
albutneri. ^ - 

"Stool:. Positive bile arid occult; 

,, blood.' ‘.w; , '.''V' ' :■ i 

Blood;,. Icterus index— -100-42; 
Vandenberg— biphasic;', Wasse'r- - ; ,' ; 
riiann— negative.; .. V-' :': : , > 

Blood Sugar:’ -240.8 . mg.- -pen 'rV: 
100 c.m.; -R., B.. C.; .4,680,000; ; 
diastase activity: of . blood, 29; W. . . 
B. C., .7,600; (bleeding time, brie '; , . 
minute; co'agiilation tiriie, , five - . : v,; 
minutes; Hgh;, 92r88 per cent. 

Blood Pressure, 110/50. 


Surgical: Incision and drain- 
age of knee and thigh for “blood 
poisoning” at Brooklyn Hospital 
16 years ago. Five years ago had. 
a perineal operation on prostate 
following trauma -vvhich resulted 
in retention of urine. Frequent 
dislocations of shoulder, elbow 
and left knee. Fracture of skull 
22 years ago. 

Childhood: Measles, mumps, 
chickenpox, diphtheria, no scarlet 
. fever. Abscess of ears in child- 
hoods Said to have had tubercu- 
losis at 16 years of age, cured by 
living in the country. No cough, 
hemoptyses, sweats or sputum 
for 20 years except -when he had 
upper respiratory infections. 

Gastro-Intcstinal: No symp- 
toms except for present illness. 

. He admits chronic overfeeding. 

Genito-'Unnary: At 22 pyelir 
tis for five months, experienced 
. pain in both kidnej^ regions. No 
children. Denies lues and gon- 
orrhoea. 

_ Neurological: No syncope ver- 
tigo, unconscious, . convulsions, 
paralysis. Not nervous, .. Wife 
living and well. 

Family History: Mother died 
of pernicious anaemia, tuberculo- 
sis, and cancer. One brother died 
of tuberculosis, another of croup. 
Father of quinsy. 

The patient was born in Staten 
Island but lived on the Atlantic 
seaboard all his life. Trips to 
Europe twice a year. Visited the 
tropics only once (Africa; Al- 
giers in 1919 for one week) . Silk 
- importei', married 15 years. To- 
, bacco, 12 cigarettes daily. Alco- 
hol, up to . three years, drarik any- 
. thing and :ever^hirig. ; . ■ ( ' ; 


Tonprie; moderate grayish coat; 
.pharynx and tonsils clear; pala- 
tal reflex present bilateral. Neck: 
negative for nodes ; thyroid, neg- 
ative. Chest: deep, no, deformi- 
ties ; good lung resonance 
throughout; a rather persistent 
shower of mediurii moist and 
musical rales heard over both 
bases in po.sterior. axillary lines ; 
probably adventitious; voice and 
. breath sounds and tactile fremi- 
tus , normal ; the diaphragmatic 
dome on the right anterior comes 
to fourth rib, therefore, , a little 
high; diaphragm excursions are. 
normal by percussion. Heart: 
rate slow rhythm, regular, quality 
good, no thrills, shocks, or mur- 
murs; apex in fourth space, well 
%vithin the line. /Blood' Vessels: 
moderate sclerosis and increased 
tension as radials. Eymphatic 
system - cervical supraclartcular, 
axillary popliteal or epitrochlear 
glands palpated. _ - - . 

Abdomen: No spasm; a bulge 
appears in midline from , xiphoid 
to umbilicus on straining; the 
recti muscles are spread widely 
here but no fi'ank hernia present; 
no hjiieraesethesia ; moderate 
tenderness to deep palpation in 
both upper quadrants. Abdomen 
is obese and presents a bulge cor- 
responding to- .epigastrium and 
medium portions of both upper 
quadrants. This ^ves flat note , 
bn percussion and is but vaguely, 
outlined by palpation. Firm, 
rather smooth, to right of the epi- 
gastrium there is a mass the size 
of a small grapefruit, deep and 
quite unmovable; hard, tender, 

, not riodular, its borders are diffi- 
cult to define. Liver descends 
two fingers below the cqstal mar- 
.gin.. ' Fluid .wave is present. 


. S 2 immary of X-rciy GastrdHn-. 
testinal Series : . Broad looping of . ' 
the duodenum, also ain enlarge- 
ment and loopirig of the lupper ' ... 
jejunum as from peri-duodenaT; - 
and pefi-jejunal adhesions, plus ,, 
the presence of panci'eatic' en- . 
largement. . The loops of ; the . 
ileum are lifted out of the lower.' 
pelvis (ascites). Twenty - four- ■. 
hour intertinal hypermotility, ev- , 
idently of reflex origin. , ' ; . 

Diagnosis: Peri-duodenal Arid - 
peri-jejunal adhesion, suggestion , ; 
of pancreatic enlargement ; asci-, ; ’ 
tes; spasm of descending colon' 
and sigmoid angle. . 

Laboratory examination of as- ' . 
citic fluid shows no evidences sug^, - ; 
gestive of tumor process. ; 

Operation: Exploratory laprir- ' 
otomy; .biopsy omentopexy/; 
Three-inch right rectus incision.’ 
Two gallons cloudy, yellow fluid ; . 
• aspirated. The round ligament . ; 
contained many large vessels,: .. 
The liver was found to be about 
normal in size but its surface was , . 
rough and finely nodular, a' redr 
dish slatey’ gray in’ color, and ■ 
haid to palpatate, but tender and 
friable when biopsy was done. 
The gall bladder felt normal, 
■udthout stones. The pahcfeds... 
arid pylorus felt- normal. The / 
spleen could not be reached., . The ' 
omentum .was dra-wn out .until ; 
when spread it covered -a,' circle... 
about , four inches in diameter, > 
and was tacked in the spaces be- . 
tween, rectus-posterior' sheath,: - . 
rectiis-anterior sheath and a little" ,• : 
in ’the- subcutaneous’ '.fat ;■ Skin. ;; 
closed Avith interrupted .'. b l a c k,' . •. 
silk. ( Operation by Dr. W. H.: : : 
Vield.) V, ■ 



r Physical Examination: Large, , >. .• ; Laboratory' Reports: '; Rehfuss : 

well-developed' and riourished . , test of gastric contents : . 

:>.;:pdrtly white male.; Deep jaun- T, 10 35 60.. 62 ,43 40 38 '3218 

' ..dice pf sldn aridAclerae. ■ HjTjer-, F.; , 4 30, 55- 5Q''40..32 'SS'TS, TO . 
; Pifcuitmw tsTe. ".Exc^ . 'Negative .for blood;;. lactic /acid, - 

the skin generally is clear . and /Boas Oppler .bacilli. 


fSection . of ~ liver.. ..(0ctober.:.5, ';/^ ,. / 
1933). • Grossr— a . cuboidal: frag-,/ / 
nierit of liver T;6 cm. iri diameter./ '/ ,i; 
On /section ; the / cut ;:surface is../.; ; , . , 
coarsely .mottled': in yellow'-arid //// ' 
gray.:;:,:: /v 
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The Clinic - 


Histological: There is complete 
necrosis of all liver cells through- 
out the material removed. , The 
liver cell-bodies are transparent, 
except for granules of bile pig- 
ment. The comiective tissue 
about the portal canals is moder- 
ately increased in amount. There 
are scattered areas, of bile-duct 
proliferation. No evidences of 
inflammatoiy process are appar- 
ent. - 

. COMMENT ... . 

Since leaving the hospital this 
patient's symptoms have gradual- 
ly improved. The hemoglobin and 
weight have returned to normal. 
The ascites has entirely disap- 
peared. , Clinically this case rep- 
resents the severer form of toxic 
cirrhosis. In view of the history 
of alcohol consumption preceding 
the taking of cincophen the ques- 
tion, arises as to which accounts 
for the pathologic changes. 

At one time during the pa- 
tient’s stay, in the hospital his 
cholemia was so marked and his 
condition so grave that the exper- 
imental. omentopexj' wdiich was 
under consideration had to be 
postponed , for ten days. During 
this time caffeine sodium ben- 
zoate by hypodermatic injection 
and by paracentesis abdominis 
were most effective in improving 
his condition. Two courses of 
salygen were without noticeable 
benefit.' 

. When operation was performed 
the increase, in size of the vessels 
of . the round ligament indicated 
that nature was already attempt- 
ing to bring about the collateral 
cii'culation sought artificially by 
the omentopexy. 

. Parental liver in the form of 
“extralin” was begun early and 
continued for several months 
after operation (given orally la- 
ter) with good result. De.xtrose 
was exhibited in dose of 2 to 3 
oz. daily. 

The abdomen was tapped once 
more after the patient returned 
home, following which the exces- 
sive peritoneal fluid ^ gradually 
disappeared. , At the same time 
the total urinarj’^ excretion rose 
to 100 to 130 oz. in 24 hours. 
This output has continued (90- 
100 qz.' per 24 hours) up to the 
present time. • 

Our experience with this case 
convinces, us that,, in selected in- 
stances, it is of practical value to 
supplement the portal circulation 
by omentopexy. The support and 
.stimulation of what normal liver 
tissue remains ■would seem to be 


accomplished best by liver extract 
and dextrose. 


BIBLIOGKAPHY 

1. Weir, J. P.. and Comfort, JI. W. : Arch. 
Int. Jfed.. 02 :0S5 ; 1030. 


NOTICE 

The demand for back numbers of this journal 
has been so unexpectedly large that the publisher 
.is left with only enough on hand to fill ordei's for 
bound volumes. To those subscribing to the 
Journal, it wnll be encouraging to learn that the 
publishers are considering pianographing all pre- 
vious issues into an inexpensive edition, provided 
sufficient demand continues to be evident. 

— Sandfield Publishing Co. 



BEG. U. S. PAT. OFF. 

(DchydrochoIIc Acid) 

(TTAeciioltn is a choleretic: it stimulates the secretory 
cells of the liver to increased activity. In this it 
differs from the cholagogucs which prompt evacuation 
of the gallbladder but do not necessarily increase the 
quantity of bile. . . . Decholin in therapeutic doses 
is practically non-toxic; yet it exerts a powerful thera- 
peutic effect in functional hepatic insufficiency, in car- 
diac conditions associated with hepatic dysfunction and 
ascites, and in toxemias due to hepatic intoxication. It 
is a valuable adjuvant in surgery when used as preoper- 
ative and postoperative supportive therapy, and makes 
gallbladder surgery easier by causing the biliarj" passages 
to stand out prominently. ... In cholecystography it 
hastens the appearance of the gallbladder shadow, and 
causes rapid excretion of the dye. . . . The diuretic 
action of Dccholin-Sodium gives it additional value in 
the treatment of cardiac decompensation associated -with 
liver engorgement and ascites. . , . Available in tablets 
for oral administration and in ampuls (Decholin-Sodium) 
for intravenous injection. 

Trial package and literature 
on request 



Rie€lel«de Maesi. Ime- 

lOii Ilmison Street. . . . NEW YOISK 



i ff N MANY digestive ailments, pathogenic bacteria resident in thelower.bowel act . 
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N THE after- 
mat±i of disease, 
when physical debility and loss of 
strength run hand in hand with loss 
of appetite and impaired digestion, 
tlte important consideration is reha- 
bilitation of tlie patient by selection 
of strength-building, easily digested, 
palatable foods. 

As an integral part of the conra- 
lescent or postoperative diet, 0\^tine 
is ideal. 

Ovaltine adds food qualitj’’ in a 
readily digested, liquid form. It con- 
siderably increases the digestibility' of 
milk, enhances its palatabhity and 

OV/ILTINE 

<31ie Siviss Pood -Drinks 

ManzifacUtrtd xitidtr licexisc in U. S- -'1. 
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adds vital food elements, including 
essential minerals — iron, calcium, 
phosphorus — besides furnishing addi- 
tional amounts of the appetite-produc- 
ing Vitamin B. 

Fill in the Coupon for 
Professional Sample 

Why not let ns send you a trial supply 
of Ovaltine? If you arc a physician, 
dentist or nurse, you are entitled to a 
regular package. Send coupon together 
U’ith your card, letterhead, or other in- 
dication of your professional standing. 


This offer Is llmUcd only to practicing 
physlcIanSf dentists and nurses 


THE WAN'DER COMPANY 
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Please send me, tvithout charye. ti regular 
5110 packnge of OVALTINE. Evidence of 
my professional standiae is enclosed. 
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Patients respond gratefully to this appetiz- 
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free loaf, frcsli from the bakery, for your own 
examination. 

PROTEO FOODS, WC., 155 NORTH CLARK ST., CHICAGO 

Sold by dealers evcrytvhere or mailed direct to any part of the United States 



11 




Abkaiiam Higbam AAnox, DuJJalo, N. Y. 
Walter Clement Alvarez, Rochester, Minn. 
Albert Frederick Roger iVndresen, 
Brooklyn, N. Y. 

J. Arnold Bargen, Rochester, Minn. . 

John Minor Blackford, Sealltc, RWi. 
Leon Bloch, Phicaqo, III: 

Arthur Leonard Bloomfield, 

San Francisco, Calif. 

Henry L. Bockus, Philadelphia, Pa. 

. William C. Boeck, Los Angeles, Calif. 
Russell S. Boles, Philadelphia, Pa. 

Runio Boucher, Monlrcal, Can. 

Harlow. Brooks, Neio York, N. F. 

Thoslas Richardson Broiw, Baltimore, Md. 
William Fitch Cheney, San Francisco. Calif. 
Egerton L. Crispin. Los Angeles, Calif. 
Burrili. B. Crohn. Ncm York, N. F. 

Joseph Edmond Dure, Montreal, Can. 

NUTRITION 

Clifford Joseph Barrorka, Chicago, III. 
Reginald Fitz, Boston. Mass. 

Seale Harris, Birmingham, Ala. 

Henry J. John, Cleveland, 0. 

Howard Frank Root. Boslon, Mass. 
Frederick F. Tisdall. Toronto, Onl., Can. 
Russell IST. Wilder, Rochester, Minn. 

- , THERAPEUTICS 

Walter A, Bastedo. Neio York. N. F. 
Harry Beckman, Milicaukee, TFw. 


CLINICAL MEDICINE— DISEASES OF DIGESTION 

Eiaier Leslie Eggleston, Bailie Creek, Mich. 
George B. Eusterman, Rochester, Minn. 

Julius Friedenivald, Baltimore, Md. 

Ernest Howard Gaither, Baltimore, Md. 
Russeix L; Haden, Cleceland, 0. 

R. H. M. Hardisty, -M onlrcal. Can. 

Charles Lester Hartsock, Cleveland, 0. 

Allen A. Jones, Buffalo, N. TL 
Clement Russell Jones. Pittsburgh, Pa. 

Noble Wiley Jones, Portland, Ore. 

Sara M. Jordan, Boston, Mass. 

Joseph R'illiam Larimore, St. Louis, Mo: 

Jean Roger Arthur LeSage, 

Montreal, Can. 

B. B. Vincent Lyon, Philadelphia. Pa. 

Ernest Perry McCullagh, Cleveland, 0. 
Charles Martin, Montreal, Can. 

Lay Martin, Baltimore, Md. 


John Gaston Mateer, Detroit, Mich. 

Wm. Gerry Morgan, Washington, D. C. 
Francis D. Murphy, Milwaukee, TFis. 
Moses Paulson, Baltimore, Md. 

George Morris Piersol, Philadelphia, Pa. 
Martin Rehfuss, Philadelphia, Pa. 

Vernon C. Rowland, Cleveland, 0. 

Leon Sciiiff, Cincinnati, 0. 

Howard Francis Shattuck, Ncio York, N. F. 
Sidney K. Simon, New Orleans, La. 

Virgil E. Simpson, Louisville, Ky. 

Horace W. Soper, St. Louis, Mo. 

Cyrus Cressey Sturgis, Ann Arbor, Mich. 
Martin G. Vorhaus, New York, N. Y. 
Harry Gilmer Walcott, Dallas, Texas. 
Luther Fiske Warren, Brooklyn, N. Y. 
Franklin W. White, Boston, Mass. 

L. G. Zerfas, Indianapolis, Ind. 


PARASITOLOGF 

Charles F. Craig, New Orleans. La. 

Robert Hegner, Baltimore, Md. 

Ke.nneth ^TEn^IIX Lynch, Charleston, S. C. 
Thomas Byrd Magath, Rochester, Minn. 
Henry Mei.eney, Nashville, Tcnn. 


ALLERGY 

Warren T. Vaughan, Richmond, Va. 

EXPERIMENTAL PHYSIOLOGY 


ROENTGENOLOGY 

David S. Beilin. Chicago, III. 

James Thomas Case, Chicago, III. 

Arthur C. Ciirlstie, Washinglon, D. C, 

E. N. Collins. Cleveland. 0. 

Frederick J. Hodges, Ann Arbor, Mich. 
Byrl Raymond Kirklin. Rochester, Minn. 
William H. Stewart, New York, N. Y. 

OESOPHAGUS 

E. B. Freem.an, Baltimore, Md. 

Chevalier Jackson. Philadelphia, Pa. 
Porter Paisley Vinson, Rochesler, Minn. 


Bonis P. Babkin, Montreal. Can. A. J. Carlson, Chicago. III. 

Sir Frederick Banting, K.C.B.E.. Toronto, Can. Andrew Conway Ivy, Chicago, III. 
Edward J. Van Liere, Morganloten, IF. Va. 


Irvin Abell. T.x)uisvillp. Ky. 

Albert A. Berg, New York, N. F. 

Hon. Herbert Alexander Bruce, 

Toronto, Onl., Can. 

Lester B. Dragstedt. Chicago. III. 

John Miller Turpin Finney. Baltimore, Md. 


ABDOMINAL SURGERY 

Roscoe R. Gr.aiiam, Toronto, Can. 
Charles Gordon Heyd, New York, N. Y. 
Frank Laiiey, Boston, Mass. 

Dean Lemts, Baltimore, Md. 

J. Tate Mason, Seattle, Wash. 


Rudolph Matas, New Orleans, La. 
Edward William Alton Ochsner, 

New Orleans. Ln. 

Nelson M. Percy, Chicago. III. 

James Taft Pilcher, Brooklyn N. Y. 
Charles T. Sturgeon, Los Angeles, Calif. 



SURGERY OF THE LOWER COLON AND THE RECTUM 


Louis. Arthur Buie, Rochesler, Minn. 
Jerome Morley Lynch, New York, N. F. 


Cle.ment L, Martin, Chicago, III. 
Curtice Rosser, Dallas, Texas. 


VOLUJIE 1 


NOVILMBER, 1931 


Number 9 


PuWshed Monthly by Sandfield PunLisniKO Co.. 433-4S5 Lincoln Bank Tower, Fort Wayne, Indiana 

Copyrieht, 1934, by the Sandfield Publlshinir Co., in the .United States. Volume 1, Number 9, November, 1934. Printed by the Fort Wayne Printing 
Co., Fort Wayne, Ind., in XJ.S.A. Subscription price in U.S.A-, S6.00 a year; Canada, 57.00 per year. Nothinj; that appears in The American Journal 
of Digestive Diseases and Nutrition may be reprinted, cither •wholly or in part, without permission, except for scientific reference purposes. Sand- 
field Publishing, Co., assumes no responsibility for return of unsolicited manuscripts, and they will not be returned unless accompanied by stamped, 
seJf-R<idresscd envelopes. Owners sabmittinc unsolicited manuscripts assume all risk of their loss or damage. Until further notice, free medical 
journals will not bo permitted to quote from this publication without approval of proof of copy. 

Entered as second-class matter April -26, 1934, at the post office at Fort Wajme, Indiana, under the act of March 3, 1879. 


Ill 


The Only Monthly P eriodical in Its Special Field on the Western Hemisphere 


jdlfEJilGdlN JOILRl^iU OF 


Editorial Office: 

920 Nor.TH Mioiican Avenot 
Chicago, Illinois 


T he Aaierican Journal of Diges- 
tive Diseases & Nutrition is pub- Place op 

lisbed monthly. Its contents FonTWAENi 

consist of original contributions — clini- 
cal and investigative — in the fields of 

digestive diseases and nutrition, together irith editorials, book- 
reviews, abstracts, monographs and proceedings of societies in 
these and allied realms. 

Subscription: This periodical is issued monthly, volumes be- 
ginning with the March 15th number each year. Subscrip- 
tion is by the year, but single copies of any current monthly 
issue ore available. Subscription rates arc, per annum, net 
prepaid S6.00 (U.S.A. funds) in Um'tcd States and its po.sses- 
sions. The rate for foreign countries is $7.00 (U.S.A. funds) 
net prepaid. Prices of hock volumes or single back issues 
supplied upon application. Checlis, drafts or money orders 
should be drawn to the order of the Sandfield Publishing 
Co. and mailed to the Journal's Business OfDce, 435 Lin- 
coln Bank Tower, Fort Wnime, Indiana, U.S.A. Unless sub- 
. Ecribers definitely, in writing, request discontinuance after 
the expiration of an annual subscription, it is assumed that 
they still desire to receive the Journal and they will be billed 
for the succeeding volume. 

Business Correspondence; AH communications concerned 
with general business matters, changes of address, advertising, 
reprints, subscriptions, et cetra, ore to be sent to the Business 
Office, addressed to Dr. Beaumont S. Cornell, 116 East Berry 
St., Fort Wayne, Indiana. 

Manuscripts: All correspondence relating to the submission, 
neceptance, rejection or the publication of manuscripts, ns 
well as books and monographs for review, programs and re- 
ports of proceedings of society meetings and general com- 
munications must be addressed to the Editor-in-Chief, Dr. 
Frank Smitliies, 920 Nortli Michigan Avenue, Chicago, 
Illinois, U.S.A. 

All manuscripts must be typed, triple spaced, in black or 
blue ink and upon one side of standard manuscript sheets; 
the left margin sliould be XYi inches in width to insure proper 
editing. No manuscripts will be accepted for publication 
without consideration by the Edilor-in-Chief and the majority 
approval of the particular group of the Editorial Council to 
which manu-scripts invariably will be submitted. 

In manuscripts, bibliographic references should be accord- 
ing to the folloiving arrangement: 

1 — Author's name; Title of Heference; Name of Journal 
containing reference, with year, volume and pages. It is 
advised that references for the subject matter of each page be 
listed at the foot of tliat page. 

Carbon copies of contributions should be kept by authors 
so that proof-reading may be facilitated. 

Six illustrations (or charts) per article ore allowed each 
contributor without cost. Illustrations in excess of six will be 
charged at cost to the author. Illustrations should be of high 
gmdeand when possible not on glazed paper. Charts and graphs 
must be in black India ink and not larger than 14x28 inches. 
All lettering , should be distinctly .printed and all charts and 


iS® HUHRLIIION 

Annual Subsciiiption Rate S6.00 
Single Copies of ConnE.NT Issue .80 


Business Office: 
435-455 Lincoln Bank Tower 
Fort Wayne, Indiana 


Place op Publication 
Fort Wayne, Indiana, U. S. A. 


illustrations numbered, labeled with 
BLiCATioN proper and easily understood dcscrip- 

lANA U.S.A. notes. Each chart or illustration 

must bear] the author’s name, address 
and article of which it formsla part. 
Jieprinls: Each author or group of authors will receive gratis 
fifty reprints without covers. If additional reprints are desired, 
cost for such will be given for lots of 50. when galley-proof is 
sent to contributors. Reprints, in excess of the gratis fifty, are 
to be paid for in advance. Checks covering cost of such is to 
accompany order for extra reprints when galley-proof is re- 
turned. If this is not done, then reprints will be forwarded 
by C.O.D. express. It is suggested that huge numbers of 
extra reprints not bo ordered. Prepayment of reprints avoids 
bookkeeping and thus makes it possible to supply, them at 
lower cost. 

Beviews: The American Journal of Digestive Diseases & 
Nutrition will endeavor to feature reviews of books and mono- 
graphs in its own and alh'ed fields. 

Authors and publishers desiring to submit material for 
review should forward it direct, fully prepaid, to the Edilor- 
in-Chief. When return of publications is wished, • covering 
letters should so stale specifically and return postage be 
enclosed. 

Beviews will be wholly objective and unbiased since it is 
assumed by the Editor-in-Chief and the Editorial Council 
that the purpose of any review is to convey to readers the 
actual contents and value of the monograph or text-book 
under consideration. In this respect the Business Office and 
the Editorial Department of this Journal act wholly inde- 
pendently. 

For the information of this Publication’s readers, books 
and monographs reviewed will have the appraisals of their 
’ worth, according to the judgment of their reviewers, indicated 
by a series of “stars” — K (from 1 to 4); if the reviewers prefer 
not to commit themselves, no “stars” will appear in connec- 
tion with reviews. Fairness and impartiality with respect to 
readers, authors and publishers can be relied upon. 

At all limes, the’Tiiditorial Management of this Journal 
reserves the right to purchase monographs or books at full 
price, in the open market and, hence, their being under no 
obligations to^authors or publishers, to print reviews of them . 
in its pages. 

The American Gastro-enterological Association . does not 
hold itself responsible for any statements made or opinions 
expressed by any contributor in any articles published in this 
Journal’s columns. 

The contents of this Journal are fully copyrighted and 
material from it must not be used without the consent of 
the Editor-in-Chief. There is no objection to the use of quota- 
tions for scientific purposes, provided due acknowledgment 
is made, but the Publishers will not permit any quotations 
for commercial purposes. 









SECTION Clinical Medicine: Diseases of Digestion 


Some Observations Upon the Reciprocal Relationship Between Gastro-Intestinal 

and Female Pelvic Disturbances* 


By 

JtJLIUS FRIEDENWAiD, M.D.f 
and 

Samuel Morrison, M.D. 
BALTIMORE. MARYLAND 


T he gastro-intestinal disorders incident to fe- 
male pelvic disorders have by no means re- 
ceived the attention which their impoi*tance war- 
rants. In a former communication we^ attempted 
to point out the frequency and si^iificance of gas- 
tric affections occurring at the menopause. It is 
our object in this paper to consider more fulh’’ the 
interrelation of gastro-intestinal affections and fe- 
male peUde disease. 

For convenience these affections may be divided 
into two large groups : 

A. Gastro-intestinal symptoms due to fe- 
male PELVIC DISEASE. 

B. Pelvic disturbances resulting from gas- 

■ TRO-INTESTINAL disease. 

A. GASTRO-INTESTINAL SYMPTOMS DUE TO 
FEMALE PELVIC DISEASE 
It has long been recognized that pelvic disease 
is frequently the cause of gastro-intestinal symp- 
toms. Andresen= called attention to this fact and 
observed that of 1,500 patients appljdng for gas- 
tro-intestinal sjTnptoms 160 (life) had female 
pelvic disorders as the sole or underlying cause 
of the symptoms and that the incidence of female 
pelvic disease as the- cause of gastro-intestinal 
sjrmptoms was 25%. 

The mechanism by which these sjnnptoms are 
made manifest may be explained by a disturbance 
arising in: (1) the nervous system, (general or 
reflex causes) ; (2) the enclocrines; (3) the direct 
contact caused by pressure from affected female 
generative organs upon the digestive tract and 
(4) as the result of infections and metastases sec- 
ondary to disease of the pelvic organs. 

•From the Gastro-intestinal Clinic of the Department of Medicine. 

Unircrsit.v of Maryland, BalUmore. 

Read by title before the Association of .American Physicians' Forty- 
. ninth Annutti Xfoctinfr. Atlantic City, May 1 and 2, lOS-l. 
tProfessor of Medicine (Gastrointestinal Diseases), School of Medi- 
cine, University of Maryland. 

-Submitted July 27. 1934. 


1. The Nervous Systeyn: Nervous manifesta- 
tions in disturbances of the female organs are 
extremely common and occur in the form of neu- 
rasthenic, hysterical or psychasthenic symptoms. 
These may be accounted for mainly by a general 
weakness or depression of the nervous sj’’stem 
appearing not only at pubert 3 ’' and during the 
menopause but frequently as the result of actual 
pelvic disease. The abnormal irritability and in- 
stability of the pelvic system unquestionably is a 
factor of great impoi*tance in the production of 
nervous manifestations, occurring not uncom- 
monly on the distinct basis of a vagotonia. 

Many of the disturbances likewise can be ac- 
counted for as reflex neuroses as the result of 
impulses passing through vagus and sjonpathetic 
paths. Vihiarton® has recently called attention to 
the fact that the pelvic organs derive their imme- 
diate nerve supply from the abdominal sympa- 
thetics. He points out that since this is likewise 
the source of the intestinal nerve supply, there- 
fore, it maj’- account for the occurrence of reflex 
gastro-intestinal sjunptoms in disease of the fe- 
male generative organs. In his beautifully dem- 
onstrated anatomical dissections made from the 
stud 5 ’’ of human cadavers, the interrelationship of 
autonomic nerve fiber's between the pelvic organs 
and the digestive s 3 '-stem is clearl 3 ’’ defined. A 
clinical example of this close connection is ob- 
served in the man 3 '- gynecological cases in which 
pain is referred entire^’’ to the rectum. More- 
over, abdominal distention and other chronic 
gastro-intestinal s 3 ’^mptoms have not infrequently 
been observed as accompaniments of pelvic dis- 
eases which, according to 'Wharton, ma 3 '- be ex- 
plained on the basis of the close neurological re- 
lationship between these organs. 

In this connection it is interesting to note that 
Zondek* has called attention to the instabilit 3 ’' of 
vascular innervation at the menopause. This 
theory likewise ma 3 ’^ explain how paroxysmal 
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■shiftings of the blood to and from the abdominal 
and pelvic organs may account for symptoms ref- 
erable to the gastro-intestinal tract in pelvic dis- 
ease. From these observations it is, therefore, 
not difficult to understand the frequency with 
which nervou.s gastro-intestinal manifestations 
occur in pelvic disease. 

Tlie gastro-intestinal symptoms more fre- 
quently oliserved are fullness, distention, eructa- 
tion of the aerophagic type, acid belching, regur- 
gitation, epigastric distress and pain, nausea and 
vomiting. Anorexia is frequent though periods 
in which increased or perverted appetite occur 
are not unusual. Symptoms of hyperchlorhydria 
often alternate with those of achloi'hydria. The 
.symptoms vary markedly in severity, alternating 
often with periods of relief which periods are 
not especially influenced by the character and 
quantity of food taken. Often they are associated 
with general nervous symptoms such as globus 
hystericus, insomnia, headaches, lassitude, in.sta- 
bility and depre-ssion and are not uncommonly in- 
creased by anxiety and sorrow. 

The gasti'o-intestinal manife.stations may be- 
come so unusually prominent as to overshadow 
those due to the actual, primarj’’ pelvic disorder 
which may be overlooked unless the possibility of 
the presence of such an affection be held in mind 
and an investigation as to its presence be under- 
taken. 

The diagnosis mu.st be based on the nervous 
tjqie of the digestive symptoms, the occurrence of 
pelvic signs and finally upon the demonsti’ation 
of the presence of a definite pelvic lesion. Ob- 
viously the gastro-intestinal symptoms should dis- 
appear following the correction of the pelvic dis- 
turbance. The following history briefly repre- 
sents an instance of this condition; 

A. M., ugoil 19 years, had always enjoyed good health 
until three years ago, when .symptom.^ incident to the 
menopause first were noted. These con.sisted of an irregu- 
larity in the menstrual periods, sometimes profuse, at 
others scant, with peivic pain and nervous gastro-in- 
testinnl .symptoms taking the form of increasing constipa- 
tion, nausea, anore.Kia and abdominal distention, heart- 
burn and eructations, insomnia, depres.sion and headaches. 
There were many periods in which the p.atient appeared 
quite well but during the past year those have become far 
!e?s frequent. The condition was dismissed by her physi- 
einn as "nothing uniusual". "incident to the menopause”, 
and the patient rvas advised to rest at the sea-shore. Not 
improving, liow(>ver, she returned for a more complete in- 
vestigation. The patient had lost 15 pounds in weight 
during the past year; she was weak and ea.sily e.xhausted. 
The .symptoms already noted were more intense and eon- 
tinuouK. 

On phisical cyaiiimation the abdomen was found .soft 
and rela.-ced and in its lower area a hard mass could be 
detected, evidently ari.sing from the pelvi.s. The Ewald 
test meal revealed a hyperchlorhydria. The stool con- 
t.ained considerable mucus but was otherwise normal. A 
ga.stro-inte.stinal rocntycn-ray series revealed a spastic 
gn.stro-intestinal tract together with a maximum prolapse. 
On iJfifiMc examination a large fibroid tumor pressing upon 
the rectum and extending out of the pelvis into the ab- 
domen was found. At the operation, (a hysterectomy was 
performed), this condition was verified. No other abnor- 
roalit!c.s were detected witbin the abdomen. The patient 


made a speedy and uneventful recovery with a prompt 
disappearance of the digestive symptoms. 

2. Etidocrine Dysfunction: Frequently gas- 
tro-intestinal symptoms occur as the result of 
endocrine dysfunction due to disease of the pelvic 
organs. These manifestations are noted at the, 
menopause but ai’e quite as common with pelvic 
di.sease due not only to ovarian insufficiency but 
also to multiglandular disturbances associated 
with ovarian dj^sfunction. The thyroid, pituitary 
and adrenal glands in addition to the ovary may 
be involved in this endocrine dy.sfunction. 

The gastro-intestinal .symptoms manifested are 
often indefinite, vague and extremely variable, 
largely dependent upon the type of gland most 
pi'ominently involved. They occur as diaiThea or 
comstipation, eructations, loss of appetite, nausea, 
vomiting, fullness and distention folloAving meals, 
associated with hot flushes, sweats, palpitation, 
vertigo, faintness and extreme nervousness. In 
some instances there is an excessive gain in fle.sh 
but in others the reverse occurs. 

The diagnosis may become extremely compli- 
cated and uncertain. It must depend in addition 
to the information given by the general symp- 
toms, largely upon the demonstration of a glandu- 
lar dysfunction in a patient presenting marked 
digestive symptoms wnth pelvic disease. 

An instance of glandular dy.sfunction associ- 
ated with pelvic disease is briefly presented in the 
following interesting case of “gastro-intestinal 
hyperthyroidism” : 

p. F., aged ‘18 years, had enjoyed good health until 2% 
years ago when, following financial reverses, she began 
to suffer with nervous depression, weakness, palpitation 
and indige.stion and complained of pain in the lower ab- 
domen, loss of appetite, constipation alternating with 
attacks of diarrhea, nausea and occasional vomiting. The 
menstrual periods which had previously been irregular 
had entirely di.=appearGd two years ago. The patient had 
lost 20 pounds in weight. ~ 

On phj/sicul examination, the thyroid was not palpable. 
The heart was rapid but was otherwise normal, pulse 114, 
blood pressure 138/80. The abdomen was soft and re- 
laxed, There was marked tenderness in both the right 
and left sides in the lower . abdomen. An Ewald test 
breakfast revealed a normal aciditj’. The basal metabolic 
rale was pins 3C. A gasti’O-intestinal roentgen-ray series 
revealed a .spastic gastro-intestinal tract, A pelvic exam- 
ination showed the presence' of bilateral ovarian cysts. 

The diagnosis of masked hyperthyroidism with gastro- 
intestinal involvement and ovarian disease was made. 
Following two weeks of rest and symptomatic treatment 
of the digestive tract and nervous system with the adffi- 
tion of LugoTs solution in a moderate dosage for short 
periods, the patient improved sufficiently to warrant the 
risk of an abdominal operation. This was perfonned; a 
large right ovarian dermoid cyst and a somevdiat smaller 
left one were removed. The patient made . an uneventful 
recovery, gained flesh rapidly with a prompt disappear- 
ance of the digestive and nervous symptoms. The basal 
rate gradually fell ,to normal. 

3. Direct Contact of the Affected Generative 
Organs: Disturbances of various forms associ- 
ated -with the generative organs producing pres- 
sure upon the gastro-intestinal ti-act may play an 
important role in the production of digestive 
symptoms. , These may occur as the result of pres- 
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sure or retroflexion, retroversion or enlargement 
of the uterus or may be due to tumors or as will 
be further elaborated later, to chronic inflamma- 
tory changes. As a result, gastro-intestinal sjrrhp- 
toms of a more or less severe type may be pro- 
duced. At times there may even be evidences of 
obstruction; It may, however, be of interest to 
note in this connection, that instances of retro- 
version are not uncommonly observed associated 
with enteroptosis in which both the digestive as 
well as the uterine symptoms equally arise as tlie 
result of a common cause, namely a general vis- 
ceroptotic state. 

Among the affections directly concerned with 
the generative organs, producing digestive symp- 
toms as the result of pressure may be mentioned 
pelvic tumors of various forms as uterine fibroids, 
malignant grovdhs of the uteiais and the adnexa, 
ovarian tumors and cysts, inflammatory enlai'ge- 
ments of the uterus, salpingitis, e.xtra-uterine 
pregnancy and ascites due to malignancy of the 
pelvic organs. The result of such pressure is man- 
ifested largely in an interference with the motility 
of the bowel leading from the mildest types of 
constipation to partial or even to complete ob- 
struction. In addition, as the result of pressure 
from direct contact, inflammatory chamres such 
as gastritis, colitis (mucous and spastic), proc- 
titis and . hemorrhoids may occur in the gastro- 
intestinal tract itself. 

The gastro-inte.stinal sjTuptoms most commonly 
obseiwed are abdominal pressure, pain, enlai'ge- 
ment, distention, nausea, vomiting, eructations, 
heartburn, increasing constipation often alternat- 
ing with brief attacks of diarrhea. These sjnnp- 
toms are frequently indicative of the presence of 
a partial obstruction of the bowel and become 
more and more intense as the tendency to com- 
plete obstruction increases. 

The diagnosis is not usually difficult. The pres- 
ence of the abdominal enlargement together with 
a tendency to increasing constipation and partial 
obstruction will indicate the need of a complete 
investigation. A pelvic examination will ordi- 
narily reveal the correct diagnosis. Occasionally 
the gastro-intestinal symptoms may be so jiromi- 
nent as to overshadow those due to the pelvic 
disease. 

, In the differential diagnosis, it is impoi'taut to 
determine whether one is actually dealing with a 
pinmary gastro-intestinal atfection or a secondary 
involvement from the pehis. For example, an 
acute intestinal obstruction has been mistaken for 
a twisted ovarian cyst, a chronic appendicitis for 
ovarian disease and carcinoma of the pelvic colon 
for obstruction produced by a fibroid tumor, etc. 

In addition to the pelvic examination, a gastro- 
intestinal roentgen-ray investigation may be of 
great aid in the diagnosis. The barium enema 
is often especially helpful in this regard. 

As an illustration of the effect of pressure upon 
the digestive tract due to the pelvic organs we 
need only recall cases familiar to all in which 


digestive symptoms of various kinds present for 
long periods have entirely disappeared following 
suspensions of the uterus. ■ 

The. following case history presents an instance 
in which gastro-intestinal symptoms were due to 
pelvic disease: 

The patient, l. m., aged 45, complained of a variety of 
dyspeptic symptoms for the past year. She suffered with 
abdominal fulness and distention, slight nausea, heart- 
burn, eructation, occasional pain and constipation. At 
first these sjnnptoms vere insignificant with occasional 
periods of relief extending over several weeks. The dis- 
comfort was apparently related to the diet as it occurred 
even with the simplest food. There was but a slight loss 
in weight. The periods had become irregular and occa- 
sionally were extremely profuse. With the impression 
that the symptoms were largely produced by the meno- 
pause almost a year elapsed before the patient submitted 
to medical ad\dce and then only because of the increasing 
constipation inasmuch as the usual laxatives no longer 
produced their desired effect. 

On cxciminafion the abdomen was found extremely re- 
laxed, somewhat distended and tender in its lower quad- 
rants. A smooth hard mass arising from the pelvis could 
easily bo palpated extending almost halfway to the umbili- 
cus. .4 pehne c.vaminatiov I’evealcd the presence of a 
large uterine fibroid impinging firmly ujion the bowel. 
A complete physical and laboratoi-y investigation re- 
vealed no further abnormalities and operation was ad- 
vised. A hysterectomy was performed with entire relief 
from all the gastro-intestinal symptoms. 

4. Infections and Meta-sta-ses: It is well rec- 
ognized that certain inflammatory and purulent 
pelvic processes acting as primary foci of infec- 
tion as well as metastases from malignant disease 
of the uterus or ovaides may give rise to digestive 
disturbances of greater severity at times than 
those manifested by the primaiy disease. Andre- 
sen- points out that lesions such as peptic ulcer, 
cholecystitis and appendicitis may originate from 
such causes as focal infections; 609c of his cases 
were of this type. We have likewise observed this 
I'elationship in our cases as not unusual and have 
been impressed with the fact that these types of 
focal infection have not generally received the 
I'ecognition that their importance warrants. 

Focal infections may arise from the tubes, 
ovaries and uterus. The following history briefly 
presents a case of this type: 

K. M., aged 29, presented definite evidences of recutrent 
duodenal ulceration over five years with many periods of 
entire subsidence and apparent cure. An attempt was 
made to determine a source of infection but none could 
be found until a chronic purulent salpingitis was detected 
which had been present for many years and known to 
the patient but not di\'ulged. 

Metastases from pelvic growths to the stomach 
are not common except in the case of that little 
understood Krukenburg tumor which will be dis- 
cussed later. Pelvic growths may affect the 
gastro-intestinal tract by direct extension. 

Attention should also be directed to certain 
more or less physiological disturbances with re- 
ciprocal effects on the two systems under discus- 
sion. For example, accoi’ding to Walschied^ it 
may be shovm, in general, that menorrhagia di- 
minishes gastric secretion even to an achlorhy- 
dria. while the opposite state may cause hyper- 
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chiorhydria. This phase will be discussed further 
subsequently. 

B. PELVIC DISTURBANCES SBCONDARV TO 
GASTRO-INTBSTINAL DISEASE 

While pelvic disturbances resulting from dis- 
ease of the digestive tract are by no means as 
common as dyspeptic symptoms due to female 
generative disease, their importance nevertheless 
requires careful consideration. These reciprocal 
eiiects may occur; (1) As the result of nervous 
manifestations; (2) As the result of inflammatory 
lesions in the digestive tract; (3) As the result of 
tumors involving the digestive tract; (4) As a re- 
sult of gastric-secretory disturbances. 

1. Nervous Manifestations: Nervous diges- 
tive manifestations are known to influence pu- 
berty, the menstrual cycle, and the menopause in 
various ways. The symptoms most frequently 
complained of are general nervous manifestations 
such as irritability, depression, insomnia, head- 
aches and malaise, all referred to the pelvic or- 
gans in some way and associated with such nerv- 
ous digestive symptoms as nausea, vomiting, ab- 
dnininal pain, discomfort, distention and eructa- 
tions. 

2. Inflammatory Lesions Involving the Diges- 
tive Tract: The close relation e.visting between 
the digestive and female generative organs fre- 
quently give rise to difficulties in diagnosis. This 
is especially manifested in those in.stances in 
which inflammatory processes occur in organs 
which are adjacent and in which it may become 
difficult and at times impossible therefore to de- 
termine the primai-y seat of the lesion. The ap- 
pendix is of especial interest in the female on this 
account since, for in.stance, ovarian and tubal dis- ' 
ease are frequently mistaken for appendicitis and 
vice versa. It has long been recognized that a 
definite connection exists between appendicitis 
and disturbances of menstruation and often se- 
vere dysmenorrhea may be confused with appen- 
dicitis. In this connection it may be well to call 
attention to the fact that exacerbations of an 
acute attack of appendicitis are not uncommonly 
observed during the menstrual period. Hale” has 
pointed out that chronic appendicitis is often as- 
sociated with a tender enlargement of the right 
ovary, cystic in tjiie, and concludes that chronic 
appendicitis nroduces a deleterious effect upon the 
right ovary and on this account advises early re- 
moval of the diseased appendix. Of 250 cases of 
chronic appendicitis 76 were found at operation 
to be associated with the small cystic ovary just 
do-scrilied. Dencks' and others likewise remark 
that even though the appendix' may be found nor- 
mal at operation it should be removed due to the 
fact that inflammatory changes may be produced 
later as the result of lesions occui’ring in the 
adnexia. On the other hand, it is important to 
lemember that following purulent inflammatorj’' 
changes in the appendix the pelvds not uncom- 
monly becomes involved and consequently there 


follows chronic inflammatory changes, adhesions, 
and fixation of the uterus. 

Similarly, inflammatory affections of the de- 
scending colon, sigmoid and lower bowel in the 
form: of a colitis, sigmoiditis or proctitis may by 
direct contact as well as by extension of the proc- 
ess produce changes in the surrounding pelvic 
organs leading to pelvic adhesions. 

3. Tumors Involving the. Digestive Tract: 
These may produce their effect either by direct 
contact or as the result of metastases to the pelvic 
organs. There is in addition to the usual form a 
type of malignant growth known as the “Kruken- 
burg tumor” (to be discussed in more detail) 
which secondarily involves the female generative 
organs and which in recent years has assumed 
an increasing interest. 

Of the malignant growths of the digestive tract 
secondarily involving the female generative or- 
gans numerous instances hav’’e been recorded, oc- 
curring both as the result of metastases and ex- 
tension or direct contact. The pelyic organs may 
be involved in a generalized carcinomatosis. Rob- 
lee® reporis an interesting case of secondary 
adenocarcinoma of the ovaries due to annular 
adenocarcinoma of the jejunum with metastatic 
lesions in both ovaries. Cases of carcinoma of the 
colon with involvement of the pelvic organs are 
extremely common. These occur especially with 
cancer of the pelvic colon and rectum. Dupont 
and Lievre” report an instance of cancer of the 
stomach with metastases to the ovai*y and sacrum. 
Goinan and Montpellier’” report a colloid epithe- 
lioma of the rectum with ovarian metastases in 
a female aged 20 yeai’s and Homing,” an instance 
of a tumor of the left and right ovaries in a fe- 
male aged 41 with a metastatic involvement of 
a large part of the colon and lower ileum due to 
a primary cancer of the appendix. 

A less common tiipe of secondary malignant 
involvement of the ovaries is observed in the so- 
called "Krukenburg” tumor. Hundley’” has col- 
lected 102 cases in which this form of tumor was 
found. He points out that while a primary car- 
cinoma rarely develops in an organ in which met- 
astatic cancer commonly occurs and vice versa, 
the ovai’y is, however, an exception to this rule , 
and may be the seat of both primary and second- 
ai-y gi'owths. 

Secondary ovarian malignant tumors of the 
Ki-ukenburg type occur as metastatic growths 
fi’om primary involvement of the stomach, small 
intestine (jejunum), large intestine (sigmoid 
and rectum) , gall bladder and appendix. The 
stomach is most frequently the seat of the pri- 
mary growdh but invasion into the ovaries, intes- 
tine and peritoneum is an early manifestation. 
The ovarian involvement is usually bilateral. Oc- 
casionally metastases take place into the breasts 
as was noted by Chevalier Jackson and W. Wayne 
Babcock.’” When the stomach is primarily in- 
volved the symptoms are those usually noted in 
gastric malignancy, that is, distention, nausea, 
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vomiting, anorexia and loss of flesli. Abdominal 
pain is not unusual; ordinarily it is most promi- 
nent in the epigastrium and in the left hypochon- 
drium appearing often one to two hours after 
meals with relief following vomiting. Occasion- 
ally gastric, hemorrhage occurs' as was observed 
by Cain^'® in his case in which two hemorrhages 
were noted, one of which was extremely severe. 
Constipation is usual. 

The abdomen is usually found distended with a 
shifting dullness indicating the presence of free 
abdominal fluid. The gastric acidity is low and 
achylia gastrica is usually, present. The roentgen- 
ray examination ordinarily presents the picture 
observed in linitis plastica, that is, a small, con- 
tracted stomach. "When the intestines are in- 
volved signs of obstruction are noted which can 
likewise be detected by means of roentgen-ray 
examination. 

^lile the gastric symptoms usually are promi- 
nent they may be so slight as not to be recognized 
during life. The pelvic symptoms may likewise 
be more or less distinctive ; most frequently dys- 
menorrhea is obseiwed, occasionally menorrhagia 
or metrorrhagia. Pehdc examination will usuallj’’ 
reveal the ovai'ian tumors which are ordinarily 
bilateral. 

At operation or autopsy the organs involved in 
the carcinoma contain the characteristic mucoid 
degenerated and signet ring cells of the Kruken- 
burg type. These are not onlj’’ observed in the 
primaiy growth which is usually in the stomach 
but Ukevnse in all metastatic involvements. The 
ovaries present a general enlargement, retaining 
their usual form with a smooth surface, free from 
adhesions. The signet cell is the definite pathog- 
nomic sign of the Krukenburg tumor and may be 
observed both in the medullaiy and scirrhus 
ti.T)es. 

While the -usual metastases to the ovarj’- occur 
by way of the lymphatics, by direct extension and 
contact or through the blood stream, the Kruken- 
burg tumor according to Hundley is metasta- 
sized by the lympatic route from the stomach to 
the lumbar glands by way of the subpjdoric 
plexus. It appears quite probable that the pri- 
mary gastric lesion observed so frequently asso- 
ciated with Krukenburg ovarian tumors is identi- 
cal vnth the so-called carcinoma plastica or the 
more generally known linitis plastica. However, 
linitis plastica occurs in both sexes, whereas, 
Krukenburg tumors occur only in the female. 

4. Gasti'ic Secretory Distt(.rhances: In certain 
instances of achylia anemias occur. Strauss and 
Castle''^ have called attention to changes in gas- 
tric acidity associated with the anemias of preg- 
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nancy. In the “physiological anemias” of preg- 
nancy there is a reduction in the gastric acidity ; 
on the other hand, in the hemolj'tic anemias of 
pregnancy which resemble pernicious anemia, 
achylia is a prominent pathogenic feature and 
from our knoivledge of the etiologic factors con- 
cerned in pernicious anemia it is logical to assume 
that the gastric secretory disturbance plays some 
significant role in • the anemia associated ivith 
pregnancy. 

Likewise there are certain anemias of the hypo- 
chromic type which respond more specifically to 
the administration of iron that are associated 
^vith an achlorhydria and its accompanjnng symp- 
toms. This form of anemia is frequently observed 
at the menopause and is possibly associated with a 
peMc dysfunction. 

Van Derhoof and Darfs“ recently repoi'ted five 
cases, all women (ages 37 to 46), of microcytic 
anemia associated with atrophic glossitis, achlor- 
hydria and increased blood loss at the menstrual 
periods. When the treatment, which consisted of 
large doses of iron, and adequate amounts of hy- 
drochloric acid, was omitted the anemia recurred. 
They reported that hysterectomy may be advis- 
able to prevent the periodic blood loss, Hursti’' 
also called attention to the simple achlorhydric 
anemia which occurs almost exclusively in women 
and in the development of which menorrhagia is 
often a contributory factor. Haden and Single- 
ton*® as well as others consider this type of anemia 
as a deficiency disease principally because it re- 
sponds readily to adequate doses of ii*on. They 
remark especially upon the frequency of abnor- 
malities of menstruation and view the latter as 
one of the most characteristic features of simple 
achlorhydric anemia. In all cases of unexplained 
menstrual disturbances they suspect simple 
achlorhydric anemia and proceed to verify or ex- 
clude their suspicion by gastric analysis and care- 
ful blood examination. 

CONCLUSIONS 

1. An intimate relationship exists between 
disturbances of the digestive and female genera- 
tive organs. 

2. Attention has been dra^vn to the fact that 
the gastro-intestinal sjTnptoms due to pelvic dis- 
ease are extremely common. This should be borne 
in mind inasmuch as those due to the digestive 
tract maj’- predominate to such a degree that the 
primary pelvic disease may be overlooked. 

3. On the other hand, pelvic disturbances may 
likewise occur as the result of gastro-intestinal 
affections. These are by no means so common nor 
as clearly understood but their importance war- 
rants their fiuffher careful consideration. 
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Discussion and Appraisal of Some Functional Disturbances 
of the Disestive Tract 

By 

H. P. KRAMER, M.D. 

KROOKWX, KEW -SfOUK 


unfortunate who suffers from indiges- 
i. tion, and who on account of his unstable 
emotional make-up has been labeled “neurasthe- 
nic” or “neurotic” experiences great difficulty in 
gaining the ear of a sympathetic physician. To 
most laymen the words neurotic or neurasthenic 
are .synonymous with malingering; of course this 
!.s not true. To visit a doctor and describe symp- 
toms of abnormal type is not an indication of 
normal healtin The individual would seem men- 
tally to he sick if no organic basis can be found 
sufficiently adequate to account for his trouble. 
Pntients in this clas.s need to be defended, for, 
when they are analyzed, often it is found that a 
large proportion exhibit, as Alvarez has pointed 
out, family psychic instability while, in others, 
some real defect in the alimentary tract (it may 
be functional or organic) accounts for their com- 
plaints. 

The functional aberration uncovered during a 
careful ga.stro-intestinal survey usually is one af- 
fecting the smooth muscle coats of the digestive 
tube — ^molor imbalance. The rhythmic contraction 
of the.so muscle fibro.s so can be altered that a 
numerous variety of ga.stro-intestinal symptoms 
re.sult and organic disease closely simulated. Di.s- 
turbanco.s of secretory function usuallj" are an 
accompaniment; in themselves seldom are they 
jiroductive of jiliy.sical di.scomfort. 

In gi-neval the presenting symptoms vary with 
the part of the digestive tube in which the normal 
muscular behavior is changed and with the char- 
acter and degree of that chang-e. There may be 
spa.sms of segments of the digestive tube of 
greatc'i' or le.sser extent, reversal of peristalsis or 
ab.-'eiicc of peri.slal.si.s. When the patient com- 
lilains of “lump in the thi'oat” or difficulty in 
.s-walJowing nil or part of the oesophagus is in 
.si.iasm. A complaint of pressure or fullness in 
the epigasti-ium may mean spasm of the cardia 
or the pylorus. Regurgitation, heartburn or 
■sour eructation m-’v indicate reverse peristalsis 
.sufficient to force a portion of the stomach con- 
tents into the oesophagus. The common symp- 
tom.s, “ga.s” and belching, may be explained on 
the same basis. “Gas in the stomach” almost al- 
ways is .swallowed air; these patients find by ex- 
perience that swalloiving air and later belching 
it will relax the contracted segment of smooth 
muscle causing distress. Thus logically they as- 
sume that having obtained relief by belching it 
that the gas is the offending agent. (1) 
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Regurgitation is distinguished from vomiting 
in that it is often voluntary, is not associated with 
nausea or salivation and that only a mouthful is 
brought up at a time. The repeated regurgita- 
tion of gastric contents into the lower oesopha- 
gus may be responsible for an oesophagitis which 
in turn gives rise to heartburn; such pyrosis 
is not, as commonly supposed, dependent upon 
increased acidity of the gastric contents. 

Spasm severe enough to cause a “drag” upon 
the peritoneum will cause sharp pain. It has 
been shown that the abdominal viscera do not 
contain pain-sense nerves but that the peritoneum 
does, (2) 

Uncori-elated spasm of unrelated segments of 
the lower intestinal tract ("spastic colitis" com- 
monly associated with constipation) often is seen 
in patients under emotional stress. Such condi- 
tion is favored by the habit of eliminating one 
food after another fi’om the diet and the tendency 
thus to subsist on a low residue food intake. The 
.symptoms complained of are abdominal pains 
and cramps accompanied by constipation. Spa.sm 
is produced by overstimulation of the motor 
fibres cf the sympathetic neiwes to the gut. At 
times disturbance of the peristaltic gradient may 
cause increased peristalsis and diarrhoea then 
occur.s. (3) 

The common causes of functional . disturbance 
of the gastro-intestinal tract are: 

(1) Emotional upsets; (2) Failure to lead a 
physiological life; (3) Allergic responses; (4) 
Mechanical faults. 

First let us consider functional disturbances of 
the alimentary canal which are due to emotional 
conflicts and complexes and their different reac- 
tions. Practically in my work I have learned 
that tactful questioning can bring out that the 
mental distress and its consequences may be at- 
tributed usually to one of four causes : Grief or 
sorrow' over death of friend or relative; woiTy 
or fear — usually of financial loss; constant bicker- 
ing in the home or domestic unhappiness ; sexual 
maladjustment. 

I am aware that psychologists recognize a more 
complete list of primary emotions. Sadler enu- 
mei’ates the following: (4) Feai% disgust, won- 
der, elation, subjection, tenderness,' sex hunger, 
food hunger, security, hoarding, pride of crea- 
tion, anger. 

According to this author these are combined to 
form fifteen secondary emotions and these again 
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combined ix) make ten “sentiments”. The senti- 
ments are again compounded to produce seven 
“controlling convictions”. These are the com- 
plicated tools of the psychoanalyst and really have 
no place in- practical gastro-enterologic diagno- 
sis. , Howevei', knowledge of the possible diges- 
tive anomalies dependent upon the complex inter- 
play of the emotions is essential to a proper 
understanding of the symptomatology capable of 
being caused by anomalies of the psyche as dis- 
tinguished from those due to organic or secretory 
faults. ' , 

, The first interview with the patient is helpful 
in placing him in a proper categoiy. The pui'e 
“neuro*' or the case which is predominantlj' 
psycho-neurological may be exemplified by the 
well-to-do woman who delights in \nsiting the 
doctor. She prances in talking volubly and does 
not listen to what the physician may say. Again 
the truculent man, demanding in his manner, 
states his diagnosis, what he wants done about it 
and may end up by maligning his last medical 
advisor: when pressed for a chief complaint, he 
may be stumped for a moment and then reply 
with a question such as “should these veins in 
my hand be flat?”, or “do you call mine a healthy 
complexion?” Unless some definite digestive 
symptom can be elicited patients of this type im- 
mediately should be referred to a psychiatinst. 
Usually they will not submit to an orderly gastro- 
enterologic survey anyway; nearly all will balk 
at the suggestion that a test-meal be removed by 
the stomach tube. 

The patient whdse digestive system really is 
upset on account of a true nervous condition will 
enter vith a sullen or distrustful air if previously 
he has been rebuffed, or with a worried expres- 
sion, watching naiTowly for any sign of disin- 
terest or impatience on the part of the physician. 
Then follows a list of doctors whom he has seen 
and the diagnoses which have been made; pex’- 
haps a detailed enumeration of the articles 
eaten in the past few days. The picture is a 
familiar one. The impatient physician may de- 
cide at that point that further investigation is 
not worth while and say, “the trouble is all nerv- 
ous” ; or assume the accusatory attitude with the 
statement, “you have started all this trouble in 
your own mind — ^jmu will have to get yourself 
out of it”. If this occurs in either case, here his 
usefulness to that patient has ended. The physi- 
cian who will listen seriously, extending just 
enough interest and sympathy when necessary 
and who, without committing himself, then will 
begin a thorough examination, has more chance 
of succeeding. Gastro-enterologists have been 
criticized for putting these patients through a 
routine alimentary tract survey, but this very ex- 
amination apart from eliminating possible or- 
ganic disease and disclosing many of the func- 
tional irregularities which may 'cause the symp- 
toms, really is the beginning of the treatment of 
that patient. Now he is satisfied that at last an 


earnest effort is being made to find his trouble. 
His stoiy has not been thrust aside as silly, and if 
nothing abnormal is found, this observation can 
be presented to him gradually and more convinc- 
ingly, while if something tangible and treatable 
has been discovered this fact will engender a sense 
of relief and a more co-operative spirit. 

One is always anxious until organic disease 
thoroughly has been ruled out for not rarely 
among so-called “neuros” there may be discovered 
incipient tuberculosis, hyperthyroidism or even 
early cancer of the stomach or bowel. 

General treatment should be directed towards 
retarding the pace of li\nng. If a leisurely vaca- 
tion is not possible, shorter hours of woi*k, rest 
before and after meals, avoidance of eating when 
tired or angry, excited or otherwise emotionally 
upset, will relax smooth muscle. Small feedings 
of high caloric value at frequent intervals will 
improve nutintion. 

The patient should be taken into the doctor’s 
confidence and explanation made how mental irri- 
tation can cause the functional disturbance of 
digestion. Then any local defect which has been 
found can be treated ; the oesophageal spasm by 
lavage or dilatation if necessary; the spastic 
bowel with abdominal compresses (cold cloths 
covered with an impervious dressing and worn 
over night), tonics, and moderately bulky diet; 
abdominal exercise and massage in the atonic 
cases; drugs as antispasmodics such as bromide 
and atropine, luminal and other barbital com- 
pounds : hyoscyamus, lupulin, cannabis indica and 
extract of sumbul, all have their advocates. 

Another group of patients affected with func-,^ 
tional dyspepsia are ill from a failure to lead a 
physiological digestive life. Overeating maj’’ 
cause overcrowding of the stomach, the intestines 
and liver with consequent symptoms. If the in- 
sult is not too often repeated it will subside upon 
a regime of fasting and with appropriate cathar- 
sis. 

Tobacco has been shovm to pi’oduce pyloro- 
spasrh and a pain-cj’^cle simulating that of peptic 
ulcer. Overwork, inefficient mastication, lack of 
exercise and the occurrence of constipation need 
no further mention. 

Gastro-intestinal allerg 3 ’' may cause many 
sj’-mptoms and simulate many organic diseases. 
Although allergy maj'- not come properly under 
the head of functional disturbance, many patients 
suffering from it and its consequences are classed 
as neurotics before the true state of affairs is dis- 
covered or even suspected. Dr. A. H. Rowe in his 
recent book, “Food Allergj'”, bases the diagnosis 
on the following data : 

1. The presence of an allergic tendency in the 
patient or his relatives. A family history 
of chronic indigestion is often due to in- 
herited food allergy especiallj’’ where other 
manifestations, such as migraine, urticaria 
or asthma are present in the patient or his 
relatives. 
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2, The history of definite food idiosyncrasies 
or dislikes. 

3. The presence of skin reactions to foods. 
Among the common complaints occurring 
are canker sores in the mouth, coated 
tongue, heavy breath, distention, belching, 
burning, nausea, vomiting, mucous colitis, 
diarrhoea, proctitis, pruritis ani and pain 
and soreness in almost any part of the ab- 
domen. Acute attacks have been operated 
upon for appendicitis, for besides the local 
manifestations such patients may even have 
fever and leucocjdosis. 

Treatment, when allergj’^ is the basis of the di- 
gestive disturbance, depends on the elimination 
of the foods to which mild or severe sensitization 
exists. This is said to be possible of accomplish- 
ment by means of Rowe’s elimination diets which 
contain foods to which patients infrequently are 
sensitive. 

Certain mechanical conditions, particularly 
duodenal stases, often cause digestive s 3 Tnptoms; 
phj'sical findings may be vague and for this rea- 
son the patient often is classed as neurotic. One 
of the most important of these mechanical condi- 
tions, and one which .should be more carefully 
searched for, is chronic duodenal stasis (5) and 
(6). This condition best is diagnosed with the 
aid of the fiuoroscope. Radiographs taken in the 
face-down position do not easily show it because 
this position favors release of the obstruction. 
On the fluoroscopic screen the duodenum fills as 
soon as the pylorus relaxes a little at times and 
thus demonstrates actual duodenal dilatation; 
then the barium' progresses to the jejunal angle 
only to surge backward again. The duodenum 
may be .seen to writhe or labor over contents in 
excess of normal; such condition may be asso- 
ciated wdth cramp-like pains. If positive signs 
should be exhibited by the radiograph they ai'e 
“puddling’’ or delayed emptying of the duodenum, 
VHiia}]}' with accompanying dilatation. 

Chronic duodenal stasis also may be due to ex- 
trin.sic causes such as gastroptosis, peritoneal 
bands or ex-ternal pressure from tumors or as a 
3-esult of inflamraatoiy conditions. Gastroptosis 
acts by increasing the acuteness of the superior 
duodenal angle or by compression at the mesen- 
teric root. It is possible that many of the vague 
symptoms of gall bladder disease between acute 
colic attacks are due to the periduodenitis which 
accompanies it and thus causing duodenal .stasis. 

Bands and membranes are developmental or 
infiamm.'itojy. As a result of non-absorption of 
embi-yonai folds the lesser omentum may extend 
to cover the gall bladder or downwai’d to the 
colon, forming the hepatoduodeno-colic ligament. 
(Brjmnt, Smithies.) Many writers on the sub- 
ject believe that this ligament when attached to 
a low, full caecum will exert a drag which sup- 
plies the necessarj’- compression where the liga- 
ment cro.sses the duodenum. Kantor (7) finds 


that hyperdesceht of the caecum commonly ac- 
companies duodenal stasis. 

An understanding of the developmental anoma- 
lies of the duodenal tube involves a knoiyledge of 
the embryonal development of the alimentary 
canal' from its withdrawal from the vitelline 
vesicle to the rotation of the colon and the, 
duodenum. 

Symptoms occur w’hen the peristaltic efficiency 
is insufficient to overcome the obstruction; The 
balance may be slowly lost with gradually in- 
creasing symptomatology. It may be lost sud- 
denly; in such circumstances .symptoms are apt 
to be acute. 

The symptomatology of duodenal stasis vari- 
ously is described by different authors so. that 
there is no clear-cut clinical picture. The symp- 
toms most often mentioned are nausea, regurgi- 
tation, weakness, headache, mental and physical 
depression, disturbed heart action, faintness and 
cold extremities. The toxins described as form- 
ing in the duodenum with obstruction undoubt- 
edly are responsible for some of these symptoms. 
This, the reader wdll recognize, is exactly the pic- 
ture described for digestive disturbances due to 
so-called neurasthenia. 

Whitachre (8) says: “An unmistakable group 
of symptoms cannot be defined, yet I am of the 
opinion that in the absence of positive findings 
for ulcer, cancer, gall bladder or kidney the, fol- 
lowing symptoms indicate chronic duodenal ob- 
struction: Loss of appetite, gas distension and 
pain in the upper abdomen; an early feeling of 
fullness at meals; a gradual reduction in articles 
and amount of food taken; periodic attacks of 
vomiting or bilious attacks; loss in strength and 
weight; neurasthenia; dizziness; malaise." In 
treatment, re.st in bed after meals is beneficial. 
Duodenal enlargement not alwmys is- demonstra- 
ble by X-ray studies. 

According to Kellogg (6) , when duodenal sta- . 
sis is present, two areas of discomfort commonly 
are observed ; at the left of the . median line 
slightlj’- above the navel and above to the right 
of the navel extending under the liver and to the 
shoulder. This distress may be a painful colic, 
intense and boring in character due to peristaltic 
unrest, or a steadj"^ dull ache, due to distention, . 
often lasting until it is relieved by vomiting. Oc- 
casionally, pain is limited to the back between the 
shoulders. ’Tlie discomfort may be relieved by, deep 
pressure below' the navel or by Ijdng face down- 
ward wdth the fists pressed into the abdomen^ 

Treatment: The majority of cases of duodenal , 
stasis is amenable to such treatment as is given 
for enteroptosis and intestinal stasis. Surgery; 
is indicated when medical treatment fails or when, 
the duodenum is greatly dilated. The surgical 
pi’oeedure varies with the conditions found at lap- 
arotomy and may be duodeno-jejunostomy -with 
or without some plastic operation, gastro-enter- 
ostomy or severance of bands. Jennings has re- 
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lieved certain patients simply by dividing the lig- 
; ament of Treitz. 

According to Whipple, of New York, the treat- 
ment of this condition should be carried on by 
close co-operation among.the gastro-enterologist, 
the psychiatrist and the surgeon. 

High caloric feeding, abdominal support, lying 
prone after nieals, occasional lavage and the men- 
tal guidance of the psychiatrist should be insti- 
tuted until it has been proven that surgery is 
necessary to relieve the obstruction. 
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CONCLUSION 

A routine study of the functions of the diges- 
tive tract will define more clearly the causes of 
the multiple and vague complaints which pa- 
tients, unjustly accused of being neurotic, unfold, 
and wall help to clarify the confusion of mind 
which most physicians bring to treatment. If 
this is done then there will be less need of the 
sign which Alvarez (9) has suggested for the 
waiting room of the intolerant physician : 

“Nervous patients need not apply here because 
they will receii’^e neither courtesy, proper atten- 
tion, nor help.” 



,Bp.et Ratner akd H. L. Gruel. 

Passage of Native Proteins Through the Normal 
Gastro-Intcstinal Wall. Jour. Clin, and Invest. XIII. 
July, 1934 (517-5S2). 

Since it is generally believed that under physiologic 
conditions, unsplit protein antigens are not absorbed 
through the intestinal ■wall, the authors determined to. test 
the ■validity of such a concept by carefully conducted and 
controlled experiments on both animals and humans. 

A perusal of the results obtained in both immature and 
mature guinea pigs leaves little room for doubt that oral 
sensitization can be produced in as high as 50 per cent 
of subjects. An interesting corollary ■was established by 
the observation that “shock” could result from a single 
feeding of the same protein that previously had been in- 
jected to establish sensitivity. This demonstrated not only 
the absorption of unsplit protein, but also its dramatic 
s'wiftness. A. third interesting group showed that milder 
degrees of shock could be produced by (“shock”) feeding 
animals pre^viously sensitized solely via the alimentary 
route. The significance of this certainly is to be appre- 
ciated by those who have dealt ■with allergic gastro-entei’o- 
colopathies. 

By means of the Prausnitz-Kustner skin phenomenon, 
a group of medical students demonstrated sensitivity to 
an orally administered antigen (cotton seed oil) not com- 
mon to their diet. Many like experiments on a group of 
children showed similar results. Not only the mechanism 
whereby unsplit ■ proteins are able to enter' the blood 
stream directly, but also the defense whereby the body is 
enabled to survive the ingestion of new and strange pro- 
tein foods is discussed! Absorption of unsplit proteins 
takes , place by virtue of solubility and rapid passage 
through the pylorus. Furthei'more, not alL proteins are 
readily digested. Defensive resistance, on the other hand, 
is lent by the enzymatic digestion of .protein, by the gen- 
eral impermeability of the intestine, by the development 
of specific anti-bodies, and by the renal excretory mechan- 
ism. 

It is felt that lesions of. the gastrb-intestinal tract 'can ' 
alter permeability to such an extent that sensitization 


can take place, and finally that a limited normal absorp- 
tion of unchanged proteins exists to protect against sen- 
sitization to the habitual protein of the diet. 

H. J. Wolff, Rochester, Minnesota. 

E. G. Sinclair. 

Physiological Revictvs. The Physiology of the Phos~ 
pholipids. 14:351-403, July, 1934. 

In an extensive review of the phospholipids, Sinclair 
points out that unlike the neutral fat of the body which 
is clearly a fuel substance and therefore shows wide varia- 
tion in amount, the phospholipids are to be looked upon 
as an essential component of every tissue cell and like 
the proteins, water, and salts are relatively constant in 
amount, regardless of the nutritive state of the animal. 

In regard to their function, the possibilities include: 
(1) that they are intermediary products in fat metabol- 
ism, (2) that they act as oxygen transport agents within 
the cells, and (3) that they are concerned in some more 
strictly physiochemical sense in the structural make-up 
and activity of the cell. 

While the first of these three theories has enjoyed the 
greatest popularity and is still most widely accepted, Sin- 
clair points out many well-established facts, all indicating 
that these substanees fulfill some function other than that 
of intermediaries in the metabolism of fat. 

Dwight L. Wilbur, Rochester, Minnesota. 

Roger M. Herriot and John H. Northrop. 

Cni^inlline Acetyl Derivatives of Pepsin. Jour. Gen. 
Physiol, 18:35-07, September SO, 1934. 

In a broad attempt to determine the molecular structure 
of pepsin, Herriot and Northrup studied the effect on 
its acti'vity of acetylation of various groups of pepsin. 
Three acetyl derivatives were isolated and obtained in 
crystalline form. The studies of these products show that 
acetylation of three or four of the primary amino groups 
of pepsin causes no change in the specific actmty of the 
enzyme but that the introduction of acetyl groups in other 
parts of the molecule results in a marked loss of actmty. 

D^wight L. Wilbur, Rochester, Minnesota. 
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. TN SELECTING a method for measuring the 
1- diastatic activity of duodenal drainage, it was 
sought to determine which of several method.? was 
best adapted foi- general use. The method.? were: 
the Wohlgemuth method (1), McClure’s modified 
Folin-Wti sugar determination (2), Lenders’ Ben- 
edict reducing sugar determination (3), Willstiit- 
ter’s hypoiodite titration (4), and the Meycivs- 
Baiiey picric acid method (5). 

In tile past we have used the Woljlgemuth 
method for determining amylolytic activity in 
duodena! drdinage. The method is based upon 
the production of erythrodextrin in a starch solu- 
tion, the pre.sence of the latter being determined 
by tlie color produced on the addition of a solu- 
tion of iodine. 'Die method has been subjected to 
severe critici.sni on the basis of time and material 
consumefi and is ,at best only relatively accurate 
when carried to the proper dilution (6). Re- 
peated dilution.?, e.xperience, and much care are 
required for any moderate degree of accuracy in 
measuring maximum h.ydrolysis of an enzyme so- 
lution. Using this method, Meyer.s and Reid (7) 
report that an accuracy of i2-5 per cent rvas the 
be.«t thal could be obtained in determinations 
made on the diastatic activity of blood. 

he estimation of amylolytic activity as adopted 
hy MeCiuve (2) is based upon the quantitation 
oi tJie reducing sugar formed from starcli hy- 
drolj’sjs by a modification of Folin-Wu’s blood 
sugar determination (8). A buffered solution of 
duodenal drainage diluted 1 :25 is allowed to hy- 
drolyzc a 2 per cent starch-phosphate mixture 
(pH 8.4) for one hour at 37 \ The reducing 
st.var in an_ aliquot is then estimated. Inasmuch 
a- gluco.se Ls used as the standard, the maltose 
lesuhing from the hydrolysis of the starch is ex- 
pressed in mg. of glucose. 

Lenders, Bergheim and Rehfuss (3) use Bene- 
dicUi titration method (9) to estimate the mal- 
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tose formed by starch hydrolj^sis. A 5 per cent 
starch solution made alkaline to phenolphthalein 
is used as a substrate to which undiluted duodenal 
drainage is added. N/10 sulphuric acid is added 
until the disappearance of color (pH 8). After 
incubation for one hour, the digestion mixture is 
titrated into Benedict’s alkaline copper tartrate 
reagent. Amylolytic activity is expressed in terms 
of maltose. 

Jn the method of Willstatter, Waldschmidt- 
LeHz and Hesse (4), the measui’ement of enzjTne 
activity is based upon a determination of the mal- 
tose formed when a buffered 1 per cent starch 
solution (pH 6.8) is acted upon by an enzyme 
solution for IS minutes at 37°. The reducing ■ 
sugar is then allowed to react with N/10 iodine 
in a solution made alkaline with an excess of N/10 
NaOH and the remaining iodine titrated with 
thiosulphate. Results are expressed in mg. of 
maltose. 

The method of Meyers-Bailey is one designed 
to measure the dia.stase in blood (5): In this 
method, the red color obtained by heating the 
hydrolyzed starch solution with picric acid and 
sodium carbonate is employed as the basis of a 
colorimetric determination. A glucose .standard 
is used and results are expressed in terms of 
glucose. , 

EXPERIMENTAL 

A comparison of the Wohlgemuth, McClure, 
Leuders, and Willstatter methods for measuring 
amyloljdic activity was made. Typical results ob- 
tained by the four methods on the same enzyme 
sample are shown in Table 1, Determinations 
ivere lain in triplicate and the values obtained by. ' 
any one of the four* methods check favorably ; 
hence, they are satisfactory for comparative pur- 
poses when carefully performed. Because of vari- 
ations in concenti'ation of enzyme, concentration 
of substrate, time of incubation, and pH of the 
digestion mixtures, the different methods give 
widely varying results. ■ , 
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Since it -was desired to compare tlie relative 
merits of the methods under examination in re- 
gard to (1) accuracy, (2) minimum time required 
for the determination, and (3) simplicity, cei*tain 
modifications had to be made in the procedui’es. 
In addition to placing the methods on a common 


Table I 

Avvjlohjtic Activity of Saliva. Using Four Dif- 
ferent Methods. Typical Residts. 


Method 

Enzyme 

dilution 

.Siihstnite 

I. Wohlgemuth 
to endnoint 

10 

starch 

II. -McClure 

1 c.c. 1 :25 

9 c.c. 2% 
starch phos- 
ph.atc mixt. 

1 ! 
j IIL Leuders j 

1 1 c.c. iin- j 

i diluted i 

i 10 c.c. 5*1 ! 

'. starch 

. pH 

Approx. 7.0 

S.4 

j S to 9 


Wohljiemuth 

mg. gluco.se 

i mg. maltose 


units 


1 

) 

Test 1 

MO 

5.0 

i 336.5 ; 

2 

123 

5.-1 

3.39.S i 

3 

117 

5.0 

1 323.5 1 

i Method 

IV.Will.st!itter 



1 Enzyme 

1 c.c. 1:10 



j dilution 

25 c.c. 1 % 



• . Sub.stnito 

starch 



j pH 

C.S 



1 

i : 

mg. Maltose 



1 Tcstl 

20.7 



i 3 

27.1 




basis for comparison, the changes instituted were 
made to alleviate certain defects such as optimum 
pH, dilution of enzyme, and certain minor factors 
that A\ill be discussed. 

Effect of pH and Concentration of Enzyme. 
Studies on the effect of pH on pancreatic diastase 
by Willstiitter, Waldschmidt-Leitz and Hesse (4) 
have established optimum activity for this enzyme 
at a pH of 6.8. That an acid solution greatly 
inhibits human diastatic activity is a generally 
accepted fact; however, there seems to be some 
confusion regarding the effect of an alkaline me- 
dium on pancreatic diastase. McClure (2) used a 
substrate buffered to pH 8.4 for his work on 
amylolytic activity and Lenders and his associ- 
ates were of the opinion that the employment of 
buffer mixtures offered no distinct advantages 
(3). Therefore, they carried out many of their 
determinations on an unbuffered starch solution. 
Willstiitter and his co-workers (4) found that 
pancreatic diastatic acti\ity was inhibited almost 
equally as the pH was shifted in either direction 
from an optimum of 6.8. This finding was con- 
firmed by us in a number of series of determina- 
tions in which diluted duodenal fluid was allowed 
to hydrolyze a starch solution at different pH con- 
centrations. Two per cent starch solutions, buf- 
fered over a range of from 5.6 to 8.4 with 0.2 
molar phosphate-NaCl buffer, were incubated with 
1 c.c. of duodenal fluid (diluted 1:25) and the 
amounts of reducing sugar formed determined by 
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tlie Folin-Wu (McClure) and Willstatter meth- 
ods. Typical results are shown in Table 2. In 
the determinations made after the method of 
Folin-Wu the reduced copper reagent was 
matched against a glucose standard (McClure) as 
well as against a maltose standard. Controls, con- 
taining 1 c.c. of boiled enzyme solution, were 
made on all determinations. In this regal’d it 
•sliould be pointed out that in determinations made 
by the Willstatter procedure all of the control 
samples gave comparable values, whereas, by the 
copper reduction method (McClure) the control 
samples were greatly affected by pH concentra- 
tion. Thus, the controls on values reported in 
Table 2 showed the following amounts of reduc- 
ing sugar after the buffered starch solutions had 
been incubated for one hour at 37° and heated 
in boiling water for five minutes, the latter pro- 
cedure being the method whereby enzyme activity 
is stopped in the McClure method : 

pH: 0.6 6.15 6.6 6.8 7.0 7.35 7.7 8.0 8.4 

Mg. maltose in control : 

0.0 1.8 2.9 3.7 4.8 7.1 10.3 13.9 18.1 

Because of the increasing values of the control 
samples in the McClure procedure, when the net 
values obtained by the two methods are plotted 
as curves (Figure 1) the effect is such that at 
highly alkaline pH concentrations the curve of 
enzyme activity as measured by the McClure 
method approaches the Willstatter curve. From 


this observation it would appear that, in addition 
to inhibiting enzyme activity, the employment pf '. 
an alkaline starch substrate results in one of two 
possible end results ; either the presence of excess 
alkali favors a more rapid and complete I’eduction 
of the copper reagent, or the alkalinity of the 
substrate enters into and accelerates hydrolysis, 
of the starch independent of the enzyme hydroly- 
sis. As is shown graphically in Figure 1, ,amy- 
lolytic activity is affected greatly by the pH con- 
centration of the substrate, the optimum occur- 
ring at a pH of 6.8. 

Dilution of the Enzyme. While a few enzymes 
have been shown to react with an activity that is 
almost directly proportional to the concentration 
of the enzyme, in the case of many . enzymes 
(lipase, sucrase, rennin, and trypsin) there is 'a 
difference in that a maximum intensity is soon 
reached and that subsequent concentration of 
enzyme is productive of no further increase in 
intensity. 

Different dilutions of duodenal fluid, ranging , 
from 1:10 to 1:80, were used with the view of 
determining a likely dilution that .would assure 
maximum activity with a given strength of suh-. 
strate. Typical results appear in Table 3. We 
have selected a dilution of 1:26 as a convenient 
dilution, although we feel that this point is one of 
little consequence so long as the dilution remains 
within the range of 1 :10 to 1 :40. 
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In Figure 2, the values obtained at different 
dilutions by both the McClure and Willstatter 
methods have been calculated and plotted to 
curve in terms of “K”, the constant for the 
monomolecular equation which governs the hy- 
drolysis of starch (vidu- infra) . 

Standardization of Methods. A survey of the 
woi'k on amylase studies bj* numerous investiga- 
tors reveals a great variance of opinion as to the 
selection of a soluble starch suitable for enzyme 
analysis. Whereas the majority of German inves- 
tigators have used Kahlbaum soluble stai’ch, many 
workers in this country prefer a product of their 
own manufacture ; 'others, particularly in connec- 
tion with viscosimeti-ic methods, employ Lintner’s 
soluble starch. A number of analyses were made 
on Kahlbaum, Lintner (Merck), and Mallinckrodt 
starch, ■ using the McClure and Willstatter meth- 
ods to compare the values obtained when the same 
samples of enzjnne solution (duodenal fluid) was 
allowed to act upon different starch substrates 
which were made up in 2 per cent solutions buf- 
fered to pH 6.8. Of the three brands examined 
the Kahlbaum starch appeal's to be the most solu- 
ble (Table 4) ; however, we are of the opinion that 
for comparative purposes any good grade of solu- 
ble starch satisfies the requirements. From the 
standpoint of convenience, the Kahlbaum starch 
remains in a homogeneous, transparent solution 
longer than the Mallinckrodt or Lintner products ; 


the last brand is the most gelatinous of the three, 
a property which accounts for its preference in 
methods based on viscosity changes. For our 
comparative work on methods, both the Kahlbaum 
and Mallinckrodt products were used; routinely 
we find the Kahlbaum soluble starch very satis- 
factory. 

For reasons discussed elsewhere (vide infra), 
we are of the opinion that maltose is the ‘principle 
reducing sugar formed by the action of d^iodenal 
drainage fluid on soluble starch. Because of this, 
it seemed desirable that the maltose be estimated 
as such and that the unit of diastatic activity be 
expressed as^ mg. of maltose. While, in any of 
the methods, the unit of activity is arbitrary, it 
seems irrational that a sample of maltose should 
be estimated against a glucose standard, espe- 
cially since the two sugars have such distinctly 
different reduction values (10), (11), (12). Mal- 
tose I'educes the copper reagent of the Folin-Wu 
and Benedict reagents and changes picric to pic- 
ramic acid in the picric acid method much more 
slowly and incompletely than glucose. This fact 
does not interfere greatly with the Benedict or 
picric acid method except from the standpoint of 
time required to carrj'^ the reaction to completion. 
In the Folin-Wu method, however, the difference 
is marked. Table 2 shows the difference in values 
obtained bj’^ reading the reduced alkaline copper 
reagent against a glucose and a maltose standard. 
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Table II 

Efu'd of pH Conceiiiraiion on Amylolytic Activ- 
ity.' 10 c.c. 2’7o Starch-Phosphate Soln- 
tion. Incubated 1 hour at 37°. 


!iO<i .' 
Stauilari: 

McClure 
Mg. OIiicoso: 

McClure 

Mg. Maltose: 

Willstiiltcr 1 
Mg. Maltosr': 

' 

IT- 

21.0 

17.2 1 

.5.8 

21.2 

17.4 i 


10.2 

37.9 

31.2 i 


10.4 

38.4 

. 31.0 


12.5 

40.1 

40.5 i 


12.3 

4.5.8 

40.2 


13.4 

49.5 

•io.7 ; 

i 

13.2 

49.0 

47.0 : 

‘ 7.0 

12.2 

45.2 

43.5 

12.5 

45.4 

43,2 

7.35 

0,5 

35.3 

32.8 

9.7 

35.5 

33.0 

7.7 

7.0 

20.0 

23.9 

/.o 

20.0 

24.3 

8.0 

5.2 

19.3 

17.5 


5.0 

18.7 

17.7 

8.4 

1.9 

7.0 

0.0 


1.8 

0.7 

0.3 , 


For comparative purposes the following stand- 
ards were used; For the Folin-Wu determina- 
tion (McClure) , weak and strong maltose stand- 
ards containing 0.25 and 0.5 rag. maltose per c.c. 
were used. For a standai'd in the Benedict titra- 
tion, the copper reagent used is made of such 
strength that 25 c.c. is equivalent to 50 mg. of 
glucose or 74.5 rag. of maltose (9). The factor 
for maltose was used in our determinations. Will- 
.statter (4) has established a factor of 17.15 mg. 
of maltose for each c.c. of N/10 iodine used up 
in the hypoiodite reaction. In estimations of mal- 
tose made by the picric acid method of Meyers 
and Bailey, a solution of maltose (0.5 mg./c.c.) 
saturated with picric acid served as the standard. 


Table III 

Effect of Dihition an Enzyme Activity. 


Sulj.stratc; 

10 c.c. 2% starch-phosphate solutions. 

.Method: 

McCIive: 

Willstatter: 

Incubation: 

1 lir. at 37°. 

15 min. at 37°. 

Dilution: 

Mg. maltose: 

Mg. maltose: 

1:10 

107.1 

46.2 

1:15 

88.8 

35.8 

1:20 

70.8 

29.7 

1:25 

05.0 

24.0 

1:30 

58.1 

23,0 

1:40 

45.1 

17.2 

1:60 

28.0 

10.9 

1:.80 

21.8 

9.1 


In order to know that the modified methods 
were capable of detecting accurately the maltose 
formed by enzyme hydrolysis of starch, a series 
of determinations were made in which weighed 
amounts of chemically pure maltose were esti- 
mated. Ten c.c. nortions of a 0.25 per cent mal- 


TabLE IV 

Comparison of Starches: 10 ■ c.c. 2% Starch- 
Phosphate Solutions (pH 6.8). 1 c.c. 1:25 Duo- 
denal Fluid. , Incubated for 1 Hour at 37°. 
Values Expressed a.s mg. Maltose. Determina- 
tions in Duplicate. 


Starch: 

KnlUbaurn 

Mallinckrodt 

Lintr or 

Method ; 

Test; 

1. 

2. 

Will- 

stiitter: 

Mc- 

Clure: 

Will- 
.sf litter: 

Me- ■ 
Cliire: 

Will- 

statter: 

Mc- 

Clure; 

44.7- 

41.3 

45.2 

42.2 

38.8 

38.9 

40.1 

39d^_ 

.30.2 

30.4 

37.5 

37.0 


tose solution were bulfered to pH 6.8, and the 
amount of reducing sugar wms estimated accord- 
ing to the maltose-standai-dized methods of Mc- 
Clure, Lenders, Willstiitter and Meyers-Bailey. 


Table V 

Accuracy of Methods. 


McClure 
j 25 mg. maltose 

Leu d era 

25 mg. maltose 

Willstatter 

25 mg. maltose 

Mcyt rs-Bailey 
25 pm. maltose j 

; 1. 25.25 

25.40 

25.20 

25.75 1 

I 2. 24.80 

20.0t) 

25.30 

25.00 , ! 

1 3. 25.70 

25.70 

25.25 

25.80 ■ 1 


Results are shown in Table 5. All four of the 
methods gave consistent results, and from a stand- 
point of comparative accuracy all four are satis- 
factory. It will be observed in Table 5 that the 
values obtained in the Willstatter method verify, 
the hypothetical factor established by Willstatter 
and his associates. 

The Presence of Maltase in Duodenal Drainage 
Fluid. Attention has been called to the fact that 
in the original McClure and Meyers-Bailey meth- 
ods a glucose standard is used to estimate the re- 
ducing sugar resulting from enzyme hydrolysis 
of starch. Our reason for preferring a maltose 
standard is based on the fact that, unless an ade- 
quate supply of the enzyme maltase is present in 
duodenal drainage, maltose is the end-product of^ 
saccharogenic activity. Qualitatively both the' 
disaccharide maltose and the monosaccharide glu- 
cose are reducing sugars; however, it is an ac- 
cepted fact that their reducing properties are 
quite different. Because of this difference in 
reducing power, and because the hydrolysis of one 
molecule of maltose yields two molecules of glu- 
cose, a serious quantitative error would be. intro- 
duced in the event that hydrolysis of some maltose 
to glucose took place wthout being taken into 
consideration. Such an error would be a con- 
stant one, and in such a case negligible, only if 
the amount of the enzyme maltase present re- 
mained cohstant. To determine whether maltose 
or glucose, or a mixture of the t^vo sugars, should 
be used as standard, it was necessary to find out 
to what extent the enzyme maltase entered into 
the hydrolj'sis. 

The question as to whether or not maltase ex- 
ists in duodenal drainage in amounts sufficient to 
introduce a variable by subsequent conversion of. 
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the formed maltose to glucose is one that has ap- 
parently had no consideration in the litemture. 
Willstiitter and Waldschmidt-Leitz (4) used a 
maltase-fi’ee glycerol extract, in their work on 
enzj’rae activity of the pancreas. Maltase has 
been shown to have a very wide distribution in 
many tissues and animal secretions as well as 
their blood serum. According to Mendell and 
Mitchell (13), maltase has been found in the in- 
testinal juice of man and animals bj^ a number 
of investigators; but extracts of mucosa have 
been found to be far more active than the secre- 
tion itself. Recently (1933), Tauber and Kleiner 
(14) have shown that maltase is completely in- 
activated by trypsin in \ntro. 

Table VI 

Tests for Maitase in Duodenal Drainage Fluid. 


Patient 

Enzyme 

Mg. Maltose 

Seji(?s i (approx. 75 mg, m.altose; 


20-30 

1 c.c. 1:25 

S0.3 


1 c.c. undiluted 

S0.2 

20-S 

1 c.c. 1:25 

79.8 


1 c.c. undiluted 

S3.3 

Control 

1 c.c. boUed 

S0.6 

Series ii (approx. 50 mg. maltose) 


20-4 

1 c.c. 1:10 

55.4 


1 c.c. imdilutcd 

55.4 

20-13 

1 C.C. 1:10 

4S.5 


1 C.C. undUutctl 

54.5 

Control 

1 C.C. boiled 

50.2 

To ascertein the likelihood of a 

variable in ( 

deteraainations 

due to the action 

of maltase 


duodenal fluid, buffered samples of chemically 
pure maltose (pH 6.8) were incubated with vari- 
ous concentrations of freshly obtained duodenal 
drainage. These samples were treated by the 
same procedures used to determine starch-split- 
ting acti\dtyL Under such conditions if maltase 
were a complicating factor in the results obtained 
in routine analysis some of the maltose should be 
hydrolyzed, evidence of which would be indicated 


Table VII 


Effect of MgSOi on Diastatic Activity. Activity 
in mg. Maltose. 


1 

Will- 



Mevors- 

1 Sample 

stfitter 

! McClun 

: Lenders 

^ Bailey 

1 XI 

130.2 

113.7 

141.2 

1 173.3 

' Hi MgS(L 

132.2 

144.8 

; 139.5 

185.4 

j 

: Control 

131.8 

143.7 

142.0 

151.8 

1 

132,2 

143,7 

140.9 

; 160.1 

; XU 

95.4 

139.0 

139.0 

•. 146.1 

' 5% MgS 04 

95.4 

i 140.0 

. 132.0 

142.0 

i Control 

95.3 

! 143.0 

13()..5 

i 142.5 

1 

94.5 

! 139.1 

1 130.2 

1 145.0 


by an incx’ease in the reducing power of the di- 
gest due to the presence of glucose after one hour 
of incubation. The maltose solutions (pH 6.8) 
were made up to contain approximately 5 mg. 
sugar per c.c., a concentration comparable to that 
present in starch solutions after hydrolysis with 
duodenal fluid. Determinations .were made on 
five different samples of human duodenal drain- 
age fluid using both the Folin-Wu blood sugar 
method and the Willstiitter determination. Con- 
trols containing an equivalent amount of boiled 
duodenal fluid served as a basis for comparison. 
TjTxical results appear in Table 6. 

In no instance was thei-e evidence of an in- 
creased amount of reducing sugar present over 
the amount present in the control determination. 
E\ddently active maltase is not present in Imman 
duodenal drainage fluid in quantities stiflicient to 
become manifest under the conditioris of the de- 
terminations. 

The Effect of MgSOt on Enzyme Activity. 
Since MgSO, is frequently used as an “excitant” 
in duodenal drainage observations, it was decided 


Table VIII 


Effect of Bile on Pancreatic Diastase. • Vahies in mg. Maltase (Modified Willstdtter Method*) 




log Xo. 1 

1 

i 

1 

log Xo. 2 

Dog Xo. 

? 


Dog Xo. 4 

Dog Xo. 


Serie-s 

Total 

Control 1 

Net 

I Total- 

Control j Net 

'I’ofal 

Control 

Xet 

Total 

. Control 

Net 

Total 

Control 

Xet 

1. 

9S.2 

18.9 1 

79.3 

140.8 

1S.5 i 122.3 

110.4 

17..S 

9S.0 

mm 

! 17.1 

01.9 

SS.O 

18.3 

69.7 

2. 

98.8 

20.0 1 

7S.2 

145.8 

22.8 ' 123.0 

117.2 


90.2 

78.0 

j 21.1 

57.5 

90.9 

23.6 

67.3 

3. 

97.6 

is.o 1 

79.0 

131.6 

21.0 1 110.0 

110.3 

18.7 

97.6 

70.2 

1 19.7 

56.5 

SS.3 


67.8 

4. 

94.5 

22.4 

77.1 

151.4 

27.S 1 123.0 

115.3 

25.2 

90.1 

83.5 

i 25.1 

5S.4 

92.3 

23.8 

68.5 

5. 

123.0 

45.5 ! 

72.5 

165.0 

40.S 1 124.2 

116.7 

29.4 

87.3 

95.0 

1 37.0 

57.4 

109.5 

45.3 

64.2 

. 6. 


1 


29.5 

27.1 i 2.4 

28.3 

26.3 

2.0 

27.3 

26.9 

0.4 

24.5 



7- 

64.7 

40.8 

17.9 

02.3 

3.5.0 1 -26.7 

7S.S 

41.2 

27.6 

40.3 

1 38.2 

2.1 

49.7 

44.6 

5.1 

8. 

47.7 

1 

5 



* f 




39.3 

1 


44.6 



9. 

119.8 

j 

! 

t 

. !| 



93.5 

1 

I 


109.0 



10. 

102.0 

t 

i 


! il 



78.7 

i 

i 

87.5 




’Determinations Ijy the metliod of McClure give comparable results. 


Series Enzyme Sohilxons 

.1. 1 c.c. Pancreatic Juice 1 :2o 

2. 1 c.c. Pancreatic Juice 1:25 + 1 c.c. GB Bile 1:25 

3. 1 c.c. Pancrestia Juice 1:25 4- i c.c. Hep Bile 1:23 

4. 1 c.c. Pancreatic Juice 1:25 -i- 1 c.c. Hep Bile 1:5 

5. 1 c.c. Pancreatic Juice 1 ;25 4- 1 c.c. GB Bile 1 :5 

'6. 1 c.c. Hepatic Bile 1 :5 

7. 1 c.c. Gail Bladder Bile 1 :5 . 

S. 1 c.c. Boiled Pane., Juice 1:25 -f 1 c.c. GB Bile 1:5 
9. 1 c.c. Pane. Juice 1:25-1-1 c.c. Boiled GB Bile 1:5 
10. 1 c.c. Pane. Juice 1:25 -f I c.c. Boiled Hep. Bile 1:5 
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to ascertain wliether MgSOj altered the enzyme 
activity of duodenal drainage fluid. A series of 
determinations were made in which MgSO< was 
adder] to the enzyme solution in concentrations of 
1 and 5 per cent The values obtained were com- 
pared with control determinations in w’hich the 
.same dilution of MgSO,-free enzyme solution was 
employed. Two jier cent starch solutions, buffered 
at pH 6.8, were u.sed as substrate and the samples 
were incubated one hour at 37'. Results shown 
in Table 7 indicate that the presence of MgSO, 
in duodenal drainage fluid in concenti-ations up to 
5 i;er cent does not alter the activity of panei'e- 
atic amylase. 

The Prcf>ence of Aini/laae in Bile and the Effect 
i)f Bile on Amyloliiiic Activitij. Ldhner (15) and 
Fossel (16) have demonstrated the presence of 
amylase in the biliary secretion of mammals. 
Since bile is generally present to a variable ex- 
tent in routine samples of duodenal drainage 
fluid, we desired to determine the effect of bile on 
pancreatic amylolytic activity. Samples of pure 
pancreatic .juice, hepatic bile, and gall bladder bile 
were obtained by acute experiment from five dogs 
and determinations were carried out in which the 
effect of bile in varying quantities was observed 
during starch hydrolysis by pancreatic amylase. 
The detailed procedure with results appears in 
Table 8; the values reported represent the 
amount of maltose resulting fi'om the hydrolysis 
of 15 c.c. of a 2 per cent starch-phosphate sub- 
strate (pH 6.8). Analysis of the determinations 
shown in Table 8 gives the following conclusions : 
(1) Hepatic bile, in 1:5 dilution, shows but little 
starch-splitting power, while gall bladder bile 
gives values on the average of ten times greater 
than hepatic bile (series 6 and 7). (2) The total 
amount of reducing .substances present is .slightly 
greater in the digests containing bile; however, 
because of increased values for the controls of 
such sample.s, the net values representing hydroly- 
.sis due to enzyme action are less (compare series 
1 with .series 2 and 5). (3) The enzyme activity 

displayed by bile (series 6 and 7) does not aug- 
ment the activity of pancreatic juice quantita- 
tively (compare series 1 to 7). This discrepancy 
is explained by the fact that the relationship be- 
tween enzyme concentration and activity is a cur- 
vilinear one : the addition of small quantities of 
highiv diluted biliary amylase to a highly active 
pancreatic juice does not result in a quantitative 
increase in the diastatic power of the combined 
pancreatic juice and bile. (4) The amount of 
reducing sub.stances in the control samples con- 
taining bile increases directly as the concentration 
of the bile is increased. That the reducing sub- 
stances present in samples in which bile has been 
mixed with pancreatic juice are not the result of 
a reaction of the latter with the former is shown 
by a comparison of series 5 and 9 and series 7 and 
8; It will be observed that the total reducing sub- 
stances (series 5) is unaltered when boiled bile is 
substituted for active bile (series 9), and that the 


control values obtained on boiled bile,, in the. ab- 
sence of pancreatic juice (series 7), checks the 
values obtained when boiled pancreatic juice and 
active bile (series 8) are allowed to react with 
the starch phosphate substrate. (5) Inasmuch as 
duodenal drainage samples are routinely diluted 
1 -.25 for analysis it appeai-s that the presence of 
bile, even when the samples are made up of equal 
parts of concentrated gall bladder bile and pan- 
creatic fluid, does not appreciably alter the results 
of determinations on diastatic activity (compare 
series 1 and 2). In the absence of pancreatic 
flow, the event of gall bladder evacuation would 
result in a sample of duodenal fluid composed 
largely of concentrated bile, which, when diluted 
1 :25, would show a decided deficiency in diastatic 
activity. Thus, despite the presence of small 
amounts of amylase in bile, the presence of bile 
does not interfere with the efilciency of routine 
determinations by the modified Willstiitter pro- 
cedure. 

Comparison of Methods. Investigation of the 
methods standardized against maltose was carried 
out in which the reducing .sugar formed by hy- 
drolysis of starch was estimated by the four 
methods under examination. Dog's pancreatic 
juice and human duodenal drainage were used as 
sources of diastase. Twenty c.c. of a 2 per cent 
starch solution (pH 6.8) was incubated for one 
hour at 37“ with 2 c.c. of the enzyme solution 
diluted 1 :25, and the reducing sugars formed 
were estimated according to the methods of Folin- 
Wu (McClure) (8), Benedict (Leuders)' (9), 
Wills^tter (4) and Meyers-Bailey (5). In re- 
ferring to these determinations as the “modified 
methods”, it should be borne in mind that no mod- 
ifications were made in the original methods for 
the e.stimation of reducing sugar except that mal- 
tose was substituted for glucose as a standard in 
the Folin-Wu and picric acid methods. The chief 
changes made in any of the procedui’es were those 
concerning substrate concentration, dilution , of 
enzyme, and hydrogen ion concentration. 

The results which are shown in Tables 9 and 10 
represent typical values obtained by a large num- 
ber of determinations in which the reducing 
sugars formed in a sample of hydrolyzed starch. 

Table IX 

Comparison of Methods: Amylolytic Activity of 

Pancreatic Juice of Dog. 10 c.c. 2^o Starch So- 
lution (pH 6.8). 1 c.c. Pancreatic. Juice (1:25). 

Activity Expressed in mg. Maltose. Determi- 
nations in Duplicate. 


WillstiiUor 

JlcClure 

Lcucicrs 

Meyers-Bniley 

Seric-s i 

124.7 

149.2 

13G.S 

179.7 

723..S 

147.2 

139.9 , 

17.7.2 

?erie.s ii 
103.0 

128.2 

118.3 

1C0.4 

101. .7 

122.7 


149.4 - 
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were estimated by the four methods under, exami- 
nation. All determinations were run in duplicate. 
Control determinations containing boiled enzi^me 
solutions wei’e made in each series of determina- 
tions. in all determinations on diastatic activity 
of both the dog’s pancreatic secretion and human 
duodenal drainage the same relationship is seen 
to exist between the values obtained by the four 
methods. The picric acid determination gave the 
highest values, the copper reduction methods gave 
intermediate values, and the hj'poiodite reaction 
gave the lowest values (see Tables 7, 9 and 10) . 
(The explanation of this difference is given in the 
discussion.) 

Pancreatic juice of the dog was obtained by 
acute experiment and its diastatic activity esti- 
mated by each of the four methods. Typical x’e- 
sults with diastase expressed in mg. maltose ap- ' 
pear in Table 9. 

Table X 

Comparison of Methods: Amylolytic Activity of 
Human Duodenal Drainage. 10 c.c. 2fo Starch 
Solution (pH 6.S). 1 c.c. Duodenal' Drainage 

(Diluted 1:25). 


Sample 

Will- 

statter 

.McClure 

Leaders 

Meyers- j 
Bailey | 

I 

110..T 

13C.S 

121.8 

16S.7 1 

- 

119.7 

154.S 

124.0 

170.5 ' 

• 

II 

110.5 

127.2 

119.6 

162.8 


10S.9 

120.0 

121.8 

10L:i 

III 

123.7 

1.38.7 

136.5 

156.2 


125.0 

142.3 

133.0 

163.0 

IV 

ss.s 

97.3 

93.2 

1 1.5.6 


87.6 

99.5 

95.1 

118.3 


In our determinations on, human duodenal 
drainage fluid diastase, samples were obtained by 
duodenal intubation, using intravenous injections 
of secretin to initiate response of the pancreas. 
Table 10 shows typical results obtained by the 
four methods under examination. Diastatic ac- 
tivity is expressed in terms of mg. of maltose. 

DISCUSSION 

Within comparatively recent years, many stud- 
ies have been carried out on the enzjanes of duo- 
denal drainage, with the object in view of de- 
termining the state of pancreatic function in 
pathologic conditions in which enzyme activity 
was used to denote the functional state of the pan- 
creas. A review of the literature reveals many 
conflicting conclusions and a lack of uniformity 
due, probably more than for any other reason, to 
the innumerable methods of investigation and the 
confusing arbitrary units and intangible values 
used to express . enzyme activity. As we have 
stated, our investigation was made to determine 
which of the more commonly used methods was 
best adapted to routine analysis of duodenal 
drainage fi'om the standpoint of accuracy, time 
and simplicity. 


(:2d 

From the standpoint of comparative, but not 
quantitative accuracy, any one of the four meth- 
ods examined is satisfactory. Referring to the 
values obtained by the different metliods on the 
same sample of hydrolyzed starch (Tables 9 and 
10), a definite relationship is seen to exist. The 
picric acid method of IMej'ers-Bailey has the high- 
est values, the copper reduction methods have val- 
ues that are intermediate, and the Willstatter 
method has the lowest values. In the case of re- 
sults obtained by the copper reducing methods 
and the Willstatter method, our findings were in 
accord wdth those reported by Willstiitter, Wald- 
schmidt-Leitz, and Hesse (4). They attributed 
this difference to the selectivity of the hypoiodite 
reaction for maltose, whereas, in the case of the 
copper reduction methods the dextrins and sec- 
ondary hydroljdic products as well as the reduc- 
ing sugar enter into the reduction of copper. 

Another contributing factor to higher results 
in the colorimetric procedures hs well as in the 
Benedict titration is the employment of heat to 
hasten the action of the reducing sugar. The 
heating of pai’tially hydrolyzed starch in an alka- 
line solution, which is the case in Folin-Wu, 
Benedict and picric acid procedures, would un- 
doubtedly facilitate a breakdown of intermediate 
polj’^saccharides and a subsequent reduction of the 
reagent. Inasmuch as the control starch solu- 
tion, to which boiled enzyme has been added, 
has undergone little if any hydrolysis such inter- 
mediate polysaccharides as are present in the hy- 
drolyzed sample will not be present and the con- 
trol would, therefore, fail to rule out this variable. 
The hypoiodite reaction is carried out at room 
temperature and the same factors apply to both 
the control determination and the unknoAvns. 
This theoiy seems to have been confii*med in our 
investigation, for although either method gives 
identical values on a known sample of maltose 
(Table 5), the copper reducing methods give ap- 
preciably higher values on a sample of starch. It 
seems likely that the same reasoning would ac- 
count for the comparatively high values obtained 
by the picric acid method ; however, if these fac- 
tors remain constant they do not detract from the 
comparative accuracy of a series of detei'mina- 
tions, since the reliability of any enzyme method 
depends upon constant relative results rather 
than specific quantitative reactions unaffected by 
intermediate reactions. The Willstatter determi- 
nation has one outstanding advantage over the 
colorimetric method of Folin-Wu and the picric 
acid method in that the entire amount of reduc- 
ing sugar formed is estimated by a single volu- 
metric titration. The method as used in our rou- 
tine analysis accurately determines amounts of 
maltose ranging from 0 to 150 mg. of sugar with- 
out altei-ations in the procedure. On the other 
hand, the colorimetric methods (Folin-Wu and 
Mej’-ers-Bailey) are procedures designed for 
micro determinations on small quantities of sugar. 
Adaption to the determinations of large quanti- 
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ties of sugar such as is encountered in duodenal 
drainage analysis necessitates a dilution of 10 to 
20 times of the digest in order that the concen- 
tration of reducing sugar in the unknown aj^ 
proximate that of the standards against which 
they arc compared. Unless the unknown and 
standard agree quite closely when read in a colori- 
meter the error, which is multiplied by the dilu- 
tion, becorne.s great. These rigid requirements 
almo.st require a foreknowledge of sugar concen- 
tration in order that the unknown be diluted to 
the desirable dilution. Frequently it becomes 
nocessarv to repeat a .series of determinations be- 
cause the unknown is not within the range of the 
standards. Thi.s criticism of the Folin-Wu and 
Meyer.s-Bailey rnethod.s is meant to apply to these 
methods only when used in determinations such 
as ours wherein 10 to 150 mg. of maltose is esti- 
mated. 

Compared on the ba.sis of time and simplicity, 
the Willstatter method has many advantages over 
the other three methods. A series of 6 or 8 de- 
terminations can he made in the time required 
for one determination by any of the other meth- 
ods. In the case of the colorimetric methods, 
con,siderable time i.s spent in diluting and trans- 
ferring aliquots from one tube to another, where- 
as, in an estimation according to the WilLstatter 
method the entire determination is carried out in 
one flask. Although Benedict’s method (Leuders) 
is without .some of the disadvantages offered by 
the colorimetric methods, it is more indirect and 
more time-consuming than the Willstatter method 
in that obtaining the exact “end-point” is tedious. 

From our investigation we have concluded that 
the Willstatter method is more suited to the esti- 
mation of diastase in duodenal drainage than the 
methods of Wohlg-emuth, McClure, Leuders and 
Meyers-Bailey, It offers a convenient, time-sav- 
ing-. accurate determination that gives consistent 
results over a wide range of sugar concentration. 
The selectivity of hypoiodite for maltose is more 
specific than are the reducing agents of the other 
methods, and the units of activity are sufficiently 
high to he convenient. 

The Willstatter MelJiocl Modified to Determine 
the Amylolytic Activity of Duodenal Drainage. 
Certain modifications of the method of Willstkt- 
ter, Waldschmidt-Leitz and Hesse (4) were made 
to adant the procedure to the estimation of dia- 
sta.se in human duodenal fluid. Determinations 
by the modified method are made as follows : 


Pipette 16 c.c. of a 2 pee cent soluble starch solution 
biiffered to a pH of G.8* into a 250 c.c. Erlenmeyer flask. 
• lace in a constant temperature water bath regulated at 
•j 7 and, ns soon as the starch solution has reached this 
^ the enzjTne solution (duodenal 

fluid) to he ^tested diluted 1 in 26 parts of distilled -water. 
Keep at 37 for exactly 15 minutes. Eemove the flask, 
^ hhe enzyme action and then add 

v/o'x- slowly with shaking 50 c.c. of 

^/8 iMaOH. . If the color has not faded after this addi- 
tion add enough additional NaOH to obtain this color 
change. ^Ait stand for 15 minutes, make distinctly 
acid, with dilute H,.SO, (2 c.c. 10% H,SOD and titrate 


"the excess iodine with 0.05 N sodium thiosulphate,**** 
One c.c, of N/10 iodine is equivalent to 17.15 mg. of 
maltose. A control consisting of 15. c.c. of 2 per cent. 
.starch-pho.sphate containing 1 c.c. of boiled enzyme solu- 
tion (diluted 1:25) is set up to determine the amount of 
iodine taken up by the starch. Ordinarily, a control de- 
termination on the stock solution of 2 , per cent .starch 
suffices for all determinations made using this lot of sub- 
strate, The method is based upon the folloiving reactions: 

(1) 2Na0H+lr=NaI+Na0I+H20. 

(2) NaOI + maltose=NaI-!-oxidation products. 

(3) NaOI (c.xce.ss)-fNaI-|-HiSO<=Na:SO,-f-l2-fH,0. 

The hydrolysis of starch to maltose is a reaction of the 

first order, for which the equation is K=l/t log • ■ - . “t” 

a-x 

is the time the enzyme was allo'w.'ed to act; “x” is the 
amount of maltose equivalent to the iodine taken up (1 
C.C. of. N/10 iotline=0.0ni5 grams of maltose); and “a” 
is the maximum amount of maltose which can be set 
free by the starch, or 0.2250 grams. The' value of “K” 
represents the number of units of amylase in the sample 
taken, and this multiplied by the dilution gives Will- 
statter units per c.c. For purposes of accuracy the value 
of K should be from 0.001 to 0.03; if less than the mini- 
mum the titration will be too low for accuracy, and if 
greater than 0.03, it indicates that the enzyme action has 
proceeded beyond the optimum range. 

Amylolytic activity may be expressed either in mg. of 
maltose as derived from the thiosulphate titration or in 
terms of Willstiitter units which involves solving the 
equation of the monomolecular reaction of K, Calcula- 
tion; > 

[20 (c.c. iodine)]— [Excess iodine+iodine taken up by 
control] X 17.15=mg. of maltose. 

K==1./1S log 

(0.2250— mg. of maltose determined) 

In Figure 3 appears a conversion curve for computing 
value of maltose expressed as mg. in terms of “K”. 

*The, buffered starch solution is prepared by boiling 10 
grams of soluble starch (Kahlbaum) in 250 c.c, of dis- 
tilled water containing 2.92 gms. NaCl (0.2 M solution). 
To this is added 250 c.c. of phosphate buffer solution (70 
c.c. 0.2M KH,P04 and 180 c.c. 0.2M Na,HPO,). The final 
pH of the 2 per cent starch-phosphate mixture , should be 
checked; however, in our experience this procedure gave 
a final pH of 6.8. 

**12.685 grams pure resublimcd iodine. 18 grams pure 
KI dissolved in 20 c.c. water. Add the iodine, dissolve 
with .shaking, and make up to 1 liter. Standardize against 
N/10 or N/20 sodium thiosulphate. . , 

***The color change in control samples -will he from 
deep blue to a transparent blue; that in determinations 
will change from deep purple or bro-\vn to faint lavender 
or yellow as the case may be. 

****As the end-point is approached, the blue color of 
free starch appears. If enzyme action has been sufficient 
to render the substrate devoid of free starch, l.or 2 c.c. 
of starch solution is added and the titration continued 
until the end-point is reached, after which a few drops of 
10 per cent H.,SO, .should be added to the colorless solu- 
tion to insure the technician that all , of the free iodine 
has been libei-ated. 

Under the conditions outlined under the modified Will- 
statter method, addition of starch solution as an -indi- 
cator -was not necessary in the case of any of our duodenal 
fluid samples; however, prolonged incubation time or the 
use of enzyme solutions more active than those used by 
us may make such an addition desirable. The accuracy 
of the method is most exact when the value “K” is be- 
tween 0.001 and 0,03. 

SUMMARY ■■ 

Four methods for the determination of amy- 
lase in duodenal drainage and pancreatic juice 
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have been investigated from the standpoints’ of 
accuracy, time required and simplicity. Of the 
four methods, the ’Vl'^illstatter hypoiodite titration 
is best suited for clinical analysis of duodenal 
drainage fluid. , It fulfills, to a greater extent than 
the methods of McClure, Leuders, and Meyers- 
Bailey, all of the requirements^ This is true even 
after making modifications in the McClure and 
Leuders procedures that eliminate certain unde- 
sirable features. 

1. The disadvantages of the oidginal McClure 
method are: ,(1) A pH of 8.4 suppresses amy- 
lolj'tic activity. (2) The maltose formed by en- 
zjTne , hydrolysis of starch is read against a glu- 
cose standai'd. (3) A series of determinations 
requires considerable more time than required to 
analyze the same number of determinations by 
the WillslStter method. 

2. The disadvantage of Lenders’ methods are : 
(1) Phenolphthalein interferes with the final ti- 
tration of hydrolyzed starch into alkaline Bene- 
dict’s reagent. (2) A 5 per cent starch solution 
does not remain homogeneous for any length of 
time. (3) In addition to one hour for incuba- 
tion, each individual titration requires consider- 
able time and patience if properly carried to an 
exact end-point. 

3. The Willstatter method possesses no signifi- 
cant undesirable features; it is as accurate, if not 


more accurate, than the other methods, and it 
gives the nearest theoretical values when maltose 
is recovered quantitatively. The method, modi- 
fied for determining amylase in human duodenal 
drainage fluid, is given in detail. 

4. Amylolytic activity is affected markedly by 
the pH concentration of the substrate; optimum 
activity is obtained at a concentration of pH 6.8. 

5. An enzyme dilution of one in twenty-five 
parts is within the range of optimum activity for 
the hmylase in pancreatic juice and duodenal 
drainage fluid when used with a 2 per cent starch 
substrate buffered at pH 6.8. More concentrated 
enzyme solutions may be safely used. 

6. Maltase is not present in duodenal drainage 
in amount sufficient to introduce a variable when 
the reducing sugar formed is estimated as mal- 
tose. This is true even when incubation of the 
substrate and enzyme solution is continued for 
one hour. 

7. MgSOj,- present in duodenal drainage fluid 
in concentrations as high as 5 per cent, has no 
apparent effect on amylolj’tic activity as detei*- 
mined by the methods under examination. 

8. The presence of bile in duodenal fluid does 
not interfere in determinations of amylolytic ac- 
tivity as measured by the modified Willstfitter or 
McClure procedures. 
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ABSTRACTS 


Bowie, D. J., and Vineberg, A. M. 

Combined Histological and Physiological Study of 
Gastric Secretion under Prolonged Vagal and Hista- 
mine Stinudation. Trans. Roy. Soc. of Canada, Vol. 
2S:126, 19,14. 

Variations in stimulation of the gastric glands seemed 
to activate different cytological elements in the gastric 
mucosa. Strong vagal stimulation gave a secretion high 
in peptic activity and acid content. Histamine stimula- 
tion produced a secretion extremely low in pepsin but high 
in acid content. On histological examination it was found 
that after strong vagal stimulation the zymogenic gran- 
ules in the peptic cells were greatly reduced in number, 
whereas after histamine stimulation such reduction was 
not observed. In both types of the experiment the corre- 
sponding . stimulation lasted for several hours and pro- 
duced approximately equal volumes of gastric juice (from 
800 C.C. to 1000 c.c.). Thus the histological evidence con- 


firms the physiological conception of independent regula- 
tion of the activity of certain cytological elements of the 
gastric mucosa. 

B. P. Babkin, Montreal, Canada. 

Faust, Ernest Carroll, and Kagy, Edwin S. 

Studies on the effect of feeding Ventriculin, Liver 
Extract, and raxv liver to dogs, experimentally in- 
fected with Endamcba Histolytica. Amer. Jour. Trop. 
Med., U:2Sr,-257, 1934. 

A sacrifice of 19 dogs experimentally infected with En- 
dameba Histoli/tica, to learn the effect of feeding Ventric- 
ulin, Liver Extract, and raw liver in the course of the 
infection. A problem perhaps of academic interest but of 
no practical value in the treatment of human amebic in- 
fections, since dietary' measures assume only secondary 
importance as compared to the chemotherapy of this in- 
fection. W. G. Boeck. 
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SECTION III— Nutrition 


The Complete Treatment of Pernicious Anemia* 

By 

RUSSELL L. HADEN, M.T). 

CnKVBLAXD, OHIO 


OINCE the advent of liver therapy in pernicious 
anemia, many articles have been written on 
the treatment of this disease. The number of 
liver substitutes alone and in combination offered 
for clinical use is legion. Preparations for oral, 
intramuscular and intravenous use now are avail- 
able. Recommendations concerning the use of 
these agents include single massive doses orally 
at infrequent intervals, a single intravenous in- 
jection periodically, intramuscular injections at 
varying intervals, and different combinations of 
oral, intravenous and intramuscular treatment. 
It is apparent, however, from recent articles and 
from observation of patients incompletely treated 
that still there is much confusion and lack of 
knowledge concerning the management of this 
serious and commonly observed disease. Minot' - 
well has stressed the need for treating pernicious 
anemia from a quantitative standpoint and for 
supplying enough potent material throughout life 
for the individual patient afflicted with this dis- 
ease. 


Clinictilij', there are three phases of perniciou.' 
anemia, the gastro-intestinal, the hematologic ant 
the neurologic. The older idea that the disease it 
caused fay the action of a to.vin, derived from the 
pstro-inte.stinal tract, acting on the blood cells, 
)one marrow and spinal cord has been abandoned 
All observers,_ as a result of the brilliant work 
oi Castle and his coworkers, now agree that the 
disease belongs in the deficiency group and is due 
to the lack of a substance formed by the interac- 
tion ol an intrinsic factor secreted by the stomach 
and an extrinsic factor .'•upplied by the food The 
js the simplest clinical indi- 
ZZt defect. Besides the gastric 

defect, glossitis and atrophy of the tongue are 
t ery conimralj- obserc^ed, and diaiThoea frequent- 
b occurs. the gastro-intestinal phase con- 

cerns largely the primary’ defect in gastric secre- 

or^rftolre'dtficlency" -- 
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extrinsic factors. This substance is necessary for 
the normal gi’owth of new red cells in the marrow 
at the megaloblast stage. In the absence of this 
substance erythrocytes develop to a certain stage 
and die in situ since they are unable to grow to the 
point at which they nonnally would emerge from 
the marrow. Many of the cells which do get out 
are larger than normal, hence the characteristic 
macrocytosis. The lemon yellow color of the skin 
or clinical jaundice is due to an excessive destruc- 
tion in the marrow of eiythrocytes which are un- 
able to mature, with consequent increase in bile 
pigments in the plasma. The red color of the 
marrow of the long bones in the active stage of 
pernicious anemia is due to the great accumula- 
tion of cells which cannot mature because of the 
lack of the specific substance. The leucopenia 
and thrombopenia result from the mechanical 
blocking of the leucocytes, thromboc.vtes and meg- 
akarocytes in the hyperplastic marrow. All the 
characteristic blood findings in pernicious anemia, 
such as macrocytosis of the ery’throcytes, exces- 
sive maturity and decreased number of leucocytes, 
lowered platelet count, and increase in bile pig- 
ments of the plasma are due to the interference, 
with growth of red cells in the marrow, resulting 
fiom the lack of the specific substance necessary 
for the norma] development of erythrocytes. 

The neurologic phase of pernicious anemia in- 
cludes the characteristic involvement of the pos- 
terior and lateral columns of the spinal cord, the 
frequent peripheral neuritis, and the infrequent 
cerebral disturbances. These symptoms formerly 
■were ascribed to the anemia and some unknown 
toxic agent. Now they are interpreted as due to 
the loss of something necessary for the integrity 
of nerve tissue. It is still not clear whether this 
IS the same substance necessary for nomal ery- 
throcyte fomation. 

Usually the neurologic phase of the disease ac- 
companies the hematologic phase. It may occur 
with only slight changes in the blood so that the 
neurologic changes overshadow the blood findings. 
Rarely, if ever, does the neurologic phase develop 
in an untreated patient in the entire absence of 
macrocytosis, so it seems the red cells always must 
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show evidence of a deficiency if the integrity of 
. nerve tissue is impaired. This is strong evidence 
that the substance concerned in the two phases is 
identical. The marked improvement in neurologic 
lesions which is irequently obsei'ved following 
treatment with the substance specific for normal 
I'ed cell formation also speaks strongly for the 
identity of the two substances. It seems certain 
that the deficient substance is not a knowm vita- 
min or other preformed body, since treatment 
with these alone helps little. For the formation 
of this protective substance the mtei-action of an 
intrinsic and extrinsic factor seems required, just 
as for the hematopoietic protective substance, 
^trauss and Castle-’ suggest that the substrate or 
Extrinsic factor may be vitamin B. for the sub- 
ptance, required for normal ei'j’thocjTe formation, 
and vitamin B, for the substance necessary for the 
normal integrity of nerve tissue and the intrinsic 


factor may be the same in both instances. 

It is apparent, then, that all the symptoms of 
pernicious anemia except those incident to the 
achlorhydria, namely glossitis and atrophy of the 
tongue, anemia, macrocytosis of erythrocytes, in- 
creased icterus index, thrombopenia and leuco- 
penia, neuritis and subacute combined degenera- 
tion of the spinal cord are secondary to and result 
from a deficiency in the protective substance or 
substances normally present. So far as is known, 
once the deficiency is established, it is permanent. 
The treatment of all phases of the disease is thus 
entirely dependent on adequately and continu- 
ously supplying the missing factor or factors. 

Deficiencies in other than the specific substance 
also occur commonly in pernicious anemia, prob- 
ablj" because the absorption and utilization of food 
factors are interfered with in patients having 
achlorhydria and the gastric defect. The general 


Fig. 1. The coui'se of the blood in properly and completely treated pornicioiis anemia. There is a rapid rise in the hem- 
atocrit reading (volume of packed cells). The hemoglobin rises also but the increase in hemoglobin often is less than 
the increase in cell mass so a hypochromia develops. If this persists, iron should be given although there is usually a 
sufficient reserve store of iron to supply any iron need. The red cell count rises and the volume and color indices fall. 
■Often the color index is noi-raal long before the volume index has reached the normal line. The blood is never normal 

until the volume index has reached 1.00 and remained so. 
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Fis. 2. Blond findinRs over two and ono-haU years in young woman with a history of anemia for three years and 
marked combined system disease. She was .entirely disabled with predominant lateral column involvement. A correct 
diagnosis had been made but treatment had been very irregular. For economic reasons treatment has consisted entirely 
of liver by mouth. Note tiiat the blood rapidly returned to normal and remained so until the patient stopped eating 
liver for a time. No significant anemia developed but the icterus index rose indicating excessive death of immature ery- 
throcytes in the marrow, and the volume index promptly became abnormally high. IrVith resumption of liver treatment 
the blood again returned to normal. A cord lesion is very apt to develop or progress during such a period of deficiency, 

although the anemia may be of no significance.' 


nutrition i.s impaired as shown by the rapid gain 
in weight observed in patients properly treated, 
and the finding at times of other known vitamin 
deficiencies with pernicious anemia, such as beri- 
beri, pellagra, sprue and of an idiopathic iron de- 
ficiency. These deficiencies usually are automat- 
ically corrected by the diet, the general measures 
and the specific therapy applied in cases of per- 
nicious anemia. Often the other missing protec- 
tive substances need to be supplied continuously 
in larger amounts since intestinal absorption is 
alway.s intei’fered with by reason of the achlor- 
hydria. The successful treatment of pernicious 
anemia depends on satisfying adequately the de- 
ficiency responsible for the disease. The problem 
i.s to supply completely the missing substance, not 
to give liver or some liver substitute in certain 
amounts so many times a day, since the deficiency 
is quantitative and varies greatly in different pa- 


tients. The disease once established - must be 
treated continuously and without interruption 
during the remainder of the patienfs life. - 
-WTiat are the criteria for determining the de- 
ficiency and measuring the efficacy of treatment? 
Clinical criteria of the deficiency are the anemia, 
glossitis and parasthesias. The progression or 
development of such symptoms during treatment 
is proof of activity of the disease, and the con- 
tinuation of a deficiency. Often the anemia is not . 
sufficiently marked to be detected clinically, and 
the neurologic phase may persist as the result of 
permanent irreparable damage to nerve tissue, 
even with complete treatment. A more sensitive 
indicator is required. The one characteristic blood 
finding in pernicious anemia from the laboratory 
standpoint is macrocytosis of the erythrocyte. 
This is the first hematologic manifestation of the 
disease and persists when all other signs are gone. 
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> ; ; -so is by far the most valuable indicator of the 
; , ■ : deficiency: Even when the neurologic signs over- 
: r : shadow all , others, macrocj'tosis is almost in- 

; variably present if the disease is untreated. If 
, glossitis . and atrophy of the tongue are due to 
. , active pernicious anemia, macrocjd;osis also is 

- ; found. This one criterion is a constant, accurate, 
' and dependable measure of the deficiency and also 
the .efficacy of treatment. The blood is never 
normal if macrocytosis persists. The presence of 
a macrocjd;osis is absolute evidence of an incom- 
pletely supplied deficiency. 

Macrocytosis of the erythrocytes is determined 
from the red cell count and hematocrit readings. 
The volume of the mean cell may be calculated in 
cubic microns. The actual measurements, how- 
ever,, are not so significant as the size of the cell 
. relative to nonnal. The volume index which 
shows the volume of the mean cell relative to 
noi'mal is the best measure of the cell volume. 
The technic for determining the volume index and 
cell volume has been described elsewhere'. • Macro- 
..cytosis is seldom observed excepting in pernicious 


anemia. Macrocytosi.s with achlorhydria is almost 
absolute evidence of pernicious anemia. In deter- 
mining the volume index, normal figures should 
fall between 0.95 and 1.05. Borderline figures are 
0.90 to 0.95 and 1.05 to 1.10. A volume index below 
0.90 or above 1.10 is definitely abnormal. An ade- 
quately treated patient Avith pernicious anemia 
will always show a return of the volume index to 
1.00 or lower, and continue at a normal level un- 
less a deficiency again develops. The amount 
necessary for such a result must be determined 
for each patient. 

The neurologic lesion is by far the most serious 
clinical phase of pernicious anemia. The charac- 
teristic degenerative lesion involves predominant- 
ly the posterior and lateral columns of the spinal 
cord. It has been thought in the past that once 
the lesion has developed, repair is impossible. 
With liver therapy excellent symptomatic im- 
provement in the neurologic lesions has been re- 
ported. Other observers report progression of the 
neurologic signs and symptoms in patients under- 
going specific therapy or the development of such 


Fig. S. Successive blood examination in a patient with combined system disease. The neurologic involvement was pre- 
dominant in the posterior columns, with a resulting ataxia which confined the patient to a wheel chair. Note that the 
hematocrit reading and hemoglobin were practically normal when the patient was first seen. The macrocytosis was 
well marhed. however, as shown by the high volume index. With no significant change in the hematocrit reading or hem- 
oglobin the volume index has returned to normal and remained so. The patient has taken liver extract every day and 
eaten some liver regularly. He has made a complete symptomatic recoveiy and returned to his work as a farmer, 
although the signs of posterior column involvement have not completely cleared up. 
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Fite. 4. Findings in patient v^ith extreme combined system disease, including a cord bladder wnth inability to void. The 
diagnosis had lieon correctly made and the patient had had incomplete treatment for three years. When admitted she 
was completely disabled from the cord lesion and confined to a wheel chair. She has had intensive dietary, oral and 
intramuscular therapy and ha.s made almost a complete symptomatic recovery. She has no bladder symptoms, walks 
v.ntbout any assistance and has returned to work. Note that the volume and color indices have been kept well below the 
normal lino by the intensive treatment. The patient’s deficiency has been completely and continuou.sly supplied with 

a most excellent clinical result. 


le-sions when none had been present before the 
in.stilution of therapy. Such a course is due to 
insufficient and incomplete therapy. It is appar- 
ent to all that more intensive and longer continued 
specific treatment is required to influence the 
neumiogic lesion than is noce.ssary for relief of 
the anemia. Excellent results can be achieved 
with proper therapy, however. 

Symptoms due to the gastro-intestinal phase of 
the disease, such as glossitis and diarrhoea, usu- 
ally respond quickly to specific therapy. The 
achlorhydria remains permanently. 

Since pernicious anemia often is complicated 
by other deficiencies, it is most important to give 
a complete diet with added vitamin B. The liver 
extract supplies vitamin B, but Bi must be sup- 
plied in the food alone or by the addition of wheat 
germ and yeast products. I see little use in pre- 
scribing dilute hydrochloric acid unless symptoms 
such as gaseous indigestion or gastrogenic diar- 
rhoea be present for which acid would be given if 
the patient had an achlorhydria apart from perni- 


cious anemia. As a rule, iron is not necessary. 
Sometimes there is a deficency in iron absorption 
such as is seen in idiopathic hypochromic anemia 
requiring the addition of iron. An iron deficiency 
may- develop with rapid cell regeneration in re- 
sponse to treatment, especially if the volume and 
color index are not very high before beginning 
treatment. In such cases iron may be needed 
after the reserve store is depleted. 

liiTiat is the best method of administration of 
specific therapy ? I have adopted the plan of giv- 
ing an intramuscular injection of a parenteral 
liver, extract derived from 100 grams of liver daily 
for two weeks. After this period a similar injec- 
tion is administered weekly for three months and 
then every two or four weeks as the individual 
patient requires. If the blood count is low at the 
beginning of treatment, the appetite is usually 
pool', so the patient is allowed to eat as he desires. 
Within a week after the beginning of treatment 
the patient is started on a special diet for anemia'^ 
and is encouraged to eat liver every day. In the 
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less serious cases after improvement is well under 
way, the oral administration of liver or any potent 
liver substitute in adequate amounts may be sub- 
stituted for the intramuscular injections. The 
diet should be continued permanently. The 
amount of liver substance to be taken by mouth is 
determined on the basis of the blood and clinical 
findings. In any event, it is most valuable to 
give an intramuscular injection of liver extract 
once a month for an indefinite period of time in 
addition to the special diet and the oral therapy. 
, If the patient has a predominant or well-defined 
neurologic lesion at the beginning of therapy, or 
shows signs of developing such a lesion, more 
intensive therapy is instituted. After the pre- 
liminary' fourteen-day j^eriod of daily injections, 
the eating of liver daily as part of the special 
anemia diet is insisted upon. After the first week 
of treatment a liver substitute is given by mouth 
also in adequate amounts each day. Vitamin B 
is also added to the diet as wheat germ, yeast or 
yeast exti'act. Intramuscular injections are con- 
tinued indefinitely at least twice a week. This 
plan of treatment is not fixed, however, but is 
varied in the light of the patient’s needs as de- 
termined by the volume index and the clinical 
course. 


(fft 

A complete blood study is done every week for 
the first two months, then monthly for the follow'- 
ing four months and at three-month intervals 
thereafter, if possible. No patient wuth pernicious 
anemia should go longer than three months wdth- 
out a careful blood examination as a deficiencj’- 
in treatment can be detected by careful studies 
of the blood long before symptoms or physical 
signs indicate an inadequacjv During the first 
weeks of treatment, reticulocyte counts are made 
daily. 

By following this plan of intensive dietary, in- 
tramuscular and oral therapy, controlled by fre- 
quent complete blood studies, I have not seen a 
single patient Avhose blood could not be returned 
to normal and kept so, nor a single patient in 
whom neurologic lesions developed during the 
course of intensive treatment. Every patient with 
neurologic involvement at the beginning of treat- 
ment has showm some improvement; in many in- 
stances the improvement has been most striking. 
The good results have been attained only by sup- 
plying abundantly the lacking specific substance 
so as to keep the volume of the mean cell normal 
as indicated by the volume index. In cases where 
the neurologic involvement is mai-ked, the volume 
index has been kept constantly well below normal 


Fig. 5. The blood findings in an incompletely treated patient. Note that the volume index has only once been found 
normal, indicating that the patient has continued to have a deficiency. This patient is a young man, aged 26, with a 
history of anemia for two years before admission and frequent attacks of diarrhoea. The poor result in this case has 
been due to the poor co-operation of the patient. After the volume index had reached normal, treatment was not 
. followed properly. 
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by more intensive therapy.. Such a plan of treat- 
ment requires the co-operation of the patient. 
This can usually be assured by explaining to the 
patient the nature of the disease and the pur- 
pose of the treatment and by frequent blood ex- 
aminations. 

The biooii lindiugs in patients in relation to 
therapy are shoivn in the accompanying illustra- 
tion.-’. 

.summary and conclusions 

Pernicion.-. anemia in all its phases is a deficiency 
di.eca.se. 

The treatment of the disease consists in ade- 
quately supplying the deficiency. 

The best indicator of the deficiency is macrocy- 
tosis of the eiTthrocytes. 

The efficiency and adequacy of treatment can 


be measured by measuring the ■volume of the red 
cell. 

The deficiency responsible for the disease is 
never supplied so long as macrocytosis of the- ery- 
throcytes persists. 

Supplying too little of the missing substance or 
substances allows the disease to progi-ess and 
neui’ologic complications to develop. 

Supplying an excess of the missing substance 
can do no harm as the excess is probably stored, 
for future use when more is needed as in infection . 
or when utilization is impaired with advancing 
age or the development of arteriosclerosis. 

With proper treatment the blood should be kept 
normal and neurologic involvement prevented. 

The neurologic symptoms should improve with 
intensive therapy. 

A method of therapy which has proved most . 
satisfactory in our hands is outlined. 
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ABSTRACTS 


Bi.'itNE'rr, I’ltA.NCis LoivEbb, and Orec, Frank Roberts. 

Ai-llirHia, Amibolic Kutrilion and Health. A SUidy 
of flic Nouriakracni and Health of Joints. Aw. Jour. 
Med. Sc., I).l, July, lOSi- 

Thi.s '.vork is Bused upon the study of 152 patients 
aflecled with arthriti.s. According to tiie authors etiologic 
factor i.s the failure of nutrient material to construct or 
preserve normal iione and cartilage. To correct this meta- 
bolic disorder the authnr.s formulated a system of dietetic 
and hygiene control designed to prevent undue Colonic 
motility. Gradual improvement resulted when the feces 
became segmented — the so-called “unit feces" of Burnett. 
Aliout 25 per cent of the patients wore restored to health 
and 60 per cent were improved. Twenty-five per cent 
remained the same or became v/orse. This record -would 
scern to lie a remarkably good one for the treatment of 
arthritl.s. 

The intestinal rate is an index of absorption. Experi- 
mentally, the evening meal is marked by means of millet 
•seed.s or charcoal. The average rate in healthy adults is 
62 hours for the, first appearance of the marked meal and 
1.34 liours for its disappearance from the feces. When a 
patient has reached this intestinal rate he is in a state 
of “anabolic nutrition”. Pood absorption is complete and 
no digestible, nutritive material leaves the body. 

The nueslion of the normal rate of intestinal motility 
ip interesting. The majority of clinical gastro-enterolo- 
gists would consider the authors’ figures to indicate a 
rather severe form of constipation. Hurst and other 
X-ray observers place the rate of colonic motility at much 
lower figures. Hurst defines constipation “as a condition 
in which none of the re.sidue of a meal, taken eight hours 
after defecation is excreted within forty hours”. 

The work reported by Burnett and Oher should stimu- 
late further study of this important subject. If these 


authors’ deductions are admissible, the vast majority of 
the human race would seem to be affected with some de- 
gree of malnutrition, a “conditioning” which may- be fol- 
lowed by numerous form.8 of disease-syndrome, one of 
which may exhibit it.self as “arthritis”. 

Horace W. Soper, St; Louis, Missouri. 

G. Maranon, P. Sala and G. Argueldes. 

Endowinology. Digestive Symptoms in Chronic 
Suprarenal Insufficiency (Addison’s Disease). 18: 
^97-SOi, July-August, issi. 

A study of 160 cases of unquestionable Addison's dis- 


ease observed by these -vvorkers, 

the folJoiving is 

the inci- 

dence of digestive .symptoms: 



Cases 

Per Cent 

Intense hunger* 

3 

1.8 

Anorexia 

142 

88.7 

Dyspepsia 

61 

38.0 

Nausea and sicknes.s. ;..... . 

. ; 39 

24.3 

Gastric ulcer. 

........ 3 

1.8 

Diarrhoea 

45 

28.0 

Constipation 

35 

21.8 

Psendoperitonitis 

11 

6.8 

Hiccough 

43 

26.8 

No symptoms 

19 

11.9 


*In those subjects with intense hunger, this symptom 
apparently was not related to hypoglycemia or associated 
ulcer. 

Many of the digestive symptoms were ascribed to hypo- 
chlorhydria or achlorhydria which were present in one- 
half of the cases in which the gastric juice was studied. 

Dwight L. Wilbur, Rochester, Minnesota. 


Treatment of Functional Vomitins'^ 


By 

C. H. DRExN’CKHAHN, M.D. 
and 

D. L. WILBUR, M.D. 

itOCHESTKR. XIINXESOTA 



S INCE vomiting is a symptom of disease, it is 
essential in treatment to recognize the under- 
lying disease even though it is obscure. Vomit- 
ing is produced as a result of organic disease, 
. involving the gastro-intestinal tract or unrelated 
organs, of functional disease or of neurosis. The 
clinical picture presented by patients with func- 
tional vomiting and a method of treatment which 
we have found very successful will be considered 
here. In order that there may be a clearer un- 
derstanding of tlje factors concerned in the mech- 
anism of vomiting and the rationale of the treat- 
ment to be described, a brief review will be given 
of the most acceptable theory of vomiting. 

In higher animals, including man, the act. of 
vomiting is regulated by a vomiting center. The 
act itself consists of closure of the pylorus, con- 
tractions of the pyloric half of the stomach, re- 
laxation of the cardiac half, and of the esophagus, 
closure of the glottis with inhibition of respira- 
tion, and finally contraction of the muscles of the 
abdominal wall and muscles of respiration. The 
act is complicated and must have a co-ordinating 
center. This center seems to be situated in the 
sensory nucleus of the vagus nerve in the floor of 
the fourth ventricle of the brain. The vomiting 
center. is continually receiving stimuli from vari- 
ous parts of the body, especially the abdoininal 
viscera. Ordinarily the majoritj^ of the stimuli are 
subminimal and do not arouse a response. The 
threshold for response to stimuli in the vomiting 
center can be so lowered that ordinarily submini- 
mal stimuli can arouse a response, as for example, 
in vomiting caused by , apomorphine. It seems 
reasonable to suppose that the threshold for re- 
sponse to stimuli in the vomiting center is low- 
ered in subjects with functional vomiting. In 
fact, individuals afflicted /with functional disor- 
ders seem to have a lowered threshold for the 
reception of some or, all stimuli. Consequently 
such pei'sons may become conscious of normal 
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physiologic processes such as the heai't-beat, the 
pulsation of peripheral vessels, or the movements 
of the colon, whereas, in normal persons these 
stimuli are subminimal and never register in the 
higher centers. 

The clinical features of functional vomiting are 
characteristic. The condition most often afflicts 
young, unmarried women who present other psy- 
choneurotic tendencies. In such cases, Alvarez 
has pointed out the frequency of a family history 
of nervous disorders. The vomiting may be in- 
cited by fear, excitement, mental strain of shock, 
overwork, or mental depression. It is likely to 
recur periodically. There is rarely any loss of 
appetite. The patient usually vomits easily, with- 
out premonitory symptoms such ,as nausea, trem- 
bling, cold perspiration or fainting. Usually 
vomiting occurs within half an hour after eating, 
rareb'^ after two hours have elapsed ; the patient 
is always able to reach a receptacle. As a rule, 
there is no relationship between vomiting and the 
quantity or quality of food eaten. Vomiting may 
occur frequently over a long period of time with- 
out any great effect on the general health of the 
patient. In fact, usually not so much weight is 
lost as would be anticipated in indmduals who, .as 
a result of organic disease, vomit frequently over 
a long period. The stomach is not completely 
emptied, nor is the vomitus copious or retentive 
in type. Often a lowered basal metabolic rate is 
present. This conforms to the general inactivity 
of the individual. 

REPORT OF CASES 

Case 1 — An unmarried woman, aged nineteen years, 
registered at this Clinic, June 11, 1934, because of per- 
sistent vomiting of three and a half years’ duration. At 
ten years of age the patient had been operated on, else- 
where, for a ruptured appendix, after which drainage 
had persisted for thirteen weebs. The only immediate 
residual symptom was . constipation. At fifteen years of 
age, the patient finished grade school and remained at 
home with her mother, who ran a farm in Montana. Life 
was apparently not very happy for the patient because 
she was with her mother only and was unable to associate 
with others of her age. Shortly after she stopped going 
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to -cliool, vomiting began to occur at irregular intervals. 
Details could not be recalled, but the vomiting was ap- 
oarentlj' similar to that present at the time of admission 
lo th’s Clinic. A few weeks after onset of the vomiting 
an operation for abdominal adhesions was performed else- 
..vhere but one week after this operation vomiting re- 
curred. From the age of fifteen and a half until seven- 
teen yc.irs, vomiting occurred after approximately hall 
/f her moats; thereafter always after ingestion of any 
food. lden?e.s, v.'hich had heeii normal previously, now 
itoniif'd As a rule, vomiting occurred from five to thirty 
minutei after meals, and although it was without nausea 
or otl’rr warning, the patient was always able to reach a 
i ctoptaclc. She expressed the belief that everything eaten 
wa.o vomited. Because of hunger, five meals were taken 
daily and the patient stated that she ate four times the 
jsua! amount of food. There was loss of weight of 30 
pounds six pounds of which had been lost within the last 


year. 

J^xdviiuuiiou: The woman was tall and thin; her 

weight was b7 pounds (-44 kg.) and her height was 5 feet 
5 incho.s (1G5 cm.). Otherwise the examination was neg- 
ative. Examination of the urine and blood, including de- 
termination of the blood urea and flocculation tests for 
.syphilis gave normal results. Stools, analysis of gastric 
content and roentgenograms of the thorax, and stomach 
were cPrentially normal. The basal metabolic rate was 
-10 per cent. 

A cUopnnais was made of functional vomiting and the 
patient was admitted to ho.spital for treatment. Treat- 
ment consi.sted of giving no food or fluid by mouth for two 
days, during which time 1,000 c.c. of 10 per cent solution 
of gIuco.se and 1 per cent saline solution wci’c given each 
day intravenously and in addition 1,000 c.c. of 5 per cent 
glucose and 4‘,"i grains of pentobarbital sodium (nem- 
butal) by proctoclysis. The next two days the patient 
was allowed small amounts of water frequently, and in 
addition she wa.s given glucose intravenously as before. 
Tiiereaifer the patient was allowed a piece of toast three 
times a day. Other dry foods were gradually added. She 
was dismissed on the eighth day after having been on a 
general diet for two days; she felt well and was very 
gralcXiil. 


Cacc " — An unmarried woman aged twenty-three years 
came to thi.s Clinic, Juno 26, 1934, because of vomiting 
of six months’ duration. Significant in the history was 
the fact that at seventeen years of age she had begun 
working long hour.s under high tension in a factory. 
When twenty years of age, thyroidectomy had been per- 
formed elsewhere because of ‘‘choking spells”, charac- 
terized 1 ) 3 ' a lump in the throat and loss of emotional con- 
trol. B 3 ’ this operation, relief from these choking spells 
v/a.s obtained but the patient never regained her strength. 
Tiiercaftcr fatigue became an outstanding symptom but 
work v.'as continued. At this time, epigastric distress 
developed after eating, which distress was occasionally 
relieved by vomiting; after the age of twents'-one, the 
patient not infrequently vomited following meals. For . 
six months before coming to this Clinic vomiting occurred 
after every meal. Loss of weight was from 160 to 100 
pounds (72 to 45 kg.). Aside from administration of 
nem’e tonics, treatment had not been given. Two weeks 
before the woman came to this Clinic, the vomiting had 
become much worse and the patient stated that everything 
eaten was vomited: ‘‘If I vomited a small amount every- 
thing would follow, even against my will.” 

Physical cxainination revealed a thin W'oman, 5 feet 3 
inches (157.5 cm.)^ tall, weighing 99 pounds (45 kg.). 
There were no physical abnormalities. Laboratory studies 
of the urine and blood, flocculation tests for syphilis, 
analysis of gastric content and roentgenologic observation 
of the thorax and stomach wore essentially norma! The 
basal metabolic rate was ~16 per cent. 

A diagnosis was made of functional vomiting and the 


patient was admitted to the hospital for treatment; This 
treatment was essentially similar to that reported in 
Case 1. However, after one week, the appetite was stimu- 
lated with insulin and the daily calorie intake of the 
patient was 3,000. She took this amount of food' without 
difficulty and gained C pounds (2.7 kg.) during the tivo 
weeks’ stay in the hospital. 

Case S — A woman of thirty-three years came to this 
Clinic, June 20, 1934, because of vomiting of one month’s 
duration. At twenty-one years of age, vomiting without 
nausea or pain had begun to occur at irregular intervals. 
The patient stated that she vomited easily. When twenty- 
six years of age. the vomiting had been so marked that 
very few meals had been retained. Following three months 
of vomiting, gastro-enterostomy had been performed else- 
where for what was presumed to be pyloric obstruction. 
Practically complete relief was obtained for five years, 
although vomiting always reappeared with fatigue. In 
Januaiy, 1934, the patient came to this Clinic because. of 
vomiting since September, 1933. Gastro-enterostomy ap- 
parently had not helped her. 

The gastro-enterostomy was disconnected surgically 
January 27, 1934. Exploration of the stomach and duo- 
denum revealed them to be normal. After convalescence 
the patient’s course was sati-sfactory and she resumed a 
normal life. However, in May, 1934, she became fatigued 
and worried over the illness of her father, 'As a result, 
vomiting recurred, first of small amounts several times 
daily and thereafter of practically everything ingested. 
The usual sequence of events was pain in the back of the 
neck, belching, followed by sour eructations, and finally 
vomiting. 

Physical cxnmiwition gave essentially negative results. 
The weight was 10 pounds (4.5 kg.) below normal. Lab- 
oratory studies of the blood and urine, analysis of gastric 
content and roentgenologic studies of the stomach were 
normal. The basal metabolic rate -was —18 per cent. 

A diagnosis of functional vomiting was made. The pa- 
tient was admitted directly to the hospital for treatment, 
which was essentially similar to that given in the first 
two cases. The response was slightly slow, as the patient ■ 
was easily upset by many details, such as the noise of 
a fan in the room. However, she rapidly regained 
strength and was able to eat a general diet, although she 
vomited occasionally. Desiccated thyroid gland was used 
to elevate the basal metabolic rate, but otherwise bad no 
appai-ent efTect on the clinical course. 

DIFFERENTIAL DIAGNOSIS 

The diagnosis of functional vomiting usually 
can be made from the clinical history and the gen- 
era! appearance and manner of .the patient. Psy- 
choneurotic stigmas may not be ou-tstanding, but 
if they are lacking, the clinical features already 
mentioned lead one to suspect the diagnosis. The 
possible occurrence of organic diseases among 
psychoneurotic individuals must not be forgotten. 

The differential diagnosis requires exclusion of 
those diseases of the digestive tract in which vom- 
iting or regurgitation may occur, namely, cardio- 
spasm, pylorospasm, gastric and duodenal ulcer, 
carcinoma of the stomach, and so forth. Exclu-, 
sion of these lesions is relativelj’ easy and de- 
pends, in particular, on evaluation of an adequa'te 
historj' and roentgenologic observation. . More , 
important is exclusion of organic diseases else- 
where than in the digestive tract. These may 
mimic functional vomiting and lead the clinician 
astray. Among such conditions should be men- 
tioned pi'egnancy, Addison’s disease, hyperthy- 
roidism with crisis; organic disease of the nerv- 
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ous sj-sxem, particularly brain tumor with in- 
creased intracranial pressure; gastric crisis, 
.uremic states, and so forth. 

; ’.The astute clinician will rarely be misled if he 
pays, attention to the clinical features, neurotic 
stigmas, negative examination and duration of 
.vomiting.- 

.. . ' . TREATMENT 

. The treatment of functional vomiting is rela- 
tively easy if the patient can be hospitalized, but 
countless pitfalls must be avoided. 

. Certain principles which apply to the treatment 
of. any neurotic patient must be carefully ob- 
-seiwed. In other words, the patient must have 
the confidence of his physician, sliould be under 
the care of one physician and not several, and 
should be separated as far as possible from the 
usual environment, including overzealous rela- 
tives and friends. The principles which Weir 
Mitchell enumerated for "rest cure" are well 
worth considering in these ca.ses. Finally, if pos- 
sible, the background for the development of the 
vomiting should be ascertained. This may be due 
-to one of several types of psychic trauma, to nerv- 
ous exhaustion or to some apparently insignifi- 
cant incident. 

Psychotherapy is of tremendous importance in 
the treatment of these patients. The reassurance 
that goes with complete confidence of the patient 
in the ability of his physician to exclude organic 
disease and to gain eventual success by the treat- 
ment is the keystone of all therapeutic efforts of 
functional vomiting. 

So far as the actual physical treatment is con- 
cerned this has consisted of complete rest of the 
stomach and sedatives. In this manner the num- 
ber of stimuli which reach the vomiting center is 
decreased. The psychic effect of taking no water 
or food by mouth is tremendous and is often a 
powerful club in the hand of the physician. Fluids 
are supplied by proctoclysis and intravenous in- 
jections of solutions containing salt and glucose 
to prevent thirst and ketosis. As a rule the pat- 
ient soon tires of this treatment. Another 
weapon for the physician to use in overcoming 
the patient’s resistance is to recommend com- 
plete rest in bed. 

We have used sedatives in moderately large 
doses in the form of pentobarbital sodium 
(nembutal), by rectum, to reduce the general re- . 
activity of the patient and also to reduce the irri- 
tability of the vomiting center and other centers. . 

After a period of two to four days on such man- 
agement the patient usually tires of his predica- 
ment and becomes thirsty or hungry. It is bene- 
ficial to wait until the patient asks for food or 
water before supplying them. Then . small 
amounts of water may be given every hour or 
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half hour for a day or two. When food is sup- 
plied, it should be given in veiy small amounts 
and it should be dry, solid food, such iis toast, 
cereal and so forth, because such foods produce 
greater peristaltic action than do liquid foods and 
are more difficult to vomit. No fluids should be 
allowed until two hours after ingestion of food, 
and then only in small amounts such as 15 to 30 
c.c. at a time. If the patient retains food, the 
program for intravenous and rectal administra- 
tion of fluid and sedatives can be gradually re- 
laxed. The intake of food should be largely 
gauged by the desire of the patient. Whenever 
the patient suggest-s that vomiting may recur, she 
should be reminded that the previous program 
will be instituted again, and that aspirations of 
the stomach by tube will be undertaken to see 
just what is in the stomach. This will usually 
control the situation. 

With continuance of this program the patient 
will soon be eating well of. a dry diet, with fluids 
after meals only. Eeward for good behavior, and 
punishment for relapse, woi'k splendidly in the 
management of these cases. Rehabilitation should 
be gradual. The physician must be firm and if 
necessary uncompromising. In some cases in 
which difficulty is encountered, additional aid may 
be had during the period of recovery from the usfe 
of (1) insulin to stimulate the appetite, (2) feedr. 
ing by tube, (3) elevation of the basal metabolic, 
rate if it is low, and (4) occasional gastric lavage. 

PROGNOSIS 

The immediate prognosis in these cases is usu- 
ally good. The rapidity with which progress is 
made, and the ultimate prognosis, depend almost 
entirely on the degree and extent of the abnormal 
psychiatric state of these patients. Those who 
do not display marked psychoneurosis or in whom 
psj'-chotic changes are not advanced, generally do 
well. Also they get along satisfactorily- if the 
vomiting is largely a habit or if the underlying 
cause may be removed without too great a 
struggle. 

SUMMARY 

The diagnosis of functional vomiting is, made 
on the general appearance and manner of the pa- 
tient, the negative examination, and the clinical 
features and long duration of the vomiting. 

A method of treatment is described which 
proved successful in functional vomiting. Report 
of three of these cases is made. 

The essential features in this treatment are 
hospitalization, complete rest of the stomach, and 
sedatives, with reassurance of the patient of the 
absence of oi'ganic disease and gradual rehabili- 
tation. 
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The Relation of Anemia to Surgical Diseases of the Gall Bladder 
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T he liver long has been recognized as being 
vitally concerned with erjiihropoietic func- 
tion. The close anatomical, embryological and 
physiological relationship between the liver, gall 
bladder and stomach should lead one to investi- 
gate these organs to determine any possible cor- 
relation between their pathological changes and 
an anemic state. The numerous instances of ane- 
mia in a series of 116 cases of surgically proven 
derangements of the gall bladder, reported here- 
with, are so striking that it does not seem a coin- 
cidence. Several pernicious-like anemias were 
noted in this series. 

Meltier’ compared the pathological findings of 
the liver of 20 patients previou.sly afflicted with 
pernicious anemia who died without treatment, 
and those of five patients who had received treat- 
ment, but who died from intercurrent disease. 
He found a marked enlargement of the Kupffer 
cells in all 20 untreated cases. There was an in- 
creased cytoplasm and swelling of the nucleus 
with phagocj’tosis of red blood cells. These cells 
also contained the yellowish-bi'ovm pigment of 
hemosiderin. The Kupffer cells found in the liv- 
ers of those v.’ho had received treatment, but who 
died f)-om other causes, were normal and only 
occasionally enlarged and more often small and 
slender. The observer believes a slight enlarge- 
ment to be a response of the reticulo-endothelial 
sy.stem to infection. Fatty degeneration was seen, 
but was not extensive. Siderosis was equivalent 
to that present during a relapse or in early cases 
of remi.s.sion. In the untreated cases, siderosis 
was marked in the liver cells and moderate in the 
Kupffer cells. There was a desquamation of 
Kupffer cells with phagocytosis of red cells, but 
not more .so than in other tjqies of anemia or in 
infections. In contrast to Piney’s observations, 
Meltier found no evidences of blood formation in 
tlie liver. Megaloblasts occurred freely in the. 
sinusoids of the liver of patients who died during 
a relapse. Warthin= also doubted that red blood 
cell formation occurs elsewhere than in bone mar- 
row. He believed that the presence of nucleated 
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red cells in liver sinuses could be explained by 
their presence in the circulating bipod. 

Additional historical data which leads one to 
investigate clinically the relation of anemias to 
infection of the biliary tract is that of the detoxi- 
fying function of the liver. Opie’ after review- , 
ing numerous studies concluded that the liver by 
means of its peculiar endothelium not only re- 
moves bacteria and other injurious substances 
from the blood of the portal circulation, prevent- , 
ing them from entering the general circulation, 
but in so doing causes some destruction of the 
liver tissue itself. If this occurs over a long 
period of time there must undoubtedly be an al- 
teration in the erythropoietic mechanism, as far 
as the liver is concerned. ^ Long-continued infec- 
tions of the liver also will lower the fibrinogen 
content. 

Mann^ noted experimentally that hepatecto- 
mized dogs have a reduced immunity to certain 
poisons, in addition to the hypoglycemia and 
changes in protein metabolism. A diseased liver 
could likewise permit micro-organisms and ob- 
noxious material, ordinarily removed by the : 
Kupffer cells and excreted by the bile, to enter the 
genera] circulation and gradually but surely in- 
jure the bone marrow. The reticulo-endothelial 
system of the liver, aside from other functions, is 
concerned in the phagocytosis of dying erjffhro- 
cytes and bile formation. It has been shown that 
the liver produces a' large share of bilirubin. The 
site of bilirubin formation has been rather vague, 
but it is now quite generally believed that the 
entire recticulo-endothelial system enters into its 
formation, . particularly that of the' liver, spleen, 
bone marrow and lymph-nodes. In a grossly de- 
ranged liver then, ,e\idenced by an obstructive 
jaundice, the injured liver cells will not permit 
the normally-formed bilirubin to be excreted, but ' 
it is reabsorbed as described by McNee.° The 
marked beneficial effect of liver extract in in- 
stances of liver damage of a lesser degree than in 
pernicious anemia would seem to substantiate 
these experimental observations. t 

Many observers have shown” that the liver ex- 
erts a striking effect upon the regeneration of 
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liemoglobin. Whipple" has beautifully demon- 
■ strated a variation in the value of different livers 
, when used for its hemoglobin-production factors. 
Fish liver, practically is inert in its effect as a 
producer of hemoglobin, w-hile the liver pf warm- 
blooded animals contained those factors. In atro- 
phic human livers there is a lower content of 
hemoglobin-production factors. In livers of hu- 
. mans dying of fulminant infections, the ratio is 
also loAv, -while this factor in the livers of humans 
until a thyrotoxiosis varied wddely. The values 
are low in diabetes, a disease in which there is 
. frequently a combined derangement of both pan- 
creatic and liver function. The antianemic prin- 
ciple of human livers has been further studied by 
Ivy and his associates.® They made sepai-ate ex- 
tracts from livers of two individuals wdio died of 
. pernicious anemia, one who had been treated and 
one who had not. They found no response where 
the liver extract of the untreated case was used . 
but obtained a favorable response where the liver 
extract; of the treated case was used. This led 
them to conclude that the specific antianemic sub- 
stance in liver administered to pernicious anemia 
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patients is stored by the liver. It is conceivable 
that this substance might be lacking in whole or 
in part in those partially damaged livers asso- 
ciated with definitely diseased gall bladders. 

Dixon’ observed the inability of the haemoto- 
poietic organs to keep pace with the anemia in an 
instance of primary idiopathic abscess of the 
livei% 

Moschcowitz'® in discussing hypoproteinemia 
calls attention to the low blood protein that is 
fairly constant in pernicious anemia. It is well 
known that the liver is active in protein metabo- 
lism. 

The close relation of liver function to the ane- 
mias of pregnancy is well Icnown. Mussey^^ found 
evidences of toxicity in 51 of 82 cases of anemia 
of pregnancy, though was unable to determine 
the nature of these toxic factors. 

l\Tiipple^‘- believes the liver to be largely con- 
cerned -svith the complex pigment metabolism of 
the body. He believes that anemias are not due 
to toxins, but to a lack of something, especially in 
pernicious anemia. He believes that pernicious 
anemia is due to a lack of a stroma-building mate- 


Chart 1 — ^Erythrocyte count in Anemia following Biliary Tract Infection. 
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Chart 2 — Erythrocj’te and Hemoglobin curve in Anemia following Biliary Tract Infection. 


rial and an excess of pigment and pigment-build- 
ing material. It has been suggested that, while it 
may be difficult to demonstrate any toxic sub- 
stance as a possible etiological factor of such ane- 
mia, advocates of a toxic origin have, in their 
argument, favorable evidence that the toxins are 
the ro.sult of deranged metabolism due to mal- 
function of the erythropoietic organs. The liver 
and stomach are outstanding among these. 

There is considerable evidence that anemias 
occurring in experimental jaundice are due in a 
great part to defective blood formation and not 
to excess hemolysis. Jordon and Green’= have 
shown that the concentration of bile salts neces- 
sary to produce hemolysis in vitro does not occur 
in chemical or experimental jaundice. Following 
a preliminary rise in bile salts, there occurred a 
gradual fall after obstruction of the common bile 
duct in animal. The urinary excretion of bile 
acids in obstructive jaundice also shows a similar 
fall. If anemia were due to excessive bile, it 
would be greatest at the height of bile concen- 
tration. Furthermore, blood serum has a protec- 
tive action against hemolytic agents. Jordon and 


Green ligated the common bile ducts of dogs and 
found a progi'essive fall in hemoglobin. The ane- 
mia wffiich was produced usually remained sta- 
tionaiy at a moderately low level. They noted the 
same blood picture in dogs with biliary fistulae. 

The beneficial effects of feeding bile in the 
treatment of anemias due to biliary fistula, indi- 
cates the value of bile salts in stimulating certain 
“lacking” factors necessai’y for the proper ery- 
thropoiesis ■where liver extract alone is of no 
value.” The failure of liver extract to influence 
bile pigment formation has been demonstrated 
experimentally by Kim.*-'' He fed liver extract to 
dogs with biliary fistulae and noticed no influence 
on the output of bile or bile pigment. Sharp"* 
has called attention to the probabilitj’’, of defective 
liver function as well as abnormal gasti'ic condi- 
tions in persons predisposed to pernicious anemia. 

Minot*’’ has proven conclusively that the reac- 
tion of the reticulocytes in pernicious anemia is 
apparently due to specific action of the effective 
material contained in liver, kidney and other tis- ’ 
sue. This potent substance can produce a similar 
re.su]t in other conditions, but not in ordinary 
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, secondary anemia. He believes that in other ane- 
' mias in which liver extract has a favorable influ- 
ence on, both reticuloc.yte response and erythro- 
cjde formation there is a distorted blood forma- 
tion, that approaches the character of pernicious 
anemia. In pernicious anemia, the specific sub- 
stance of the liver promotes grow’th of the prima- 
' tive . cells that crowd the bone marrow by allow- 
ing- better maturation and transforms a megalo- 
' blastic marrow into a normoblastic one. This ef- 
fective material mig-ht well be lacking in smaller 
amounts in the defective livers seen associated 
with gall bladder disease. 

One is truly impressed by Krumbhaar’s'’" views 
on the active proces.ses in pernicious anemia. He 
has advanced the belief that pernicious anemia 
might Avell be due to an intestinal noxious agent 
somewhat associated with achlorhydria and ab- 
sorbed by the portal circulation. There it may 
upset that organ’s hypothetical relationship to 
hemopoiesis, by hindering it in furnishing a nec- 
essary ingredient, with the result that inefficient 
erythrocj’tes prematurely are sent into the blood 
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stream. In spite of the bone marrow hyperplasia 
an insufficient number of inefficient ei^hrocj’tes 
are turned out to be destroyed in excessive num- 
bers by the spleen which is stimulated to over- 
activity by the passage of the noxious agent- 
through that organ. Whipple has contended that 
pernicious anemia is a deficiency disease where 
there is a deficiency of the materials that build 
up the stroma of the cells. Krumbhaar, by re- 
moval of dog’s spleens or by diverting the splenic 
blood from the liver, produced a transient anemia 
which led him to believe that the normal spleen 
secreted something into the blood which, after its 
passage through the liver, exerted a stimulating 
effect on the erythropoietic function of the bone 
marrow. He pictures the removal of a spleen that 
is diseased to have the opposite effect on the blood 
picture. The spleen, being a complex organ of 
several functions, may have some other influence, 
while in a state of hypersplenism as in pernicious 
anemia, in preventing the liver from exerting its 
maturating effect on the erj^throblasts, a defect 
supplied- by liver extract. 


Cliart 3 — Erjalu-ocyte count in Anemia follo-^ving Biliary Tract Infection. 
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Chart A — Erylhrocj'te counts in 116 cases of Surgical Diseases of the gall bladder. 


MATERIALS AND METHODS 

The blood pictures of 116 patients who had 
uiideiL’-one operations either for drainage or re- 
moval of the gall bladder were studied. Of these 
79 were operated upon by the surgical staff of the 
Illinois Research and Educational Hospital. The 
series represents the average type of such cases. 
Only those where complete blood observations 
were made were studied. 

There were thi'ee deaths of this series of 116 
patients. The causes of death were (1) broncho- 
pneumonia (male, age 45), erj’throcyte count, 
2.280,000; (2) broncho-pneumonia (female, age 
41), erythrocyte count, 4,848,000; (3) carcinoma 
of head of pancreas (male, age 70), erjd;hrocyte 
count, 3,000,000. The average erythrocyte count 
of fatal cases was 3,376,000. The average ery- 
throcyte count of all females was 4,115,341, while 
that of all males, was 4,183,600. There were 14 
patients (three males and 11 females) with red 
blood counts over 5,000,000 (see Chart No. 1) ; 26 
patients (10 males and 16 females) with counts 
between 3,000,000 and 4,000,000; five patients 
(two males and three females) with counts be- 


tween two and three million; one patient (fe- 
male) whose whole count w^as between one and 
two million. The lowest count was 1,250,000 (re- 
ported in detail) and the highest was 5,500,000 
(female) . 

The histories reviewed herewith are those of 
cases from four hospitals. The hemoglobin esti- 
mations were made with various instruments, 
using various methods. Necessarily there is, 
therefore, some discrepancy in the value of the 
hemoglobin determination. The average hemo- 
globin of all females was 74.6 per cent and of all 
males was 76 per cent. The hemoglobin estima- 
tions varied from 40 to 95 per cent, while in some 
instances was not estimated at all. 

The determinations of the carbon dioxide com- 
bining power, non-protein nitrogen, blood sugar, 
gastric aytalysis and icterus index were not made 
in all cases. The averages given herewith Tepre- . 
sent those of the various determinations found in 
those histories of cases where this work was ac- 
tually required. The carbon dioxide combining 
power did not vary greatly from normal. The 
average w'as 56.6. The icterus index varied from- 
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the lowest incidence of three to the highest of 175. 
■The 6iooi/. sifs»a.r was high in many instances, 
Ithough low in some. The highest was 154 mg. per 
• ■ , 100 c.c. of blood and the lowest was 87 mg. per 
100 c.c, of blood. The average blood sugar for fe- 
males was 121 mg. and for males was 93.3. The 
nov -'protein nitrogen was variable. The lowest 
, was 24 mg. per 100 c.c. blood and highest was 
115 mg. per 100 c.c. blood with an average of all 
cases of 42.1. The average for females was 66.3 
mg. and higher than males (33 mg.). This was 
probably incidental. There seemed to be no rela- 
tion between the erythrocjd:e count and the non- 
; protein nitrogen determinations of this series. 

■ The average analysis of gastric contents of fe- 
males was: total acidity 36.7°, combined 18.4°, 
and free acidity 18.2°. There was no free acid 
.V , in five instances among the female patients. The 
red blood counts Avere low in all those instances 
where there was no free acid. They w-ere as fol- 
lows: 1,230,000 to 1,840,000; 3,360,000 to 4,350,- 
OOO; 4,650,000, with an average of 3,686,000. 

' Syphilis can be excluded as an etiological fac- 
tor of the. anemias of this series. In only one 
instance was the Wassermann reaction positive 
.(Iplus). . 

■ CASE HISTORIES 

Case 1 — L. L., aged 65, of Irish descent, "was ad- 
mitted to St. Joseph’s Hospital, June 16, 1933, because 
of exti-eme weakness and “sore tongue’!. On June 29, 
1932, her ■ gall bladder was removed. The gall bladder 
contained a number of stones. The wall was thickened. and 
fibrotie. ' She experienced no difiiculty until December, 
1932, when she began to notice a gradually increasing 
weakness. On June 29, 1933, there was some emaciation 
and extreme pallor of skin. The tongue was somewhat 
swollen, very smooth, dry and a small marginal ulcer was 
present. X-i-ay examination showed no pathology in stom- 
ach or duodenum. Colon' was extremely spastic. Exami- 
nation of gastric contents revealed an absence of free 
hydrochloric acid. Total acidity 12°. The erythrocyte 
count was 2,050,000. .Macrocytosis was marked and blood 
. plasma tinged to a golden brown. .Vandenberg tests indi- 
cated bile pigments in plasma. There was a marked vari- 
ety in size of the cells, . poikilocytosis, basophilic stippling 
and an occasional normoblast. Hemoglobin, 55 per cent. 
Leucocyte count, 3,200. 

Five hundred c.c. of whole unmodified blood were trans- 
fused on June 17, 1933; 10 c.c. doses of liver extract were 
then given orally and intramuscularly for two ■weeks. 
Intramuscular injections were later given at weekly in- 
tervals. There was a constant improvement in the erj'- 
, throcyte count, normoblasts became more numerous. The 
, reticulocyte response was pronounced. (See Chart 2.) 
Four months later the inti-amuscular injections of liver 

■ extract were discontinued. , The erythrocyte count then 
, dropped from 5,800,000 to 4,200,000 in about two weeks’ 

■ time; Weekly injections of 2 c.c. of liver extract were 
again given and the blood returned to normal. The cells 
then showed no abnormalities. 

Case S — ^Irs. A. B., aged 62 years, was first seen by 
me on July 18, 1923, for the relief of weakness, palpita- 
tion, pain, in upper right abdominal quadrant, nausea 
and vomiting. She was extremely, pale and the skin was 
of a lemon yellow color.. There 'was tenderness over the 
region of the gall bladder; there was no jaundice. 'The 
tongue was smooth, dry and without ulcerations. Labora- 
tory examination revealed an erythrocyte count of 
1,230,000. , Hemoglobin, 40 per cent; color index, 1.4; 
leucocyte count, 3,150. The red cells were variable in 


size and there were numerous macrocytes. Normoblasts 
were occasionally seen. Poikilocytes were numerous and 
some polychromatophilia were observed; No stippling cells 
were noted, though neuclear remnants were found in the 
form of Howell-Jolly bodies. The urine was negative. 
Gastric analysis showed a total acidity of 8°, with no 
free hydrochloric acid. 

On July 20, 1923, 600 c.c. of whole blood were transfused 
and cholecystectomy done. The distended gall bladder 
with its atrophic wall, resembled a wet parchment bag, 
filled with gravel. The liver was smooth with a mottled 
appearance. The spleen was somewhat larger than nor- 
mal. The patient improved and on August .25, 1923, the 
erythrocyte count was 2,730,000. Hemoglobin, 60 per 
cent, and color index, 1.1. April 2, 1929, she was again 
admitted to the hospital with similar complaints. At this 
time the erythrocyte count was 1,670,000. Hemoglobin, 
67 per cent; blood sugar, 132.4 per 100 c.c. Non-protein 
nitrogen was 35.9 mg. per 100 c.c. of blood. The carbon 
dioxide combining power was 62 volume per cent. The 
urine was negative. Gastric analysis revealed a total 
acidity of 6°, with no free hydrochloric acid. At this 
time she was again given a whole blood transfusion and 
in addition liver extract by mouth. The resultant im- 
provement was more phenomenal because of added bene- 
fit of the liver extract. The erythrocyte count rose to nor- 
mal. There was a spectacular reticulocyte response. 
Normoblasts increased and the red cells later appeared 
normal. Small daily doses of liver extract were given by 
mouth in addition to a diet including liver, kidney and 
calves’ brains, until December, 1932. At this time the 
patient tiring of her treatment, discontinued her diet and 
all medication. There was a rapid decline in the erythro- 
cyte count and progressive increase in weakness. The 
erjdihrocytes had dropped to 2,030,000. Hemoglobin, 68 
per cent. Because of the extreme weakness, transfusion 
was again performed, the administration of liver e.xtract 
resumed, with a third spectacular rise in the red blood 
cell count and hemoglobin. The reticulocries increased, 
mature red cells became move uniform in size and shape, 
normoblasts increased, neuclear remnants were less no- 
ticeable, the general health and blood picture continued 
to remain normal to date. 

Case 3 — Mrs. E. H., aged 55 years, was admitted to St. 
Joseph’s Hospital, December 13, 1932, because of inter- 
mittent pain in the right upper abdominal quadrant, that 
radiated to the right scapular region, weakness, eructa- 
tions of gas and constipation. There was no evidence of 
icterus. The erythrocyte count was 3,860,000 ; hemoglobin, 
84 units (105 per cent) ; leucocytes, 6,900. There was 
■ a marked anisocytdsis -with many macrocytes. Polymor- 
phonuclear neutrophiles numbered 66 per cent; small 
lymphocytes, 28 per cent; large Ijunphocytes, 3 per cent; 
monocytes, 3 per cent. The electrocardiogi-aph findings 
showed a depression of the R. T. segment in Leads I and 
II, deep Q v/ave and slurred R wave in Lead III ; sug- 
gestive of myocardial damage. 

X-ray examination showed a gall bladder of poor con- 
tracting power and shadows of subnormal densities sug- 
gestive of calculi. The colon filled readily, showing no 
filling defects but was smooth and -without normal peri- 
stalsis. There was an incompetent ileocaecal valve. 

The patient \yas given 600 c.c. of whole blood and chole- 
cystectomy done under local and ethylene anesthesia. The 
gall bladder was distended and contained several stones. 
The wall was characteristic of a chronic cholecystitis. 
The erythrocyte count rose steadily to nearly 5,000,000 
(see Chart 4), and the cellular elements again appeared 
normal. A month later there was a drop in the erj4;hro- 
cyte count to 4,200,000 and at this time macrocytes, and 
pessary forms were numerous, though at no time were 
poikilocytes or macrocytes seen, though there was a defi- 
nite scarcity of reticulocytes. Liver extract (Lilly’s 343) 
was now given intramuscularly and by mouth. This was 
followed by immediate improvement in the blood picture 
as well as an improvement in the patient’s weight and 
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ircnoral condition. Six months later (July, 1933) the 
livpr therapy was discontinued. There followed a drop m 
the erythrocyte count to 3,200,000, Upon resuming the 
iiver therapy improvement again followed. It now re- 
(luires a minimum dose of one capsule (Lilly’s Lextron) 
every two day.s to maintain a norma! blood count. 

COMMENT 

Dloot! Sugar: The blood sugar determinations 
were made upon patients while under preparatitin 
for surgical treatment and would naturally be in 
contrast to tho.se made in other circumstances. 
These observations are of interest, especially in 
view of Mann’s study of hepectomized dogs. He 
has demonstrated the importance of the liver as 
the sole regulating mechanism of blood sugar. 
Though the average blood sugar in si.v instances 
wa.s 100.1 mg. per 100 c.c. of blood, it was high 
in the majority of cases. Having in mind the 
close relationship of diabetes with infections of 
the liver and biliary tract, these observations of 
a rather low tolerance suggest that relationship 
more strongly. It impresses one at least of an 
associated liver disfunction accompanying many 
surgical diseases of the gall bladder. 

Non-Protem Nitrogen: Determinations were 
high in 12 observed cases with an average of all 
cases of '12.1 mg. per 100 c.c. of blood. The kid- 
ney is believed to be a great regulator of the nitro- 
genous composition of the blood. The liver, how- 
ever, is believed to be necessary for the diamini- 
zation of amino acids, synthesis of urea and 
phases of destruction of uric acid in protein and 
purin metaboli.sm. Consistently high non-protein 
nitrogen in this series may be considered as evi- 
dence of blood cell destruction. Moschcowitz’" 
bclieve.s that hypoproteinemia may result from 
(1) loss of proteins through the kidneys, the in- 
testinal tract or direct blood loss; (2) by defi- 
cient foi-mation or destruction of proteins, and 
(3) by in.suilicient intake of proteins as in fam- 
ines or war edema. He has also called attention 
to the fairly con.stant low-blood protein in perni- 
cious anemia. No definite conclusions were 
drav/n from the high non-protein determinations. 
The determinations were made only in 12 in- 
stances and the majority of these were elderly 
individuals. 

The Carbon Dioxide Combining Power, indicat- 
ing the degree of acidosis, was determined too in- 
frequently to give a representative series. In 
those recorded, however, it varied very little from 
the accepted normal. 

The Anahjsis of Gastric Contents proved inter- 
esting and would seem to indicate a clinical con- 
firmation of the experimental work of Conner,*® 
Castle,-" Fonts and Zerfas,=* Sharp," and others. 
In the 20 in.stances where gastric analyses ivere 
made the average total acidity was 29.8 degrees; 
the average combined 17 degrees and the average 
free acid was 12.8. 


In each instance in this series of 20 cases 
where the free acidity was below normal, the 
erythrocyte count was below 4,500,000'. In five 
instances there was no free acid, and in these the 
erythrocyte counts ranged from 1,200,000 to 
4,650,000 with an average of 3,072,000. 

Cheney'- studied the morphology of erythro- 
cytes in hepatic disease and concluded that these 
anemias are clearly sepai‘ate from other second- 
ary anemias. He found the red cells larger and 
frequently contained sufficient hemoglobin to give 
a color index of more than 1. In many of the 
cases reported herewith macrocj'tosis was seen, 
often in the 'extreme degree. In three instances 
shown graphically by Chai'ts 2, 3 and 4, macro- 
cytes were seen over a variable period, but less 
noticeable at the time the ei’j’throcyte count ap- 
proached normal. 

OBSERVATIONS IN 25 INSTANCES OF SURGERY 
OF THE BILIARY TRACT, WHERE THE 
ERYTHROCYTE COUNT WAS LESS 
THAN FOUR MILLION 



High Low 

Ave. 

Normal 

Blood sugar in mg. per 100 c.c. 

154 ■ 

87 

109.1 

80-120 

N.P.N. in mg. per 100 c.c 

115 

24 

42.1 

25-40 

CO. combining power in vol. % 

65 

48 

56.6 

50-75 

Gastric total 

52° 

5° 

29.8° 

75-100° 

Analysis Comb 

24° 

5° 

17..° 

25° 

In degrees 

30° 

5° 

12.8° 

1-25° 

Icterus index 

173 

3 

62 

6 


Though one cannot, in this series of cases, de- 
termine the incidence of the liver damage that 
was associated with the definite pathology of the 
gall bladder, it is reasonable to suppose in the 
light of the numerous instances of anemia, that 
a very close relationship undoubtedly existed be- 
tween the anemia and the liver disfunction. That 
liver disfunction may be associated with certain 
anemias has been generally accepted. ’ The ques- 
tion arises whether the liver damage is primary 
or secondary to those diseases of the gall bladder 
where biliary calculi are the predominating fac- 
tors early in the course of disease as in cases 
here reported. Judd found it difficult to obtain 
satisfactory bacteriological cultures from the gall 
bladder wall. He obtained 47 per cent positive 
cultures of the gall bladder and 27 per cent posi-, 
tive of pieces of liver that were separately cul- 
tured. Though he found it difficult to establish 
the significance of bacteria in hepatic change he 
concluded that hepatitis or cholangitis occurred 
routinely in the presence of cholecystitis. Such 
consistent liver impairment must surely alter its 
maturing effect on the red corpuscles. ' 

SUMMARY 

The blood findings. of 116 instances of gall blad- 
der diseases are presented. They suggest a close 
relationship between the anemia observed and 
liver disfunction. 
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Stein, Irving F. . , 

Oxjjgoi Pncimapcrifonciim in the Diagnosis and 
Treatment of Tnhcrmlosis of the Genitalia, Intestine 
and . Perifoneioru Snrgerg, Gynecology and Obstet- 
rics. Vol. LVin, No. 5, march, lOSi, pp. 5B7-077. 

The author, reasoning-.that if the therapeutic value of 
simple laparotomy in tuberculous peritonitis lies in the 
exposure of the tissues to oxj’gen, then it is much safei-, 
simpler and a great economic gain to insufflate the abdomi- 
nal cavity Avith pure oxygen by means of a needlel If no 
beneficial effects are noted after such treatment laparot- 
omy may still be done, the gas having done no harm. 

In the author's experience diagnostic pneumoperitoneum 
has been of decided value in establishing the diagnosis of 
tuberculous salpingitis which is the most common cause 
of tubei'culous peritonitis. In suspected cases of pehuc 
tuberculosis oxygen is used in place of carbon dio.xide 
because of therapeutic effect as Avell as its diagnostic 
value. The fallopian tubes are usually greatly thickened 
and tortuous so that they cast an unusually dense shadow 
on the roentgen film; they are usually patent. Calcium 
deposits may be seen in their Avails. By injecting an 
opaque substance into the uterine cavity and the fallopian 
tubes their relation to a pelvic mass may be made clear. 

.The procedure is exceedingly simple, and differs in no 
way from that of transabdominal pneumoperitoneum with 
cai-bon dioxide for gynecological diagnosis. The boAA’els 
should be emptied by means of a cleansing enema. About 
oue-half hour before, a dose of morphine sulphate should 
be gjAmn. The bladder should be emptied. The skin of 
the loAver abdomen is noAv sterilized, and a rather firm, 
flexible needle, three inches in length and fitted with a 
stylette, is introduced through the abdominal Avail. The 
point of introduction is usually one inch to the left of the 
umbilicus, and slightly below the level. The needle is held 
A’ertically between the thumb and third finger at right 
angles to the skin, and is introduced . into the peritoneal 
caA-ity by means of pressure of the forefinger on the 
stylette. Three resistances are met: first, the skin, sec- 
ond, the aponeurosis and third, the more sensitive peri- 
toneum. The needle is a'tt-ached by means of a . rubber 
tube to an apparatus such as is used for the Rubin patency 
test, and oxygen is alloAved to flow in. A liter of oxygen 
produces little discomfort, and is usually a sufficient dose. 
The needle is quickly AA-ithdraAvn ; no dressing is required. 
The patient is kept flat on the X-ray table and maintained 
in that position to preA’ent "shoulder pain”, which is due 
to the entry of gas into the right suh-diaphragmatic space. 


Shoulder pain, if it occurs, may be relieved by elevating 
the foot of the bed, or by raising the pationi’s hip.s on 
pillow. Those Avho ha\'e used the method have repeateil 
the insufflation in periods ranging from four day.s to Iaa'o 
weeks. The author recommends weekly insufflations of 
about one liter each, the number of insufflations depend- 
ing on the results obtained. It is recommended to keep 
the patient in bed for 18 to 24 hours after each insuffla- 
tion. 

The author cites 64 cases from the literature, and re- 
ports six additional cases, tAA-o of AA-hich represent cures 
• of four and five years respectively. In utilizing o.xygen 
therapy one should keep in mind that climate, good food 
and tonics are helpful. Surgery is indicated if the condi- 
tion is complicated by a mixed infection. The author con- 
.. eludes that oxygen pneumoperitoneum is a safe, simple 
and valuable method of diagnosis and ti'eatmont of tuber- 
culous peritonitis, AA-hich has almost escaped general notice. 

Nelson JL Percy. 

IV. W. Robinson, M.D. 

Extra-Bnlhar or Duodenal Ulcer. South. Hied. Jottr., 
27:759-763, September, IBSi. 

In o' concise informatiA’-e article Avhich should be read 
in its entirety the author calls attention to the true 
duodenal ulcer— -the one AA'hich occurs in the relatively 
fixed retroperitoneal first coil of small intestines — con- 
trasting it to the usually recognized one occurring in the 
duodenal cap and comprising nine-tenths of all post- 
pyloric ulcers. 

Because of the adequate blood supply and lack of tor- 
sion in this fixed portion of the duodenum, together Avith 
the lack of acidity, the usual etiological factors of ulcer 
causation do not operate. Instead, duodenal stasis seems 
the most likely predisposing factor and this stasis when 
observed by X-ray examination should make one suspect 
the possibility of the ulcer. Clinically the usual definite 
symptoms of ulcer are not ahvays present and niay be 
. replaced by those suggestive of a chronic cholecystitis. 
Hematemesis or tarry stools may be the dominant fea- 
tures. The more distal the ulcer in the duodenum the 
more likely is it to heal rapidly and Avithout complica- 
tions. It is suggested that more attention he gi\'en to 
the recognition of this type of lesion instead of limiting 
one’s obserA-ation to the duodenal cap alone. Roentgeno- 
logic examination is, of course, the most certain means in 
establishing the diagnosis once the presence of the ulcer 
is suspected or its possibility borne in mind. 

J. Duffy Hancock, LouisAulle, Kentucky. 
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SHALL V/E HAVE “STOMACH SPECIAL- 
ISTS” OR INTERNISTS CERTIFIED AS 
CASTRO - ENTEROLOGISTS BY A 
QUALIFIED NATIONAL BOARD? 

To those interested in research and the clinical 
aspects of diseases of digestion and nutrition, the 
decision of the National Advisory Board for the 
Certification of Specialists not to approve the set- 
ting up of a Board for the Certification of Gastro- 
Enterologists came as a surprise and a disap- 
pointment. 

With the advice and under the guidance of in- 
dividual members of the National Board and of 
the Board itself, indeed, with its approval and 
encouragement, for more than a year a Commit- 
tee composed of men of experience, integrity and 
ideals (appointed by the American Gastro-Entei'- 
ological Association and the Section of Gastro- 
Enterologj' and of Proctology of the American 
’ Medical Association) labored diligently and with 
the highest motives. On all debatable points this 
Committee had consulted with Members of 
Boards already in operation and able to exhibit 
records of service justifying their foundation and 
their continued existence. 

At no little personal sacrifice of time, energy 
and funds, those upon whom rested the responsi- 
bility for c.stablishing and maintaining on the 
highest ethical and professional plane, a National 
Board for the Certification of Gastro-Enterolo- 
gi.sts, brought to the 1934 Cleveland general meet- 
ing of certification boards, a constitution and by- 
laws of exti-aordinary merit. This document, sub- 
mitted as the basis upon which men most experi- 
enced in the investigation and the practice of 
gastro-enterology proposed to establish standards 
and to regulate practice, by the concensus of opin- 
ion of the Membor.s of the National Board, was 
admirable in all regards. In many respects it set 
up standards, principles and safeguards against 
lran.sgre.ssion, considerably higher than did simi- 
lar formulae governing certain other Boards for 
the Certification of Specialists thus far estab- 
lishod and functioning. Generally, it was admit- 
ted tl)at the Constitution and Bj^-Laws submitted 
by the Board for Gastro-Enterology were excelled 
in scope, demands upon candidates for certifica- 
tion, practicability, ethical aims and ideals by the 
Constitution and By-Laws of no group thus far 
sanctioned by the National Board. 

The members of the combined committee repre- 
senting the gas^o-enterologists — investigators, 
surgeons, internists — ^justly felt proud of what 


had been acconlplished. Individually and collec- 
tively, they were congratulated upon their efforts 
by members of the National Board. 

This happy state of affairs existed to within a 
half hour of the time set for the dinner and the 
annual meeting of the National Board, the repre- 
sentatives of various already approved and incor- 
porated .special Boards and of Boards of Special- 
ists seeking sanction. Then, without warning,' 
quietly it was whispered that the National Board 
at a previous date — time not specified — had in- 
formed the Councils of Medical Education and of 
Hospitals of the American Medical Association, 
that it (the National Board) approved of but a 
limited number of Special Boards — ^those of 
Gastro-Enterology and of Proctology were not in- 
cluded in the roster — and that, acting upon, the 
advice of the National Board, the Association’s 
Councils had acquiesced to the groupings made. 

Such unusual and unorthodox, not to say unfair 
and discriminatory action, seemed impossible of 
belief. Had not the National Board’s Members 
constantly been in the closest contact with the 
Committee of gastro-enterology during the preced- 
ing year? Had they not abundantly given advice 
and encouragement (as can be substantiated by 
letters, telegrams, etc.) ? Even to ■within' a few 
minutes of going in to dinner, had not important 
Members of the National Board approved of and 
suggested certain minor changes in the gastro- 
enterology Board’s By-Laws? 

Although the Gastro-Enterological Committee 
rvas given a hearing at the meeting of the Na- . 
tional Board held following dinner, from the 
opening of the discussion, it was evident that (a) 
whatever might be the arguments advanced, they 
would carry no weight; (b) the National Board’s 
membership was divided in its attitude towards 
the proposed Board of Gastro-Enterology, and 
(c) that, through influence, bias and “back-stage” 
pressure, certain men, potent groups and institu- 
tions already had served notice that their edicts 
must be enforced or dire “political” consequences 
would follow. The-meeting ended abruptly at an 
early hour with the Gastro-Enterologists’ pleas 
for reconsideration completely ignored. 

With rare tolerance and restraint, the subse- 
quent events at the 1934 Cleveland Session have 
been placed on record by Dr. A. F. R. Andresen, 
of Brooklyn."' In summary, the Gastro-Enterolo- 
gi.sts believed that a misunderstanding of motives 

•Eauorinl Section, amcrjcan Journal of Olffeetivc DIecaece and A'a- 
trltton, p. 505; OctoOcT, 1934. 
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and procedure had occurred; they felt strongly 
that the decision concerning just how many and 
Avhat Boards, for the Certification of Specialists 
should- be allowed, rightly came under the author- 
ity. of the American Medical Association, (via 
action of its Councils on Medical Education and 
Hospitals) and they could not conceive that such 
important functions should be usurped by a Na- 
tional Board not an integral pai-t of the executive 
machineiy of the Association and having in its 
personnel many men not engaged in practice — 
indeed, several men who were not even activ'e 
members of the Association. Therefore, the Com- 
mittee, scorning to “play politics”, sought redress 
through the Association's constitutionally avail- 
able channels. 

Openly, at a general session of the House of 
Delegates, appeal was made by both the Gastro- 
Enterological and the Proctological Committees 
for recognition and for authority to inaugui'ate, 
incorporate and put into operation. Boards for the 
certification in their respective specialties. The 
Speaker of the House referred the motion to the 
Councils on Medical Education and Hospitals. 
These Councils willingly granted a hearing to 
the petitioning Committees and courteously lis- 
tened to the arguments presented. No member of 
the National Board appeared before the Councils 
to challenge the arguments, to show cause why 
the organizations sought should not be allowed 
and supported or to explain why the National 
Board had acted in so abrupt and unorthodox a 
fashion at the “eleventh hour” and contrary to 
the attitude which, for more than a year, had 
been maintained by the National Board towards 
gasti’o-enterologists and proctologists. 

After mature deliberation, the Councils recom- 
mended to the House of Delegates that in their 
judgment, the petitions of the two groups of spe- 
cialists in practice (gastro-enterologists and proc- 
tologists) should be granted. From the view- 
points of fairness, usefulness in the proper regu- 
lation of specialism, in practice and of consist- 
ency, it would seem that no other course was open 
to the Councils. As one conscientious and broad- 
visioned Member of the Councils stated, “work in 
this field (gastro-enterology) has been recognized 
long ago bj’- the establishment of a Section (in 
the American Medical Association’s annual pro- 
ceedings) and since encouragement to the devel- 
opment of this Board (for the Certification of 
Gastro-Enterologists) had been given, a measure 
of obligation (to recognize the Gastro-Enterologi- 
cal Board and permit its incorporation and func- 
tioning) was involved”.* 

Naturally, the actions of the Councils on Medi- 
cal Education and Hospitals and of the House of 
Delegates of The American Medical Association 
are gratifjdng to the Committee responsible for 
the establishment of a National Board for the Cer- 
tification of men trained 'and competent to serve 
tiie public, the medical schools and hospitals. Just 

•Clatises In parrnthpws inserted bj- tlie Editor to insure cinrity ; 
otherTvIse the quotation is literal, , 
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as is the case with regard to . those who devote 
their energies to such special fields as cai'diologj', 
pulmonarj’- affections, allergy, syphilology, die- 
tetics and nutrition, mature-visioned and experi- 
enced men readily recognize that the adequate 
practice of gastro-enterology calls for more than 
can be expected of the general internist. The 
specialty requires not only a thorough grounding 
in internal medicine but in addition demands, an 
appreciation and understanding of modem experi- 
mental physiology, organic chemistry, parasitol- 
ogiq roentgenology, pathology, nutrition and die- 
tetics. It is this special experience superimposed 
upon the training necessary to qualify as a reli- 
able internist w-hich, when acquired, means that 
its possessor truthfully can be classed as a gastro- 
enterologist. The securing of this special knowl- 
edge usually indicates that the internist has de- 
voted much time to post-graduate study, to travel, 
attendance at the meetings of special societies and 
has invested considerable capital in books, maga- 
zines, apparatus and equipment wholly foreign to 
and not demanded of one who chooses to continue 
as a general internist. Usually, the gastro-enter- 
ologist contributes considerable time and effort to 
the dispensary and clinic — some of which labor is 
not entirely agreeable, esthetically considered. 

For example: Not infrequently, even though 
his work may be considered lightly in certain 
quarters where what constitutes a gastro-enterol- 
ogist is so little understood or appreciated that the 
specialty is spoken of slightingly or is unrecog- 
nized, a hospital’s dietetic efficiency and dowm-to- 
dateness — nay, even its very equipment — are 
made the responsibility of the gastro-enterologist. 
One need but inspect the diet kitchens of any hos- 
pital in order to learn whether or no the specialty 
of gastro-enterologj' is recognized in that insti- 
tution. When it is vot, “dieting” means not the 
exhibition of foods mo.st conducive, to aiding the 
individual patient and to combating his affection. 
In such a hospital, unless the services of a dieti- 
tian trained elsewhere by a gastro-enterologist or 
an expert in nutrition have been hired, one finds 
that “dietetics” means only a miscellaneous col- 
lection of typed sheets: “Spillv’s Ulcer Diet”, 
“P— Hospital’s 6,000 Calorie Diet”, “Chronic Ul- 
cerative Colitis Diet”, “Schmidt’s Test Diet”, 
“Acute Nephritis Regime”, “Anti-fat Routine”, 
“Anti-Ketogenic, No. I and No. 11”, “Pember- 
ton’s Diet for Rheumatism”, “Diet for Diabetes”, 
‘Weir Mitchell Treatment”, “Minot’s Liver Diet” 
— and so on ad infinitum. The list becomes aug- 
mented on the publication of each new text-book 
on “Diet and Nutrition” or whenever a “Big 
Chief” returns from a medical meeting where, 
usually from the thesis of a real gastro-enterolo- 
gist or one conversant wuth advances in nutrition, 
he has gleaned “something new”. 

Sad though it may be to admit, “dietetics” of 
the above sort in the majority of our hospitals is 
the rule and not the exception. And we are refer- 
ring not to hospitals located in such communi- 
ties as Pelican Rapids ; Cadiz, Missouri ; Bedford, 



Ameteicak Jouuxae or Digestive Diseases axd Nutrition 


0-'4S 

Vermont; many so-called “metropolitan” hospi- 
tals or institutions styled “medical centers” serve 
no more efficiently. Too often, the patient is 
fitted to the diet and the diet is not ordered and 
exhibited for the peculiar (often varying day by 
day) needs of the individual. 

Evidence is available that “internists” allied to 
those who are responsible for the above cited ex- 
ample of dietetic inefficiency in many hospitals 
also are the sources from which have sprung op- 
position to gastro-enterologj'’s being recognized 
as a specialty in medicine. While _ no really 
trained, busy or broadminded internists object 
to certain of their colleagues limiting their work 
to diseases of digestion and nutrition — in fact, 
welcome such specialization and ivhen they are 
ill of these affections consult the gastro-en- 
terologist rather than the general internist — 
yet, it lias been observed that there is a type of 
inteimi.st’s mind which possesses such a degi'ee of 
self-satisfaction that it does not hesitate to at- 
tempt the diagnosis and treatment of all affec- 
tions which lie in the broad field of medicine. 
These unfortunate fellows don’t know that they 
don’t know; hence, their assertiveness. It is the 
patient who suffers most from their spreading 
thinly over a large area a degree of knowledge 
which, were it concentrated in one field, might 
permit reasonable competence. However, the idea 
of limiting one’s efforts to a particular group 
of ailments cannot be conceived by these “inclu- 
sive internists” : they themselves, are “specialists 
in everything” ! Hence, they are militantly, often 
vocally and abusively, intolerant of that internist 
who chooses to confine his endeavors to cardiol- 
ogy, tuberculosis, the anemias, renal affections, 
diabetes or diseases of the digestive tract: par- 
ticularly are they antagonistic to the last named. 
Just why, it is difficult to .say, for indeed, wdth 
some internists, antagonism to the gastro-enter- 
ologist amounts almost to an obsession. 

All of this opposition does not seem to be the 
mere defense of the principle ' that any really 
trained medical man should be as competent to 
engage in practice in the above-named divisions 
of medicine as are those internists who have given 
much time and effort to the acquirement of spe- 
cial knowledge. It would seem that much of the 
vocalized “principle of the thing” is in great part 
professional .smugness or even selfishness: there 
is reluctance to admit certain limitations in ex- 
perience; there is intense disinclination to hav- 
ing the great group of digestive ailments and 
disorders of nuti-ition dominating all medical 
services, pass to one equally competent as an in- 
tei-nist but who has had ambition and has secured 
added training in gastro-enterology. The profes- 
sional “dog-in-the-manger” will not inconvenience 
or burden himself by the effort needed to acquire 
inten.sive and specialized experience and jmt he 
.won’t allow to work, unscathed, those who have 
toiled and are more capable. 

That this attitude exists and actually is the 


main source of opposition to gastro-enterdlogy’s.' 
becoming recognized as a specialty in internal 
medicine and a Board of Examination and Certi- 
fication’s being approved, plainly was shown by 
the i-ecent bitter debate which developed when the 
New York Academy of Medicine ruled against the 
setting up of a local section in gastro-enterology. . 
That hearing brought out not only the profes^ 
sional selfishness of the opposition but what was 
most discouraging, professionally and sciehtific- 
alb”, that those internists most positive, one might 
say, pugnacious, in their disapproval of the estab- 
lishment of the proposed section, were men who 
have contributed nothing to research, pathology, 
diagnosis or treatment in alimentary tract ail- 
ments. Nevertheless, daily in lectures, clinical 
work and private practice, they employ tests, spe- 
cial methods and information painstakingly ac- 
cumulated and generously passed on to them by 
the very gastro-enterologists who sought recog- 
nition, who were refused it and whom they damn. 
To a trained internist, they insist, “There are no, 
specialistic demands in gastro-enterolbgic prac- 
tice!” When thus they babble they classify them- 
selves with that notoriously smug laboratory 
worker, who refused to grant any greatness to 
the beloved Osier, stating that “any ordinary ca- 
pable physician could learn the diagnostic medi- 
cine, which Osier knew, in six months!” 

New York is not unique in such opposition to. 
gastro-enterologists and the wholesale appropria-’ 
tion and pirating of the results of their labors: 
many large medical centers throughout this coun-' 
tiy can qualify quite as completely. 

The crystallization of the above-mentioned 
“back-stage” influences for opposition to a spe- 
cial Board of Gastro-Enterology occurred ' at the 
1934 Cleveland Session. Strong personal and in- 
stitutional pressure was brought to bear upon cer- 
tain "key” members of the National Board so 
that by intra-Board politics, secret sessions and 
intense personal activity, these “key” members so 
were able to influence their fellow-members and 
to group the specialties which they “approved’!- 
that gastro-enterology was not included. That 
there were displayed “eleventh hour” tactics of a 
type to which right-minded men of our profession 
would not stoop, whatever might be the prize, 
was most obvious. With little fear of contradic- 
tion, one may state that gastro-enterology’s most 
articulate, persistent and politically efficient critic 
and enemy was a National Board Member, who 
never practiced medicine, never contributed. any- 
thing to its scientific advancement, always has held 
purely "pen and ink” jobs in our profession, is well 
known as a marvelously_ expert, ear-to-the-grourid. 
type of medical-institution executive, and Who, 
nevertheless, had the effrontery to conduct a cam- 
paign against a section of the Scientific Assembly 
of the Association and its research and clinical 
supporters! That this member of the National 
Board within a month after the 1934 Cleveland 
Meeting, was the recipient of an “executive plum”. 



Editorial 


carrying' a heart-warming: salary, in the institu- 
tion where had arisenthemost virulent, New York 
opposition to the gastro-enterologist, would appear 
to prove that he was ^vorking not wholly without 
ulterior objectives. To the “principle” about whose 
..upholding this member waxed so eloquent at 
Cleveland, the medical Tammany which employed 
him added very satisfactory “interest” when he 
“brought home the bacon”. If his efforts had not 
so prospei-ed, doubtless the jobs which already he 
held would have been on the auction block! 

. However, the ideals for which representative 
internists, who choose to be gastro-enterologists, 
labor, have not been abandoned. Along proper, 
decent and ethical lines, the Committee will pro- 
ceed and will seek to establish and to have rec- 
, ognized a Board whose stamp on a physician will 
mean that he is dependably trained in an exact- 
ing and needed specialty. Ultimate success is 
assured. Those opposing the efforts are but post- 
poning the day when our profession and the pub- 
lic better .will be served. Such delay need not 
be. Groups responsible for it do not deserve to 
be classed as progressive, altruistic, broad-gauged 
phj’'sicians. The lay public has a right to know 
that there is a vast difference befnveen a gastro- 
entex-ologist and a “stomach specialist”. In how 
many communities do mediocre men, of no special 
training and experience, practice as self-desig- 
nated “stomach specialists” because no Board or 
authority exists vdiich may regulate modes of 
practice often not far removed from quackery? 
How often do the inefficiency and tinkering of 
these doctors nullify our expensive, nation-wide, 
anti-cancer campaigns? Internists who have de- 
voted years to obtaining experience and facility 
in the diagnosis and treatment of patients af- 
fected with digestive disorders are entitled to just 
as much professional and lay recognition as are 
surgeons who devote their energies to ailments 
of the eye, the ear, the bony skeleton, the central 
nervous system. 

The American Medical Association is the par- 
ent organization to all practitioners. It has seen 
fit to grant gastro-enterology (and proctology) 
the dignity and responsibility of a section of its 
annual Scientific Assembly. Through its quali- 
fied Councils, the Association should have the final 
decision as to what groups be acknowledged suffi- 
ciently important to set up Boards for the regu- 
lation of special practice. Decisions so weighty 
should . hot be dictated to the Association by a 
self-perpetuating National Board whose actual re- 
lationship to the American Medical Association is 
but an advisory one: a Board, a large proportion 
of whose' members have not met. and in certain 
instances never will meet, the exigencies and de- 
mands of medical practice: a Boai'd which the 
most vocal, biased and politically-minded member 
attempts to dominate and who seeks to deprive of 
rights Fellows of the Association, rights earned 
by long support of the parent organization, by 
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education, training! scientific research and.clinical 
experience. . ' 

Our institutions for medical teaching, our hos- 
pitals and our citizens lamentably are lacking in 
that knowledge and service which only qualified 
gasti'o-enterologists are capable of providing. 
Progress towards a better appreciation of the 
physiology of the organs concerned with dige.s.- 
tion, absorption, elimination and nutrition de- 
pends upon the gastro-enterologist. Through him 
the researches of the physiologist, the chemist and 
the pathologist are supported and their discoveries 
translated into clinical procedures which permit 
greater accuracy in diagnosis and more depend- 
able treatment. The literature of the past thirty 
years demonstrates how richly gastro-enterolo- 
gists have contributed to science and practice: 
scarcely a fundamental advance in diseases of 
digestion and in nutrition has been made by in- 
ternisf-s other than those who have been con- 
cerned with some phase of gastro-enterology. 

How rapid and how significant may scientific 
gastro-enterology progress in the future, to a 
large degree, depends upon what standards for 
practice are set for those who work in that spe- 
cialty. In our own hands lies the decision. Sup- 
port of the program initiated by the Committee 
delegated to form a Board of Gastro-Enterology 
gives assurance of better teaching and more en- 
lightened practice. Only unreasonable bias and 
petty professional politics have prevented unani- 
mous and \yhole-hearted backing of the Commit- 
tee’s plans. Those plans are summarized by the 
data printed below. 

The adoption of the formulae suggested means 
that the daj* will be hastened when, on a founda- 
tion definitely more solid than pei'sonal urge or 
desire, may a physician dub himself as a 
“stomach specialist”. The Committee’s plans, 
when consummated, will assure our profession 
and the public that every person sanctioned by 
the Board of Gastro-Enterologj’- is, first, a thor- 
oughly competent internist and, second, he has 
had training and experience which certify that, to 
a degree greater than possible by the general in- 
ternist, he is qualified to investigate, diagnose and 
treat diseases of digestion and nutrition. 

Frank Smithies, Chicago. 


PROPOSED CONSTITUTION AND BY-LAWS 
OF THE AMERICAN BOARD OF 
GASTRO-ENTEROLOGY 

Article I. 

Name. 

The name of this corporation shall be the 
American Board of Gastro-Enterology. (Gastro- 
enterologj* is defined in accordance with the Ar- 
ticles of Incoi-poration as “the branch of medical 
practice which deals with diseases of the diges- 
tive system and nutrition”.) 
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Purposes. 

The purposes of the Board are as follows : 

(1) To encourage the study, improve the 
teaching and elevate the standards of gastro-en- 
terohgy. 

(2) To conduct examinations and issue cer- 
tificates to licensed medical practitioners who 
shall qualify as competent to practice gastro-en- 


resignation, death or otherwise, before the expira- , 
tion of term shall be filled by a member of , the , ; . V 
nominating society from which the member was 
nominated whose resignation, death or other in - 
capacity created such vacancy. ' Appointment to ; 
such vacancy . shall be made for the unexpired' 
term by the President of the nominating society . 
or in such other Avay as , each nominating society, 
may determine. . , . 

; , Article IV. . , 


terology. 

(3) To serve the public, physicians, hospitels 
and medical schools by preparing lists of special- 
ibts and practitioners who have been certified by 
the Board. 

Article III. 

Membership. 

Section 1. QuaUfic(i.tions of Members. Each 
member of this Board shall be a physician, duly 
licensed by law to practice medicine, and each 
shall be a member of the constituent society which 
has nominated him for membership on the Board. 

Section 2. • Humber of Members and Duration 
of Membership. The membership of this Board 
shall consist of four members from each of the 
nominating societies, viz. : The American Gastro- 
Enterological Association and the Section on 
Gastro-Enterology and Proctology of the Ameri- 
can Jredical Association, each member to be 
elected for a period of four years, or until his 
successor shall have been appointed. The eight 
original members at the time of incorporation, in 
3984, shall be divided into four classes, whose 
terms shall expire in 1936, 1937, 1938 and 1939 
after the annual meeting and thereafter a new 
member shall be elected every year by each par- 
ent organization, to fill the vacancies. 

Section 3. Time and Manner of Admission to 
Membership. A member designated by a nomi- 
nating society shall take office at the expiration of 
the term of the member whom he is designated to 
succeed, except that a vacancy or vacancies may 
be filled for the unexpired term in the manner 
provided in these By-Laws. A member appointed 
by one of the nominating societies shall be fur-' 
nished with evidence of his appointment and shall 
become a member of the. Board upon presentation 
of such evidence at any legal meeting of the 
Board. 

Section 4. Change in Humber of Members. 
The number of members from each of the nomi- 
nating societies may be increased or. diminished 
by recommendation of the Board and approval. by 
both nominating societies. 

Section 5. Designation of Additional Homi- 
nafing Societies. Nominating societies in addi- 
tion to those named in the Articles of Incorpora- 
tion may be designated upon recommendation of 
.'the Board and approval by. the then existing nomi- 
nating , societies. 

■Section 6.\ Vacancie.s in Membership. Any va- 
cancy, created, in the membership of the Board by 


. . , Meetings. . ; ... ■ 

Section 1. There.shall be an annual meeting pf . 
the Board in each calendar year, the time and 
place to be fixed by vote of the Board. ,, 

Section 2. Special meetings may be called by ' 
the President of the Board or upon the written 
request to the Secretary-General of three mem- ; 
bers of the Board. Written . notice , of , special , . 

meetings shall, be sent to each member of the.. 
Board not less than twenty (20) days prior to., > 
such meeting, with a statement of the purpose of ■’ 
that meeting. , ^ 

Article V. ' .' , 

Quorum. 

A majority of the members of the Board shall , 
constitute a quorum for the transaction of busi- , 
ness. 

Article VI. 

Officers. ■ ' 

Section 1. The officers of the Board shall con-. . , 
sistof a President, a Vice-President, a Secretary- . 
General, a Treasurer, a Board of Regents and 
such other officers as the Board, from time to 
time,' may designate. 

Section 2. Each of the officers of the Board 
shall be elected at the annual ineeting by majority 
vote and shall hold office for one year or until his ’ 
successor shall have been elected. 

Sections. Vacancies. A vacancy in any office • 
may be filled for the unexpired term by election 
at a special meeting of the Board called for that 
purpose or by mail ballot of , the members of the ' ; 
Board., 

Section 4. Duties of Officers. 

(a) The Presidewt shall, ha-ve the powers and 

duties usually appertaining to such office. He 
shall submit to the annual meeting of .the Board . ■ ' , 
a written report of the Board’s business, activi- ' 
ties and affairs. ; ■ 

(b) The Vice-President, in tha absence or disa- , 
bility of the President or at the latter’s direction, ‘ . ' V 
shall perform all of the duties of -the President. 

(c) The Secretary-General shall keep iii. proper ; 

form minutes and records of all corporate pro-, . 
ceedings, meetings of the Board and alTdata with ■ 
regard to examinations, the issuance of. Certifi- ■ ' 
cates and other transactions of the Board. , He ' ; • 
.shall be the Cu.stodian of the corporation’s seal 
and' shall affix the same when and, wherever ; , 
proper. ' . ' ■ . ' . . ' " 

(dl The Treasurer shall keep, or , cause to' be.‘ 
kept, true and accurate accounts of . all financial 
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transactions of tlie Board. He shall be the Custo- 
. 'dian of the funds of tlie Board and of any seciiri- 
tie.s wdiich are the property of the Board. He 
shall prepare or cause to be' prepared an aii'dit of 
the corporation’s books and shall present a report 
. of such audit at each annual mcetinu; nf the Board" 
The Treasurer may be required to" give bond "in 
such sum as may be determijicd from time to 
time by the Board. 

, (e)' The Board of Re<jc>!i!i shall consist of the 

officers of the corporation and four other mem- 
bersi and .shall managre the liusinoss of the cor- 
poration. Three members shall constitute a uuo- 
rum for the transaction of busine.ss. 

(f) Subordinaic Officers may be appoirded bv 
the Board from time to time in .such number and 
U’ith such powers and duties as the Board may 
decide. 

Article VI! . 

Applicants for Gertificaies. 

, Section 1. Method of Making Application. 
ApplicatioTi for Certificates shall be made to the 
_ Secretary-General upon a prescribed form. Each 
application shall be accompanied by a fee in .such 
sum as the Board, from time to time, may tlx, and 
shall also be accompanied by an unmounted, auto- 
graphed, recent, and dated photograph of the 
applicant. 

Section 2. Requirernenis for Applica'nts. Eacli 
applicant must e.stablish in a manner satisfactory 
to the Board : 

(a) That he is of high moral, ethical and pro- 
-fessional standing ; 

■ (b) That he is a graduate of a medical school 
which is satisfactory to the Council on INIedical 
Education and Hospitals of American IMedical 
Association ; 

(c) Tliat he is a physician duly authorized by 
law to practice medicine ; 

. (d) That he is ’a member of the American 
Medical Association if resident in the United 
Stetes or by courtesy, a member of such Canadian 
Medical Societies as are approved by the Council 
on Medical Education and Hospital.s of American 
Medical Association ; 

(e) That he has completed an iiiterneship of 
not less than one year in a hospital approved by 
the .same Council; 

(f ) That he is a qualified internist : 

(g) That he has had .sufficient and satisfactorj’ 
training and experience in the practice of gastro- 
enterology. 

Sections. Clnssification of Applicant.<!. Ap- 
plicants for recognition by the Boaixl shall be di- 
vided into two classes, according to length of 
practice: . 

A. Fifteen years or more of practice limited 
to or principallj^ devoted to diseases of digestive 
system and nutrition. 

. B. At least seven, but less than fifteen, years 
since graduation fx'om medical school. 

Section 4. Examination of Applicants of each 
class ; 


Class A. Applicants who have qualified under 
Class A shall be required to undergo and pass 
satisfactoi'ily a practical, oral and bedside, clinical 
and laboratoi-y examination, including interpre- 
tation of roentgenograms. The Board, in view 
of applicant’s training, published records and pro- 
fessional work in his community, may, use its dis- 
cretion as to the extent of the examination. . . 

Class B. Applicants wffio shall have qualified 
under Class B, shall be required to present evi- 
dence of 

1. A period of study, after the interneship, of 
not less than three calendar years in clinics, dis- 
pensaries, hospitals or laboi'atories recognized by 
the Council on Medical Education and Hospitals 
of the American Medical Association as compe- 
tent to provide a satisfactory training in gastro- 
enterology. 

2. This period of specialized training shall 
include 

(a) Intensive graduate training in the anato- 
iTiy. physiology, biochemistry and pathology of 
the alimentary canal and its appendages and spe- 
cial training in roentgenology; 

(b) An active experience of not less than 
eighteen months in hospitals, clinics, dispensaries 
or diagnostic laboratories recognized as compe- 
tent in gastro-enterological work; 

(c) Examinations in the subjects mentioned 
under (a) as well as written, oral and practical 
examinations in the clinical, laboratory and pub- 
lic health aspects of gastro-enterology. 

3. An additional period of not less than two 
years of practice. 

Article VIII. 

Certificates. 

Section 1. Certificates to be issued by the 
Board shall be in such form as to comply ^rtth the 
Articles of Incorporation, shall be signed by the 
President and the Secretary-General of the Board 
and shall have placed upon them the Official Seal 
of the Corporation. 

Section 2. Certificates shall be issued only 
after approval by three-fourths of the members 
present at any legal meeting of the Board. 

Section 3. Revocation of CeHificates. Any 
Cei-tificate issued by the Board shall be subject 
to revocation in any of the following events : 

(a) That the issuance of such Certificate or its 
receipt by the physician so certified shall have 
been contrary to or in violation of any provision 
of the Articles of Incorporation or of these By- 
Laxvs ; 

(b) That the physician so certified shall not 
have been eligible in fact to receive such certifi- 
cate ; 

(c) That the physician so certified shall have 
made any misstatement of facts in his application 
or in any other communication to the Board or 
its representatives; 

fd) That the phj’^sician so certified shall have 
had his license to practice medicine revoked or 
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shall have been expelled from one of the nomi- 
nating societies which name the members of this 
Board. 

Section 4. Rules and Regulations. The Board 
may adopt such further rules and regulations 
governing examinations and issuance of Certifi- 
cate.s as the Board may from time to time decide. 

AHidc IX. 

Amendments. 

Amendments to these By-Laws may be made by 
a majority vote at any of the Board meetings, 
written notice to each member having been given 
of such intention twenty days (20) in advance of 
the meeting. 

Article X. 

Seal. 

Tile Seal of the Board shall bear the following: 
“The American Board of Gastro-Enterology, in- 
corporated in the State of Delaware, 1934”, or 
words and figures of similar import. 

The Committee Appointed hy the Amen- 
can Gastro-enterological Association, 
The Section of Gastro-enterology (and 
Proctology) , The Avierican Medical 
Association. 


typographical changes 

The response to our editorial in the October 
issue was quite lively. Many letters were re-, 
ceived indicating that the matter of a better typo- 
graphical format is one that physicians take seri- 
ously. The tendency, judging from these letters, 
is toward the feeling that medical journals always 
have hung back in this matter but that there is 
really no good reason forever to disregard excel- 
lency in printing. 

Armed with this opinion, we have in the pres- 
ent number gone as far toward modern arrange- 
ments as we believe is desirable or necessary. 
The special treatment of the After “Hours” sec- 
tion emphasizes the essential difference between 
the cultural topic and the more strictlj' clinical 
and scientific. A narrower column width, the 
slight, almost unnoticeable separation of the 
printed lines by means of a wider slug, a few, 
alterations in headings, the- employment of 
“rules” to separate articles, and greater study 
and planning of the placement of illustrations are 
improvements which will give increased reading 
ease to our subscribers, and yet in no way appear 
sensational. It is to be hoped that the work of 
the Supervising Editor will continue to be facili- 
tated by the helpful and constimctive sugge.stions 
of readers, whose advice already has proved in- 
valuable. 

Beaumont S. Cornell. 
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5Iarat, the Champion of 
Liberty, the Leader of the 
Kevolutionists 



R ecently, ohauco rofortMieo? in roadiii" eallod to my atlcntion a eurion.s similarity between 
two ontstandino- men ot' the 18th century. Although .separated nearly a Imndred years in 
time and throe thousand miles in distance they had many traits in common. Both possos.sed un- 
usual intellectual ability and attainments, both acquired medical degrees, both found other spheres 
more attractive than science, and botli are remembered, justly or unjustly, for their as.«ociation 
with movements resulting in the destruction rattier than the preservation of life. 

One was .lohn Cotton Mather, graduate of Harvard ITnivonsity in the three schools: law, 
theology, and medicine. His life and his connection, guilty or innocent, with tlie Salem witch- 
craft trails might be as interesting a study as the subject of this essay. Marat, one of the leader.^ of 
the French Revolution. 

EARLY PART OF THE FRENCH REVOLUTION 

Even if this entire paper were devoted to a resume of that important movement it would be 
quite inadequate. However, a fcAV of the ontstniuling events must be mentioned in order to give 
a proper backgi-ound to the presentation of this most interesting character. 

. Extravagance, oiipression and indifference com|trised a triiile yoke under which most of the 
Frencdi people had labored for many years. At about the middle of the 18th century the iirst 
rumblings Avere beginning to be heard. The Encyclo]uiedists under Diderot and the Economists 
Or Physiocrates, writing mostly from' healthier residences in. oilier eonntries. called atteiiHon to the 
numerous injxistices and cried for laiforms. Their intluenee, however, was not extensive since 
hard thinking was required of their followers. At about the same time Konsseau making similar 
appeals but advocating more radieal measures and playing more upon the emotions of the common 
peojile, became a leader easy for the mob to follow. The constant demand for money 3 or tlie court 
h.ad entirely exhausted the lower classes and in 1789. Calome ordered a tax upon the nobles. 
This shocking and irritating procedure led them,, in 1789. to call an assembly of tbe States-Gen- 
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MARAT’S MURDERESS, CHARLOTTE 
CORDAY, painted from Life by Jean- 
Jacfjues Haver in the prison of the Con- 


ciergerie. , 



their feeling was little understood 
or much belittled, as the only nota- 
tion made by Louis XVI in his 
diary for that day was the single 
word “Nothing”. The frenzy of ' 
the people born of the natural , 
causes of want and hunger was ; 
nourished by radical publications 
and speeches of the leaders of that 
movement rapidly developing into . 
the French Revolution. In these 
efforts no greater influence was ex- 
erted than that wielded by Jean 
Paul Marat, “Darling of the Scum 
of Paris”, and publisher of “The 
Friend of the People.” While he 
could not be called a dual personal- . 
ity since he did not alternate his 
activities throughout his life, he 
might have been said to have lived 
two lives — one, that of a scientist, 
ending in 1789, or a little, earlier, 
and the other, that of a revolution- , 
ist, beginning at that time and. 
terminating at his death four years 
later. As we are primarily inter-', 
ested in his scientific life, so gen- 
erally unappreciated, we shall first. . 
consider it somewhat in detail and 


eral ivhich had not met since 1610. This body was 
composed of three divisions, the nobles, the clergj' 
and the third estate, or commons. When the body 
met the first matter of importance was the distri- 
bution of voting strength. Voting as units, the 
nobles and clergy, representing but 1/25 of the 
population, could control all legislation. The rep- 
resentatives of the third estate naturally insisted 
upon individual voting by the various delegates 
and not by divisions. Because of their insistence 
they were excluded from the Palace at Versailles, 
the meeting place of the States-General. They 
then withdrew to an abandoned building which 
had once housed a tennis court and there tooh 
the famous "Oath of the Tennis Court” agi’eeing 
never to disperse until they had made a new con- 
stitution for France — and in the next breath 
shouting “Long live the King”, showing their 
gi-eivances were against the government rather 
than the person of the king. The National As- 
sembly thus formed established National Guard 
Units in many of the larger cities. On July 14, 
1789, less than a month later, the Bastille was 
destroyed— not especially to free prisoners but to 
show how, the mob felt regarding what it stood 
for. The people were thoroughly aroused but 


in closing continue our sketchy re- 
view of the revolution and the part he played. 

BIRTH AND PARENTAGE 

Jean Paul Marat was born in 1743 at Beaudry . 
(or Boudiy) in the province of Neuchatel, Switzer- 
land, the province at that time, however, being a 
Prussian possession. His parents were respect- 
able people of the lower middle class. The family 
name was originally spelled M-A-R-A but Marat 
added the “T” when he went to Paris in order to 
make it appear more like a French name. His 
father was a teacher of languages and a designer 
of figures of cloth. He was a native of Sardinia . 
and had originally been a Catholic, but on coming 
to Switzerland had accepted Calvinism. The be- . 
lief that there was a possible Semitic strain is 
based upon these facts : first, in the classic times . 
many (larthaginians came from Africa to Sar- . 
diana ; secondly, the word “marah” (M-A-R-A-H) . 
in Hebrew means “bitterness”, which was destined 
to be a most appropriate name for the figure of . 
this essay, and thirdly, that the marriage registry 
record notes that the father’s witness was a Jew, 
Paul Abraham Medez. The mother was a Swiss, 
Louise Cabrol, and her father a Frenchman. It 
seems that Marat was fortunate in having the 
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Marat the Physician, Scientist, and States- 
, ■ ;wi.an. Born 17-13; Murdered 1793, 


heritage ivhich he did in those i 
times. His lather instilled in him ' 
a love foi.-' learning and o his | ' 

mother he owned his ppininaniCe | ‘ 

. dominated by .iustico, philaatiircpy ■ 
and a love of glory. Most o.t h's ■ 
inconsistencies in later li^- are * 

. probably attributable to iitai. last , 
trait, the love of glory. i 

^larat was the first-hove, '-ev- I 
.eral children. There are v .nds . ' 

of three other children atid ' ofer- p . '’V 
,'ences to two more. In parteoular • 

■.contrast to Marat’s life wa-; that ' 

: of his brother David. IvLarnl I'mi nd '■ ' K-j, ‘ ' ; '1 1?:'. 
the Revokition an opiioriunilv to L 
work -for France; David fonnii it 
1 an excuse to leave. Reforc the ex- 
citeraent was too inten.se he went 
to Kinssia where Catherine ihc 
Great permitted him to change his .-.-rt- 

name to M. de Rouderio. He taught 
French at Tsarke-Salo and led a i-irV'i-y'-'; 

quiet studioiKs life. After lie loft X’:; 

Franco he and IMarat did not. cor- 
respond. He lived to be a luuidred '’'‘Vip 

years of age but had no otlun- dis- 1 

tinctinns-— certainly in all tliose 
hundred years he did not even 
taste the experiences of real life 
which were .so crowded into 
Marat’.s eventful four big years, 1789 to 1703. 
Albertina, a sister, lived for years in jioverty with 
Marat’s widow and woi'ked with her in the j)ub- 
lication of his biography and the elTnrt to clear 
his name of the infamy heaited. ui)nn it by his 
enemies several years after Ids death. A second 
brother, 0]i^'er, was also not pvcseni during 
Marat’s .revolutionary acti'vities. Re va.s husv at 
that time collecting and insects at 

Geneva.. Shortly before Marat’.-', (ie.dh the gov- 
ernment had confi.scaled a valua’-le collection of 
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minerals which it had stored 


.lard ins des 


Plante.^. There were no fiinds available for the 
care of this collection and it seeneed destined to 
: be lo.st. Marat's popularity, iinmediatei.v after 
his death, was capitalized to .cecuro funds for 
. salaiT and improvement of living quarters at 
the museum for Oliver, who was appointed direc- 
tor of the institution. In this way the collection 
;wa.s- .saved. After Rol^espierre’s death Oliver was 
forgotten and disaiJpeared. No information was 
procui'able concer]]ing the other two children; 
according to some biographers there w'ero no 
others. So much for the family. 

EARLY EDUCATION 

■ Of . his, Jean Paul’s, early education We know 




little except that certainly it was above the avex'- 
age. He could speak fluently in French, Dutch, 
Italian, English and Spanish. At the age of 16, 
he solicited of Louis XV the favor of being at- 
tached to a Royal Expedition on its wayn to 
Tabolsk to watch the passage of A^enus over, the 
sun. Because of his youth his request Was denied. 
The following yeax', howevex’, he left home, accom- 
panying some wealthy tourists to Bordeaux where 
he served as tutor in that prominent family. He 
continued his own studies in the university there 
at Bordeaux, and later at Toulouse and at Paris, 
taking courses in politics, philosophy, literature 
and medicine, and devoting much time to optics 
and electricity. His . education was fui’ther 
rounded out by shorter periods of study at Am- 
sterdam, The Hague and Utrecht. 

FIRST RESIDENCE IN PARIS 

In, 1762 he located in Paris and shortly after-’ 
wax’ds began to px-actice medicine. He was 'not 
a px'olific writer then for we have found refex’ence 
to only one publication, a pamphlet entitled. “A 
Remarkable Disease of the Eye, Cured by Elec- 
ti'icity, Which Had Been Considered Incurable”. 
While he seems to have established a fairly suc- 
ce.ssful practice, he did not achieve anything like 
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the reputation he did in London where he went in 
•1765 at the nge of 22. 

RESIDENCE IN THE BRITISH ISLES 

His first years in the British Isles were spent 
in study, at least part time. He resided in Lon- 
don, Dublin, and Edinburgh and while there is no 
record of university attendance at any of those 
places he probably did attend lectures there and 
in other schools since the title pages of most of 
his publications mention his being a graduate of 
several English Faculties. Of one degree, w'e are 
certain. It was an jM.D. given on June 30, 1775, 
by the University of St. Andrew’s in Scotland. 
This was also the school attended by Dr. Oliver 
Goldsmith. While the degree was in a sense an 
honorarj’^ one conferred upon the recommendation 
of two outstanding physicians, certainly it was 
not so ephemeral as the one awarded or supposed 
to have been awai'ded to Goldsmith. At that time 
Marat was a real student possessing both the de- 
sire and industry to increase and apply his educa- 
tion. Between 1770 and 1773 he was at various 
times at Newcastle where he aided in combating 
an epidemic. His woi‘k there evidently was satis- 
factory as he was given a diploma conferring upon 
him the freedom of the city. 

His fn-st publication in English, presented in 
1773, appeared originally as a “Treatise on the 
Soul’’, but was expanded into a "Philosophical 
Essay on Man, being an attempt to Investigate 
the Principles and Laws of the Reciprocal In- 
fluence of the Soul and Body’’. In this essay he 
tried to show the importance of science to a 
proper understanding and explanation of philoso- 
phy, maintaining that philosophy could not solve 
all problems unaided as most thinkers then held. 
For this opinion he was ridiculed by Voltaire and 
thus an enmity of long standing was engendered. 
At another time when he wrote that "thought 
could make a man enjoy nothingness” he was 
again enraged at Voltaire who sarcastically an- 
swered, “It (nothingness) is a great empire; 
reign there, but insult a little less those who are 
something”. It is not difficult to understand the 
reaction such a reply would cause in Marat or 
any one of us. Returning to his "Essay on Man” 
we find that the term “soul" is not used here in 
the spiritual sense but in the sense of conscious- 
ness in general. In this essay, which shows 
Cartesian influence, he advances the theory that 
the body and soul are two distinct entities with no 
direct relationship between them. However, a 
certain agent, his "nervous fluid”, brings the soul 
and body into relation, one with the other. ,That 
fluid, which is the vitalizing power of the nervous 
system, gives physical qualities and elasticity to 
soul (consciousness) in the. meninges, basing this 
upon the following reasons : first, the slightest in- 
flammation of the meninges affects the mind; 
secondly,, it is possible to mutilate the brain itself 
without affecting, the mind, and thirdly^ that liga- 


tion of a nerve is followed by abolition of.sensa-- 
tion below the ligature. This last observation Vas . . 
the result of personal experimentation which led! ’ ’ - ' 
him to the conclusion that impressions. did not : 
reach the soul since the flow of neiwous fluid was . . ; 
-interrupted. Many other interesting opinions are , ; 
offered in this essay. Pity is described, as an',. ' 
artificial sentiment acquired by association, and . . . 
generated in the heart only by prudent reflection. . . - 
Marat observ'ed that love accelerates the pulse, - . 
brightens the eye, animates the expression and 
gives life to our tasks and grace to all our move- ■’ 
ments. He attempted to add to the special senses 
the two additional ones of hunger and thh’sL The : . . 
sense of touch was not regarded as being limited 
to the skin but as being active also in the' interior , ! 
of the body ; confirming this view by recalling the . ■ 

impression of the sweetest kiss or the painful - 
misery of an acute colic. Another opinion ex- , , 

pressed was that all men are controlled by the- ' 
constitution of their bodies and , the character of . 
their minds; the difference in minds being due to , , 

the disposition of the various organs. The essay 
is quite lengthy ; many other selections from it 
might be offered. While it is critical of, everyone , ’ 
and is considered by many as rather immature, it 
w’as original in manner of presentation , and', 
showed unusual familiarity with the works of.- 
Galen, Aristotle, Plato, Socrates, Montaigne, and 
Descartes in questioning their mental capacities • 
and exposing their errors. 

In the following year, 1774, he wrote the ;. 
“Chains of Slavery”, his first political publication. ; 
Marat was an ardent admirer of the English free- - 
dom of government, or rather of its possibilities .- , 
if properly followed. This paper was not par-, . 
ticularly radical, being somewhat like a letter. a .:- 
public spirited physician of today might write , , 
for the open letter column of one of our daily. , 
newspapers.' In it he demonstrated the non-rep- 
resentative character of Parliament, exposed the 
falsehoods and diplomacy of the upper, classes 
and urged the election of sincere representatives. 
Lord North, the Prime Minister, had the article 
suppressed. It was, however, published .subse- , . 
quently in Holland and secretly distributed in 
England, but too late to affect the election. That 
the paper struck a popular chord is evidenced'by 
the fact that Marat was given the freedom of sey- ■ 
eral cities in the northern part of England and 
admitted shortlj'- afterwards to the Masonic Order. 

In his reaction to the suppression of this article, 
which was little more than ordinary . or perhaps 
ill-advised censorship, one first observes the bit- 
terness and fury with which opposition filled him. 

He regarded it as persecution, cruel in that it . 
checked the accomplishment of something which 
he honestly believed was for, the . good of the . 
people. . ' , . ; . 

In June of the next year, 1775, Marat published . 
his first strictly medical paper in. English. . It ' 
was an “Essay on Gleet” and was dedicated to the 
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Worshipful Company of Suvs^oons in London; This 
paper is rather modern in tone and shows scien- 
tific appioach to the subject. I, sing pathological 
dissection he demonstva-ect f,".- tlielirst time the' 
underlying condition '.vnica ',, e now recognize as 
one of the important .-.f chronic urethritis, 

i. e., that the infection., sat in the acute case, 
extends in the chron’.c ‘ . into muscular layers, 

the glandular struy. oc.-, c.d the lacunae. His 
treatment consisted ni probing for the sensi- 
tive points and then. i!,g a soft wax bougie 

which had been aii'.'p.vMi ,it corresponding points 
with some ‘'suppurati’ve " rather than the usual 
desiccative piasto;-. geric'-ally using diachylum. 
The plasters were ri lained for various lengths of 
time by bending llie outer extremity of the bougie. 
''iVhen the plasters nere removed i\Iarat advised 
inipation of tbie uivtiira with .soi ovnnoniac 
diluted in water in nrder to flush the follicles of 
suppurative dei.>ris. The bougie was then re- 
placed. As impro\ emeni occurred milder plasters 
were used. Throughout, the course of treatment 
careful attention v. as given to the patient’s gen- 
eral condition; tiii-^ was an unusual departure in 
those days. .Marat aho had a 
good knowledge of strictures, 
defining them accurately and 
diagnosing th'-m iiy .symptoms. 
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In spite of his competence in this line of work, 
(he does not hesitate to praise himself and. deride 
his competitors), he is somewhat apologetic for 
doing this class of practice and makes it clear that 
it was only a side line, as do so many today. 

His other important medical contribution in 
England was an address a jmar later, 1776, to the 
Royal Society on “An Enquiry into the Nature, 
Cause and Cure of a Singular Disease of the Eye”. 
The disease in question was gutta- serena,, classi- 
fied also as “accidental presbyopia”, which was 
characterized by congestion and consequent swell- 
ing of the muscles of the eyeball with subsequent 
pain,' stiffness, iiTegular action, weakened sight 
and lack of accommodation. 'The usual treatment 
was to. induce vomiting by purging, salivation and 
ammonia fumigations. Marat believed the dis- 
ease due to non-assimilation of mercui-y salts (a 
commonly used drug, then as now) with absorp- 
tion of the mercury particles in the arterial and 
venous coats of the eyeball. He, therefore, con- 
tradicted the usual treatment and prescribed re- 
laxation of the nervous system, rest, quiet, low 
diet, no strong drinks (using only barley water, 
whey, and marshmallow infu- 
sion), moderate bleeding at the 
foot once a week, and other 
measures to reduce ocular ten- 



.'larat. triumphant, when the Fire- 
brand of the French populace. 



sion, e. g., local emollient poul- 
tices (such as oatmeal) and 
quassia for. clarifying the hu- 
mors and diluting the body- 
fluids. Occasionally he used electrization and 
observed that it -was much more effective if con- 
gestion wei'e previously reduced by bleeding. In 
order to observe the progress of a case Marat im- 
provised a comparative eye scale, determining in 
inches how near the hands of a watch could be 
seen. 

Marat left London for Paris in 1777. His stay 
in the Briti.sh Isles from 1765 must have been a 
pleasant one. -At his office in Soho Squaj-e he' had 
a fashionable practice. He associated with the 
dita of the scientific, artistic, and literary worlds. 
He was a patron of the London coffee houses 
where there were often interesting gatherings and 
conversation. At one such meeting, he met Ben- 
jamin Franklin, who had a kind interest in him 
from then on, championing his cause in his work 
on electricity later in Paris. 

Before following him to Paris let us consider the - 
“criminal charges” which some historians have 
made concerning him during the years just re- 
viewed. That he was said to have been convicted of 
theft and imprisoned for debt during this time 
may be due to the confusion of his name with that 
of the international crook, John Peter le Maitre, 
alios Slaire. and alias Mara; It was more likely 


due to a deliberate attempt by 
his enemies to discredit him. It 
seems proper to accept the an- 
, swer made by Marat himself. /In 
1790, he said, “Since the age of 16, I have been , . 
absolute master of my conduct. I have lived two - 
years at Bordeaux, ten in London, one in Dublin, - ; 
one at The Hague, Utrecht and Amsterdam and 
nineteen yeai's in Paris. . I have' traveled oyer 
the half of Europe where one is compelled to reg- 
ister with the authorities. I defy, anyone to find . 
my name noted for any unlawful act. Moreover,; 

I defy any person under the heavens to reproach 
me with a dishonest act”. : ^ 

SCIENTIFIC LIFE AFTER RETURN TO PARIS 

Why Marat returned to Paris in 1777 largely is 
a matter of conjecture. There was no woman in- 
volved in the case, and he had a successful prac- 
tice, and many congenial and elevating associates.’ 

It may have been that he became homesick for 
life’ on the continent, he may have wanted new 
fields to conquer, or he may have become dissatis- 
fied with the practical working of the English so- 
called freedom of government. It. does not seem, 
likely that the clouds of, revolution in France were ; 
heavy, enough for him to anticipate that move- 
ment. Further there is no definite evidence that 
at that time he was a political revolutionist in 
any sense of -the word, although he may have been ' 


Eleclricnl instruments mndc by Marat, 
from an illustration of his work, 
“Researches on Electricity.” 
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a trouble maker in 
the scientific world . 

The immediate 
cause, or opportunity 
that led him to 
France, was his ap- 
pointment as Physi- 
cian to the Body 
G u a r d of Comte 
d’Ai'tois, the young- 
est brother of Louis 
XVI. Tliis position 
was quite attractive. 

It gave him an op- 
portunity to reside 
in Paris, to meet the 
higher classes of so- 
ciety, and to carry 
on a private practice 
since most of his 
time was fi*ee. In 
view of his later 
democi-atic tenden- 
cies. it is interest- 
ing to note that at 
this time he was 
quite anxious to es- 
tablish a claim to 
nobility. He main- 
tained that the no- 
bility of his family 
was established in 
Spain as well as 
France. His claims 
were not promptly 
met and he ad- 
vanced the further 
argument that considering his position at court 
it was honorable for the state that his rights to 
a patent of nobility be promptly recognized. His 
plea was never answered but he was given the 
right to use with his name a mark of distinction 
corresponding probably to “Honorable” or 
“Esquire”. Strange to say this disappointment 
apparently did not cause the bitterness that might 
have been expected. One can hardly refrain from 
wondering, however, how the revolution might 
have been affected had Marat been a member of 
the nobility rather than of the masses. 

His success as a physician was rapid and he 
soon became known as “the doctor of the incur- 
ables”. One case that gave him considerable repu- 
tation was that of the Marquise de Laubespine. 
She was rapidly failing with an advanced case of 
tuberculosis. When called to see her it is said 
that he examined the expectqi'ation most care- 
fully; unfortunately, what he looked for or what 
he found is not recorded. He promptly discon- 
tinued the treatment she had been receiving which 
was the usual purgation by 'an extract or soup of 
snails and frogs. In place of this he substituted 
general therapeutic measures, rest, outdoor life. 
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vegetable extracts 
(from such as jmr- 
row plant), balm of 
’ mint, balm of tolu 
and, most important 
of all, his secret 
nostrum. His pa- 
tient made a splen- 
did recovery, as at- 
tested publicly by 
her husband and the 
Marquise is reputed 
to have been Marat’s 
mistress, for some 
time afterwards. 
This, by the way, is 
the only hint of any 
loose living on his 
part. 

The use of his 
secret nostrum in 
this case and others 
probably gave rise 
to the charge that 
he sold patent medi- 
cines at one time. 
He refused to make 
public the composi- 
tion of this nostrum 
but it was finally 
analyzed by an 
Abbe who an- 
nounced that it 
proved to be only 
chalk in water. We 
do not know wheth- 
er Marat considered 
this as a placebo or whether he actually believed 
that the calcium content of the lime in the chalk 
was of benefit in controlling the tuberculous ex- 
tension. 

His medical publication in Paris during this 
time consisted practically entirely of case reports, 
notes and letters. In giving case reports he did 
not mention the name of the patient, as was usual- 
ly done, but gave only the initials, remarking that 
discretion is one of the duties of the physician. 
From one of his notebooks (not circulated during 
his life-time) we can I'ead, . . My knowledge 
of nature gives me a great advantage ; the rapidity 
with ^yhich I observe, my certainty and tact and 
my many successes have caused me to be called 
‘The Physician of the Incurables’ ”, In discussing 
medical treatment by electricity he stated: “One 
must not treat cases except those in which the 
diagnosis is well established and those conditions 
in which the disease does not terminate by some 
natural crisis. It is not sufficient to know how 
to turn the handle of an electric machine, but 
necessary to know the mechanism of what one is 
employing as well.” Good advice even today. 

The fanie resulting from the case of the Mar- 
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quise, previously mentioned, caused many to de- 
mand consultation by letter. Marat advised these 
to retain their local doctors, observing that physi- 
cians who endeavor to practice by mathematical 
formulae and not according to principles are not 
pleasing in that they cure few and kill many. He 
urged that direct examination of patients was 
much to be preferred. 

His fees in Paris varied from five to one hun- 
dred and eighty francs. He wa.s evidently a good 
manager for when about 40 years of age (1783) 
h(.‘ practically retired from practice as a wealthj" 
man. Although some discredit the last statement 
because he died practically penniless, we must 
remember that the last ten years were unproduc- 
tive of any income and that in addition to his 
living expenses he financed his experiments in 
physics and the publication of several journals. 

in 1780 he published a paper entiled “A Plan 
of Criminal Legislation”. This like the earlier 
“Chains of Slavery” was an innocent political 
paper showing no signs of revolutionary tenden- 
cies. In it he advanced the thesis that crime was 
a comparative relative act and that medieval 
styles of punishment, e. g., torture, burning, mutil- 
ation, etc., should be abolished. He gave also fur- 
ther evidence that he was not a debauche by his 
dissertation of crimes against sexual morals and 
stated that he believed prostitution could be cured 
b}'^ relieving underlying poverty. At about the 
same time he wote an article on aeronautics — the 
occasion being a balloon accident. 

Shortly before these two latter papers his in- 
terest in the study of physics had increased and 
continued to afterwards. In fact, his remaining 
scientific publications were limited to that subject 
to the exclusion of medical papers. A most im- 
portant one, appearing in 1779, was entitled, “Dis- 
coveries Concerning Fire, Electricity and Light”. 
This was the result of numerous experiments he 
had done on the nature of fire, which he believed 
was an ignited fluid. In developing this theory 
of igneous fluid he almost discovered that heat is 
motion, as can be judged from the following pass- 
age: “Since it is only by penetrating bodies, that 
is to say, by causing agitation in their tissues, 
that the igneous fluid dilates them, volatilizes 
them, (and) consumes them, it is clear that it 
acts upon them only by the movement of their 
globules”. He argued further that the igneous 
fluid had weight since heated bodies grow lighter 
as they cool; and that the igneous fluid is, con- 
pressible and non-elastic. This paper addressed 
to the Academy of Sciences of Paris arou.sed 
much opposition and was not accepted. This op- 
position was, however, by no means unanimous 
as some of the comments .show. One stated, “He 
has furnished a. means by which a great field 
of new research has been opened in the domain of 
physics;” another, “His e.xperiments have been 
well made and well demonstrated," and another, 
“This clever physician has opened a vista alto- 
gether. new by a method of which he is the in- 


ventor and which he has employed with gi’eat 
success”. (This last reference is to the use of 
a solar microscope and dark chamber.) . 

In the following year, 1780, he offered his essay 
on “Physical Researches on Electricity”, but was 
still unable to secure recognition by the Academy^ 
It was a characteristic of Marat’s to thrive on 
opposition and in his quarrels with the Academy 
he well held his own. Once he stated, “A man 
of genius need not seek recognition of such an 
assembly because he disdains intrigue and mis- 
trusts the judgment of a coterie,” and again, “The 
Academy has met 11,400 times, has published 308 
eulogies and has given 3,956 recommendations. 
These include pomades for the -hair, plasters for 
corns, ointments for the itch, toupes, syringes, 
canules and a thousand other objects of equal 
importance.” 

As a phj’^sicist he unsuccessfully refuted the 
theories of Newton and Franklin but in his re- 
searches on electricity he was quoted and his name 
frequently cited with those of Priestly, Boyle, Cav- 
endish and others of like standing. Franklin and 
Goethe praised his labors and Lamark, the nat- 
uralist, accepted his views. His works were trans- 
lated into German and pi'aised by the Dutch' and 
Swiss. He was offered an opportunity to Avork 
under the patronage of royalty at the court of 
Russia but refused. His work on electricity con- 
tinued almost up to the time of the revolution for 
in 1786 he published “Fundamental Ideas on 
Optics” and “ Memories of Medical Electricity”. 
This latter was in answer to this subject, “To 
ivhat degree and under what conditions can we 
count on electricity — ^both positive and negative 
— in the treatment of disease”. His essay, which 
did not give unqualified approval to all cases, was 
“crowned” by the Academy, not of Paris, but of 
Rouen. 

During the height of his unsuccessful quan-el 
with the Paris Academy, he attempted to secure 
appointment as head of the Royal Academy of 
Sciences in Spain. In his correspondence occurs 
the rather amusing phrase, "My heart has long 
been Spanish.” Here, again, he met only dis- 
appointment. He was gradually becoming embit- 
tered, he lost interest in science and his mind 
became fertile soil for revolutionary ideas. In 
this way, there was a slow but definite change 
and Marat, the scientist, aristocrat, . lover of na- 
ture, author of discoveries in physics, physician, 
and writer of philosophical* and literary works 
was gradually submerged and Marat, the “Friend 
of the People”, a fanatical journalist, pamphlet- 
eer, and demagogue arose in his place. While our 
interest is primarily in what has just been dis- 
cussed let us briefly follow his career in the Revo- 
lution. 

MARRIAGE 

At the beginning of his political career his pub- 
lications were so radical that he was compelled 
to live in hiding and soon came to want. . It was 
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then, in 1788 that he met Simmone Evravd, who 
even before she knew him, had admired the pa- 
triotism and fire of his writings. She found him 
iii financial distress, discouraged and ready to 
return to England to resume the practice of medi- 
cine.,, Although she -was twenty years younger 
than.he, a firm attachment resulted and she be- 
came his common law wife, the only marriage 
ceremony being the one described as follows : “On 
a, beautiful day Marat took Simmone by the hand, 
together they knelt in the sunlight, while Marat 
called the heavens to witness that he would never 
take to himself another wife.’’ Marat kept his 
promise and according to all accounts they were 
a devoted couple to the end. Simmone sacrificed 
her modest fortune and her whole life for him 
and his'cause which she believed in so much. She 
was never active as a political leader, being con- 
tent to inspire him and aid in operating his print- 
ing, press. I could find no record of any children 
from this union. 

Marat’s respect for her and his desire to insure 
her standing is evidenced by the engagement cer- 
tificate written before a hurried trip to London in 
1792, but not found until after his death. It read 
as follows: “The admirable qualities of Mile. Sim- 
morie ExTard having captivated my heart, whose 
homage she had accepted, I leave to her as a 
pledge of my fidelity during the journey I am 
about to take to London, my plighted troth to give 
her my hand immediately on my return. If all 
my affection should not seem to her a sufficient 
guarantee of my fidelity, let this engagement be 
forgotten and let me be covered with infamy. 

“At Paris, the first of Jean Paul Marat. 

Januarj’-, 1792. “ ‘The Friend of the People.’ ” 

Simmone was with him when he died. She lived 
nearly 30 years longer, most of the time in a 
gaiTet in Paris -with Albertine and until her death 
in 1822 devoted herself to defending his memory. 
Surely there must have been something of good in 
Slarat to inspire such an attitude on her part. 

RELIGION 

While Marat is popularly supposed to have been 
an atheist and while his “Essay on Man” is frank- 
ly materialistic he probably did believe in a God. 
although he followed no formal religion. He 
liked Tom Paine’s phrase, “The world is my coun- 
trjy: to do good is my religion”. In 1774 when 
he became a Freemason in London he certainly 
must have given some sort of assent to a theolog- 
ical system and belief in a Divinity. Later when 
attacking the Academy he said, “They have 
formed the liorrible project to destroy all religious 
order, and to annihilate religion itself.” His 
“Marriage” ceremony, too, might be construed as 
an admission of belief in a Supreme Being. No 
reference is found after this to religious views 
in any manner favorable or unfavorable. It seems 
likely that he was a , deist, that he was tolerant, 
but that he gradualh’^ became almost entirely in- 
different insofar as religion was concerned. 


APPEARANCE 

A description of Marat’s appearance has of ne- 
cessity been delayed until we reach this stage of 
his career. Historians were not concerned as to 
how Dr. Marat looked, and we can only assume 
that his appearance during his days of practice 
xvas much like what follows except that he was 
probably more careful in regard to his toilette and 
his clothes and had no peculiarities due' to the 
skin disease contracted later. 

From all description and available photographs 
he must have been horrible to gaze upon. He was 
so ugly and ferocious looking that it is no wonder 
he w'as called “The Darling of the Scum of Paris”. 
He was a dwarf or bantam in size, being only five 
feet tall and never xveighing over 120 pounds, (I 
was surprised to read in a description of him that , 
his weight xvas the same as Shakespeare, whom I 
thought was much heavier.) Marat’s hair was 
unkept and reddish in color; he had a large bony 
face. His forehead was large, his complexion was 
cadaverous, and there was a noticeable scar over 
his right eye. Both eyebrows were thick and 
bushy and his yellowish gray ejms were piercing 
like those of an eagle. One eye, however, was 
higher than the other, giving his face a lop-sided 
appearance. His nose was like the beak of a 
hawk, his thin-lipped mouth matched his nose and 
his chin argued trouble. Marat’s neck was short, 
his shoulders and chest were broad, and his arms 
thick. His shirt usually open, revealed a yellow 
withered skin. The lower part of his body was 
thin and his legs bowed. He had unusual body 
strength for his size and always carried a dagger. 
His long finger nails were filthy. Because of fre- 
quent headaches he often wore on his head a 
handkerchief soaked in xnnegar. He always stood 
on his toes and in xvalking used a hopping ^it 
with his legs apart. Generally he appeared 
worried since he was always under intense strain.. 
There was no reference to his teeth — ^probably 
because he never smiled. His clothes W'ere ragged 
and unkept, as was appropriate for one who repr 
resented the unwashed. His entire appearance 
was such as to have been as a stt-ange mixture 
of the terrible and the ludicrous. The prejudiced 
Carlyle in his “History of the French Revolu- 
tion”, which is dramatic rather than historical, 
described him as a “common horse leech, redolent 
of soot and horse drugs”. Marat was not a horse 
doctor but his appearance must have been terrify- 
ing, particularly in anger. 

HEALTH 

, His physical health, and some believe his mental 
health, were in keeping with his deformed body — 
especially during the last few years. He always 
led an irregular life. When widting an article or 
book or doing experimental work he would dis- 
regard the need of both food and sleep, indulging 
in them only when, convenient. His only stimu- 
lant was large amounts of coffee. While he tended 
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bar in his student days he never drank much and 
most of his life he was a total abstainer. As was 
to be expected from his habits he suffered from 
in.somnia and as mentioned before had frequent 
•severe headaches. There is no mention of any 
play or recreation on his part. It is not surpri.sinp 
that he became neure.sthenic v;hen one considers 
the constant drive he was under and the irregular 
habits he had. Tho.se of us who like to relax at 
golf may use his example as justification. 

The skin disease he suffered has been subjected . 
to many diagnoses; It first appeared in 1788, be- 
ginning in the region of the perineum and .scro- 
tum. It gi-adually spread over the entire body 
and was characterized from the first by an in- 
ten.se itching, relieved only by submerging the 
various parts in water. It has been described as 
a lichenoid eczema that assumed the character of 
impetigo. Carlyle diagnosed it as syphilis, prob- 
ably basing his opinion only upon the facts that 
the disease was a loathsome one and that Marat 
was the victim. Leprosy is another diagnosis 
that has been made. As his face was involved, 
it was probably not scabies. Pityriasis has been 
suggested, but ruled out because the disease first 
appeared on the perineum. Another diagmosis 
accepted by many was dermaiitis herpetiformis. 
It is reported that he was unusually fond of 
sweets, which might suggest diabetes as playing 
a part in the etiologjx At any rate he was quite 
miserable because of it and, I imagine, the per- 
ineal irritation may have been responsible for his 
peculiar gait in walking. In one of his papers 
he described his health in a genei'al way as fol- 
lows; “Perhaps some will come to see the dicta- 
tor, Marat, They will find him in his bed, a poor 
devil who would give his all on this earth for 
a few days of health, but always occupied a hun- 
dredfold more by the unhappiness of the people 
than by his own illness.” 

There is no doubt that he was unusual, and per- 
haps abnormal, mentally. He was precocious, ego- 
tistical, irritable at opposition and mconsistent 
(probably believing that consistency was the bug- 
bear of little minds) . Psychiatrists of repute have 
classified him as a paranoiac attributing to him 
.s 3 'stematized delusions of persecution and exalta- 
tion. These delusions have been explained as well 
grounded. He suffered many disappointments 
and he did have manj' enemies, their persecution 
really resulting in his death. So far as exaltation 
was concerned there is no denying that he 
achieved prominence in several fields of endeavor 
and it may have been only his expression of his 
love of glory which stimulated him all his life. 
The self-praise in his autobiography, a selection 
from which follows, may have been only a welling 
up of repressed emotions. At any rate it is rather 
interesting. Writing for the Journal of the French 
Republic, he slates, “Born wdth an impressionable 
nature, a fiery imagination, a hot, frank, and 
tenacious temperament, an upright mind, a heart 
open to evei-y lofty pa.ssion, and above ail to the 


love of fame, I have never done anything to per- 
vert or de.stroy these gifts. of nature, but have - 
done e\erything to cultivate them. 

“By an exceptional good fortune I have had the 
adi-antago.s of receiving careful education in my 
father’s house, of escaping all the vicious habits 
of childhood that enervate and degrade man, of 
avoiding all the excesses of youth, and of arriv- 
ing at manhood without having abandoned my- 
self to the whirlwind of the passions. I was 
liure at the age of twenty-one, and had already for 
a long time past been given to the meditation of 
■study. The only passion that devoured by mind • 
was the love of fame: but as yet it was only a fire 
smouldering under the ashes. The stamp of my 
mind had been impressed upon me by nature but 
it is to my mother that I owe the development 
of my character. This good woman, whose loss I 
still deplore, trained my early years ; she alone , 
caused benevolence to expand in my heart. It 
was through my hands that she caused the succor 
that she gave to the indigent to pass, and the, 
tone of interest she displaj^ed in speaking with 
them inspired me with her own feelings. 

“Upon the love of humanity is based the love 
of justice, for the notion of what is just comes 
from sentiment as much as from reason. My 
moral sense was already developed at the age of 
eight. Even then, I could not bear to behold ill- 
treatment practiced upon another; the sight of 
cruelty fill me with indignation, and an injustice 
always made my blood boil with a feeling as of a 
personal outrage. 

“During my early years, my constitution was 
very delicate; moreover, I never knew either 
petulance or obstinancy or the games of childhood. 
Docile and diligent, my master obtained every- 
thing from me by gentleness. I was only chastised 
once, and the resentment at an unjust humiliation 
made such an impression upon me that it was 
found impossible to bring me again under pay 
instructor’s authority. I remained two whole 
days without taking nourishment. I was then 
eleven years old, and the strength of my character 
maj”^ be estimated from this single trait. My 
parents not having been able to bend me, and the 
paternal authority believing itself compromised, 
I was locked up in a room; unable to resist the 
indignation that choked me, I opened the case- 
ment and flung myself into the street; happity 
the casement was not high, but I did not fail to 
hurt myself seriously in the fall, and bear the 
mark on my forehead to this day. 

“The shallow men who reproach me with being 
a 'tete' (ob.stinate fellow) will ^ee from this that 
I was such at an early age; but they will refuse 
perhaps to believe that at this time of life I was 
devoured bj^ the love of fame; a passion that has 
often changed its. object at different periods of 
mj' life, but which has never quitted me for a 
moment. At five years of age I wanted to be a 
.schoolmaster; at fifteen a professor; at eighteen 
an author, and at twenty a creative genius. This 
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is what nature and the lessons of my childiiood 
have made me. Circumstances and rellection have 
done the rest. I was reflective at fifteen, a thinker 
at twentj'-one. At the age of ton I contracted the 
habit of a studious life ; mental work had become 
a veritable necessity for me, even in illness, and 
,my gi-eatest pleasures I have in meditation." 

Some have believed he vms hydrocephalic but 
their only ai-giiment seems to be the size of his 
head. There were no physical stigmata of acro- 
megaly and his fiery disposition belied a pituitary 
disoi'der; 

, In considering his mental health one must re- 
member that his actions during the Revolution 
; are not necessarily an index to his previous state 
of mind. Marat was impressionable, and no doubt 
molded” by the circumstances of tlmse terrible 
times. One has only to consider the World War 
hysteria of a few years ago to realize that unusual 
times produce unusual reactions on people at other 
times quite normal. While it is true he had a 
violent temper in his younger days, yet some of 
that may have been an intentional literary style 
rather than his true disposition. He unquestion- 
ably possessed some of the finer feelings as evi- 
denced by his attachment for Simmone and by 
the following letter written in reply to a request 
to perform an autopsy on a friend. 

"My sensitiveness, my dear Comte, does not 
permit me to assist at the opening of the corpse 
of a fi’iend. I shall be represented tomorrow by 
M. Boyer, Master of Surgery, who will woi-k on 
the cadaver. He is a very experienced practition- 
er; he lives at Rue de Bourgogne, two doors from 
me, at the house of Mme. Vernier. I pray you to 
invite him tomoiTow and mention the hour. It 
is a favor which I expect from your friendship. 
Tuesday evening, 

(August 23, 1781). 

(Signed) "Marat.’’ 

Certainly the author of such a letter possessed 
some sensitiveness and was capable of some de- 
gree of atfection. 

CHARACTER 

A consideration of his character is really a 
continuation of our discussion of his mental 
health. He was not only a martyr but also had 
a martyr-complex. Even in his younger days he 
enjoyed or at least had a morbid expectation of 
unjust treatment and believed he was being per- 
secuted. His expectations were generally well 
founded but probably resulted from his fiery bit- 
ter and unsocial disposition. He never credited 
an opponent with honest or sincere intentions, and 
naturally was suspected by them. In one Avay 
he did lack perfect balance in that he could nevei- 
see the i-idiculous side of anything. This is, how- 
ever, a usual trait in martyrs — ^in fact it has 
been said that Lincoln was the. only martyr who 
ever had a sense of humor. Like most conceited 
individuals he was rather selfish, probably due to 
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his overwhelming ambitions. Marat was intensely 
emotional, "developing all the strands in his 
bundle of impulses”. Some biographers claim that 
his influence was derived by overworking his 
emotions rather than his intellect and that his 
speeches were examples of “tremendous verbal 
diarrhea, making use of an overwhelming cataract 
of talk to give the impression of profound think- 
ing.” This maj'-. have been intentional for he 
certainly knew how to handle the mob. It is 
difficult to accept the view that he himself really 
believed some of the things he said and wrote. 
There are, however, two most necessary traits 
of character which he possessed to the fullest. 
One was courage, both personal and political- 
nothing disconcerted him and no danger terrified 
him. The other trait even more important was 
.strict honesty. While he never had a real sense of 
justice, no breath of scandal has ever touched 
upon his financial transactions. Not only did he 
refi-ain from graft or confiscation for personal use 
but further he never received a government sal- 
ary. So far as his health and finances were con- 
cerned his part in the French Revolution was 
most unprofitable. 

POLITICAL VIEWS 

In 1789 there appeared his article entitled “His 
Offering to His Country” in which he depicted the 
miseries of the people and urged that the National 
Assembly be called. Later in his weekly journal 
“The Friend of the People” he presented his “Plan 
of Constitution”, advocating the establishment of 
a dictatorship. While he loved the common peo- 
ple and was ready to die for them he had no con- 
fidence in them and was in favor of dictatorship 
since he believed that true Republican . govern- 
ment was too mature for them to grasp. Danton 
and Robespierre opposed this since they suspected 
Marat of seeking the dictatorship for himself. 
Thi'ough numerous articles in his Journal it is 
seen that his political philosophy is based on 
Rousseau’s teachings. (In fact, one critic states 
that it is Rousseauism filtered through a paranoic 
mind.) This philosophy was that government 
had its permission for existence from the consent, 
of the people, who could take away at any time 
the power of ruling lodged in a government if that 
government did not furnish a condition better 
than that offered b 3 ’- a state of nature. “The peo- 
ple”, as Marat insisted, “were those without prop- 
erty and without occupation.” They alone, accord- 
ing to his teaching, had the right to rule. He 
was not interested in the peasants but deliberate- 
ly cultivated the lower classes in Paris and soon 
was able to control them. Marat considered him- 
self the savior of these people and imagined him- 
self a political genius, as he probably was. Cer- 
tainly he could not be called a statesman since he 
believed that the whole art, craft and mystery' of 
statesmanship consisted in enraging the populace 
so that they would destroy. “Government by 
murder” was quite iii keeping with his ideas. One 
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rather doubts JIarat’s sincerity when he says, 
“No one abhors the shedding of blood more than 
I do, but to prevent its flowing in seas, I urge 
that a few drops be shed.” If the French Revolu- 
tion resulted in the shedding of only a few drops 
of blood let u.s hope that none of us will ever see 
it flow in seas! 

Marat’s test of patriotism was a very simple 
one. namely. “If you do not agree with me j'ou 
are not a patriot and if you are not a patriot you 
should die.” ilarat’s wrath and executive ability 
were not reserved for the royalists and nobility 
exclusiveh. He was just as bitter against the 
Girondists who represented the great middle class 
and who wanted a moderate democracy. He fought 
them incessantly and when they were in the as- 
cendency he had to hide in the sewers of Paris 
to escape arre.st and bodily harm. It seems likely 
that were i\Iarat here today probably he would 
be associated with those favoring anarchy. 

R EVOLUTION A R Y ACTIVITIES 

In 1789 Marat was largely instrumental in urg- 
ing the mob, composed largely of women, to march 
on Versailles and bring the royal family to Paris. 

Subsequently Louis XVI lived peacefully at the 
Tuilleries Palace and accepted the plan for a 
limited Monarchy. All differences between him 
and the National Assembly might have been rec- 
onciled had Mirabeau lived. This great statesman 
died, how’ever, in 1791, and the King again began 
to show disregard for the peoples’ representatives. 
He attempted to escape from Paris and join the 
Army of the East which still was considered 
loyal. Even after his capture at Vareness and his 
return to Paris the King possessed some degree 
of power as is evidenced by the dispersal of a 
revolutionarj' meeting at the Champs de Mars and 
the .subsequent search for Marat, who again was 
compelled to hide in the sewers. 

The Jacobins or radicals, now led by Robes- 
pierre, Danton and Marat, were dissatisfied and 
organized another body called the Legislative 
Assembly and a self-organized super-government 
termed the Jacobin Commune wdth headquarters 
at the Hotel de Ville. 

War was declared on Austria against the op- 
position of Marat,, who feared that war fever 
might detract from Republican enthusiasm. 
Prussia joined with Austria and the Duke of 
Brunswick, leader of the invading armies, issued 
a statement that his soldiers were fighting to 
bring about the restoration of royal authority in 
France. This led to the Jacobin Revolution; Marat 
was one of the Committee of Public Safety which 
had the Tuilleries mobbed and its loyal guard 
massacred. Louis XVI went to the Assembly, for 
security and was suspended. An executive com- 
mittee was appointed and a National Convention 
summoned. Due to the frequent defeats of the 
French armies duplicity on the part of the royal- 
ists was su.spected and hundreds of them ivere 


imprisoned. Possibly the mOst cruel phase of the 
revolution was the disposal of these prisoners in , 
the September Massacre which Marat helped or- 
ganize if, indeed,“he did not originate. After a 
perfunctory trial the prisoners were told they , 
were "freed” and then i-eleased to the mob for , 
wholesale butchery. 

At the Battle of Valmy the French defeated.the 
allied forces and the revolution was saved. Had 
the allies reached Pai-is, history would have been . 
changed. The National Convention which, had 
been summoned met in September, 1792, and 
proclaimed a republic. Marat then urged the 
trial of Louis XVI, guaranteeing protection to the 
latter’s attorneys and insisting that the king be 
tried only on the charges dating from his accept^ 
ance of a limited monarchy. Louis was beheaded 
in January, 1793 ; afterwards, steady slaughtering 
began. As the Royalists were being disposed of 
Marat turned his attention to the Girondists and 
succeeded in breaking their power and having 
many of them guillotined. 

DEATH 

After the complete rout of the Girondists, 
Marat resigned his place in the Convention. His 
health was poor and he suffered intensely from 
the skin itching which was now quite generalized. 
Practically all his waking hours were spent in a 
tub of water across the top of which he had a 
board upon which he could write. Because of his 
miserable physical condition and possibly due to 
some mental deterioration, his writings assumed 
such a definitely different and peculiar sti-ain that 
his sanity began to be questioned. 

Possibly a more bitter fate would have awaited 
Marat had not Charlotte Corday appeared on the 
scene. This twenty-four-year-old girl from the 
Provinces felt intensely that the salvation of 
France rested in the hands of the Girondists who. 
would establish a true Republic based on genuine 
justice. Well aware of the penalty involved, she 
determined to aid their restoration by disposing 
of their arch-enemy, Marat — not appreciating the 
historical fact that the blood of martyrs is the 
most nourishing of foods for the strengthening of 
any cause. After purchasing the knife which she 
expected to use Charlotte Corday had considerable 
difficulty in gaining an audience with Marat. 
In fact she was leaving the residence the second 
time in July, 1793, when Marat upon overhearing 
the conversation, instructed Simmone to allow the 
girl to enter his room. She explained to him from 
where she was and the fact, already known to 
him, that the Girondists were most active in the 
Provinces in which her political bias had been 
nurtured. He promised Charlotte that her 
enemies all would be killed. As Marat was writing 
the names which she mentioned she struck one , 
swift blow with the dagger. In. a few minutes 
Marat was no more. Perhaps there was never a 
more accurate blow struck than that blind stab. 
The autopsy held on the following afternoon by 
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Louis Descharaps, Chief Surgeon of the Charity 
Hospital, confirms this statement. 

REPORT OP NECROPSY 

1. “Ex'teVnfil Examination— I obsen-<j at the superior 
and anterior surface of the c’nest, near the sternum on the 
rifrht .side, a tranA’erse -wound, slight, oblique, about six 

. lines in icngth. . The siuroundir." parts .are blood-stained. 

2. On bpeninsr the abdomen. I observe an adhesion 
, of the portion of the intestine with the peritoneum: for 
the rest, all the parts in that localit.v are in a healthy 
state. 

; 3. I examine the viscera contained in the chest. I 
note that the right lung is adherent to the pleura through- 
out its. external surface. The pericardium is opened, it 
is filled with a quantity of coagulated blood; the aorta 
near the beginning -of its curvature has been pierced 
.through and through; at the lateral wall is a pouch quite 
close to the .apparent origin of the heart. The left auricu- 
lar ' appendage has been penetrated near it.s base; the 
right lung is a trifle pale, its superior extremity was 
pierced throughout its thickness. The left lung appears 
to bo in its natural state. 

The results of my observation are, that a piercing, cut- 
ting instrument directed from before backward, from 
right to left and from above downward, entered the chest; 
in the course which the instrument followed, it entered 
the. chest between the first and second ribs, traversed 
the superior part of the right lung as well as the aorta 
and entered- the left auricle of the heart. 

' 4. On opening the cranium. I have found the cerebrum 
and the corebeliuni in their natural state. 

Done at Paris on the said day and year and 

Signed at the present vrorcsK-verhul, 

DESCHAMPS.” 

The effect of the murder of Marat was elec- 
trical. The masses which had been turning 
against him began to idolize his memory as had 
tiever they done even in his prime of influence 
when alive. Streets were named for him. His 
name was adopted by many, even, it is said, by 
Murat, later one of Napoleon’s most competent 
leaders. He is reported to have changed the spell- 
ing of his name, substituting an “A” for the “XJ”. 
Charlotte Corday was, of course, promptly exe- 
cuted, her so-called trial being only an attempt 
to compel her to name her confederates and to 
describe bow she had acquired such skill with a 
daggei*. 

Ear'ly putrefaction compelled the burial of 
Marat's body after it had lain in state but two 
days.. In accordance with the will of the populace, 
the Assemblj' voted to “Pimtheonize” him, and in 
order that his might be the first body in the 
Pantheon, that of Mirabeau who had preceded him 
was , removed. Marat's heai-t was placed in a 
separate container and maintained as a shrine. 
It seemed that Marat had been one of the few 
fortuhates (so far as history is concerned), who 
have died at the right time and in the right 
manner. While the path of glory had led him but 
to the gi-ave, it did appear to be a most glorious 
grave. . 

Before long the uncertainties of even death 
appeared. Marat’s enemies gained the ascendan- 
cy. In January, 1795, one of his earlier writings, 
the “Plan of the Constitution’’, was interpreted as 
monarchial. Feeling ran against his memory. 
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When the discussion was at its height his widow, 
Simraone. appeared before the Assembly and de- 
livered a wonderful tribute to Marat’s memory, 
-'paying in part; '‘Citizens, you see before jmu the 
widow of Marat. I do not come here to ask your 
faxors. such as cupidity would covet, or even such 
as xx'ould relieve indigence; Marat’s widow needs 
no more than a tomb. Before ai'riving at that 
happy termination to my existence, however, I 
come to ask that justice may be done in respect to 
the memory of at once the most intrepid and the 
most outraged defender of the people. . . 

The xvidow’s efforts were in vain; Marat’s body 
v/as removed from the Pantheon, his heart thrown 
into the sexver in which so often he had hidden, 
and he was denounced as a monster. His widow 
and Albei'tine continued to struggle for his honor, 
but it was years after their deaths before there 
was any ofiicial kindness exhibited towai-ds his 
memory. 

SUBSEQUENT PROGRESS OF THE REPUBLIC 

After Marat’s death the Reign of Terror con- 
tinued to widen its range among many others. 
Marie Antoinette was killed, Danton, the associate 
of Marat and of Robespiei're, was guillotined and 
French armies invaded all of Europe endeavoring 
to spread freedom and liberty. Hebert and his 
party of atheists who had proclaimed the Feast of 
Reason, lost fax’or with Robespierre and were 
killed. Finally, Robespierre himself antagonized 
the Convention, was captured from the Commune 
where he had sought safety and then himself was 
guillotined xvithin less than a year after Marat's 
death. 

The Reign of Terror ended. The Convention 
appointed a ruling directory of five; this later 
was superseded by the three consuls, one. of whom 
was Napoleon Bonaparte, .who had distinguished 
himself in recent militai-y operations. - He became 
First Consul and then Emperor. The wheel had 
turned and the First French Republic disappeared, 
but the fruits of the Rexmlution still are apparent. 

.SUMMARY 

We hold no brief for Marat. Probably no 
amount v>f whitewash could ever make him a char- 
acter to admire. While we are not at all in sym- 
pathy with those who excuse most criminality on 
the basis that it is due to heredity or environment 
of both, nevertheless we feel that in the final 
analysis of Marat as a man, many factors must be 
considered. In spite of his appearance (as de- 
picted by some of his photographs) and in spite 
of competent opinion to the contrary, it seems to 
me that the man xvas sane. We believe, too, that 
inherently he xvas not cruel. (The fact, frequent- 
ly overlooked, is that there was practically no 
toi'turing done during the Revolution.) Instead 
of considering Marat abnormal, we xvould consider 
him a normal, or at most an unusual man iixnng 
in and affected by most abnonnal times. Cer- 
tainly he was no worse than were many of hisi 
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since it is only rather recently that anything good 
had been said about him. 

If a man’s historical importance is determined 
by the number of people whose lives have been 
influenced by his activities, Mai-at’s place in -his- 
tory is secure. Nothing anyone may say can alter 
that fact, but we believe that an appreciation of. 
his sordid temperament, his disappointments and 
his revolutionary environment should lead to a 
more kindly feeling towards his memory. 

The thought occurs in closing that many of 
Marat's difficulties might have been the result of 
unusual intellectual achievements which far, sur- 
passed his ability for social advancement. In 
other words, did he have that ugly streak of 
intolerant positiveness, often seen in the lower 
classes, so firmly attached to his makeup that 
his demands for recognition served only, to arouse^ 
opposition? How unfortunate for Marat if his 
disappointments and bitterness wei-e the result 
not of what he did but in the imi/ he did it! 
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associates. If he was more prominent it was be- 
cause of his ability to control the mob which tvas 
ike ruliuir element durinu the Re\'olution. 

Aiarat was egotistical, selfish and intolerant 
! wn in hi.s better days, but so are many indi- 
> iduiil.-. tA cn now. iJIost of us who are frank will 
admit t'ral lurk or fate plays a prominent part in 
one'.s rxi.-,ieme. How often has not some insig- 
hificanl or at least unplanned-for event changed 
tim couisi- of our lives. All of Marat’s luck, so 
far as avoiding participation in the Revolution, 
was bad luck. Had he been contented in England, 
had he aciiuired his patent of nobility, had he 
obtained recognition by the Academy in Paris, 
had he accepted the appointment to the Court in 
Russia, had he .secured the position as head of the 
Royal Academy of Spain or had he not met Sim- 
mone when he was about to return to practice in 
England, his name probably would be unknown 
or at least not associated with the Reign of Ter- 
ror. His bad luck continued even after his death 


NOTICE 

The demand for back numbers of this journal 
has been so un e.xpectedly large that the publisher 
is left with only enough on hand to fill orders for 
bound volumes. To those subscribing to the 
Journal, it will be encouraging to learn that the 
publishers are considering pianographing all pre- 
vious issues into an inexpen.sive edition, provided 
sufficient demand continues to be evident. 

— Sandfield Publishing Co. 




The History of tfie New York Gastroenterological Association 

By 

ANTHONY BASSLER, M.D. 
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PROGRAM 

CommemoTating: the 100th meeting of the New 
York Gastroenterological Association, Union 
Club, New York City. 

History of the New York Gastroenterological 
Association :: Anthony Bassler, M.D. 

History of American Gastroenterology 

Col. Fielding H. Garrison 
Medical Corps, U.S. Army 

Through the Alimentary Canal with Gun and 
Camera :: : : George S. Chappell 

("Capt. Trapi'ock”) 

G ERVANTES has said: “History is the de- 
pository of great actions, the witne.ss of 
what is past, the example and instructor of the 
present and monitor to the future.'’ Nineteen 
years ago the founders of this organization con- 
ceived a picture; today it is painted. It might 
be well tonight to look at it because the picture 
that was .started and today is finished by us is a 
subdued one. rather than one with variant colors 
striking to the eye. Instead, it is one striking to 
the mind, and useful to tiie subject and to medi- 
cine. 

In this picture it was decreed that there were 
to be no rancor of politics, no uncertainty of the 
minds of the multitude, no avenues for' men for 
self'purpo.«es, no place to please one’s friends or 
perplex one's foe.s, no place to squander words for 
fame. When this picture was started, we wrote 
a prayer of faith, and today w'e are .still saying 
it. It is said that prayers never come creeping 
home. Yet, we have continued the one which we 
started with. We began in the days of oppro- 
brium of gastroenterology due to erfoi's witliin 
ourselves. The knowledge of these and their cor- 
rection bi-ought an appreciation of the definite 
trends and the development of research attitudes, 
better clinical, work, advances in physiolog>% sur- 
gery, in the X-ray room and in laboratory. We 
chose the latter and designed a Forum to keep. 

‘An aililri’.us ili'livcrnl mi tbo oconsion of tlic Celebration ot its 
One nimiiretJUi .tfeotinjr, Ocfolier 11, 1034. 


our perspective on the rapidity with which the 
future history of gastroenterology would fuse. 

In all of this it seemed that an organization in 
which the men of New York City could assemble 
amid those God-given gifts to man of friendship, 
sociability and hospitality and in each other’s 
homes, as different workers could make known 
their exiieriences and exchange ideas, the effort 
would be worth while. It was foreordained in 
principle not to have set papers, but to meet 
among ourselves in a sort of “round robin” W'ay, 
isolated from the profession at large, hi a sort 
of court of free discussion. We held that we 
should keep free from aggressive self-assertion 
born of competition and the desire to make the 
most of oneself, still too commonly seen in large 
medical gatherings. Rather, we bound ourselves 
in that atmosphere of humility which comes from 
the reverence for truth and proper estimations of 
the difficulties encountered in the search for' it. 
We .'Started amid the cocksureness of opinion 
which we had .seen in others, and were guilty 
of our.selve.s and which leads to conceit. Steadily 
we have lield to the conviction that absolute 
truth in our work was hard to reach, that 
slips even in the be.st of us were inevitable, 
that errors in judgment must occur in the prac- 
tice of an art which consists, as Osier has so well 
put .it, “in the balancing of possibilities”. We 
began and have consistently maintained the slow 
pi'ocess of guarding against self-deception by a 
healthy criticism so we could see and value the 
truth, and draw from our own errors the lessons 
which all would be enabled to be strengthened by. 
These prayers have been held inviolate and the 
history of this organization suggests they are in- 
effaceable. Your founder and first president gives 
thanks for them and joins with each of you in the 
happiness of their consummation. 

As I look back over the years of this organiza- 
tion, I see nothing to reproach ourselves with, 
and Ave are too modest to cheapen it by praise. 
Horace has said: “YTiat’s well begun, is half 
done”. As you . know, the beginnings of most 
things are small ; commonly men lose sight of the 
goal for which they started. The first was true, 
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the second did not happen. Before our time, there 
was a proprietary society of gastroenterology in 
New York Citj' run by the late Doctor George D. 
Lockwood. The meetings were held in his home, 
at his call and the membership were those he 
invited to the gatherings. It is long since -out of 
existence. Our organization was begun by a few 
men who responded to the call for the establish- 
ment of a real organization, one free from per- 
sonality of any sorts. From this nucleus, charac- 
terized by certain principles and beliefs, the or- 
ganization grew, slowly, definitely and deep in 
the purpose of exchange of knowledge. From in- 
•spiration there developed reason, finally custom 
and continued procedure. Guiding these have 
been the presidents; Bassler, Roberts, Bastedo, 
Hayes, Brooks, McWilliams, Stewart, Lynch, Hol- 
land, Woolsey, Crump, Andresen, Le Wald, Yeo- 
man.s, Eastmond and Anderton, and the secre- 
taries: Stewart, Eastmond, Andresen, Lutz and 
Kanloi-. But to none of these can solelj^ be given 
the credit for its success. This was inhei’ent in 
the members who carried the original principles 
onward, and who undertook to preserve in their 
meetings the noblest attributes of the physician; 
character, humility, humanity, modesty, integrity, 
ideals, progress and toleration. I have never seen 
jealousy, intolerance, insincerity, pedantry, poli- 
tics and prejudice raise their heads among us that 
the indirtdual did not learn that these were not 
in the tenets of the organization. From the side- 
lines I ha^•e watched some of our new members 
schooled in papers for open types of medical meet- 
ings, soon build up into the modest and noble, 
and I doubt that I .shall ever cease hearing ex- 
pressions of happiness and values of our mem- 
bers for belonging to the organization. 

As to the good that we have done medically, 
who can value that? Yet, I feel siu’e, that by our 
meetings we have served a useful purpose to bet- 
ter under.standing of subjects, to making us more 
worth while as gastroenterologists, and to the 
profession and public. Without intending to be 
per.sonal, it is my observation that when a sub- 
ject has been thrashed out among us it often occa- 
sions surprise to hear it presented by someone 
outside. Ofttimes, in other than our own meet- 
ings and in meetings held outside New York City, 
I have wished that the records of a discussion by 
us on the same subject could have been used in- 
stead of the programs that were offered. This is 


not said in egotism or even a sense of pride. So 
as not to be personal, ask yourselves if this has 
not also occurred to you. • There are times I feel 
that our discussions of a subject should be pub- 
lished. On this, though, I wonder that if they 
were, would they be as frank and candid as when 
we engage in them behind closed doors? It is 
difficult to dampen the human effort made outside 
with the tempez’ance of heart and soul so con- 
spicuous w'hen among ourselves. 

Tonight we celebrate the centennial meeting 
of the organization. It is not necessary to record 
the long array of subjects discussed or the many 
new ideas and advances that were born among 
us. Many from the outside we have nourished to 
fruition here, others were seeds of ours that blos- 
somed elsewhei'e. We are modest in the virtues 
of our achievements, hoping we shall be the better 
liked for it. Henry Ward Beecher once said that 
self-contemplation is apt to end in self-conceit 
and we do not wish our scale brought down by 
such a fahlt, especially in that it is so foreign, to 
our desires and policies. The historians of medi- 
cine usually present the great things that have 
occurred or the personages involved in them. 
Many that have been discussed among us are im- 
portant, but in building up the fabric of gastro- 
enterology there is much weaving and warping,' 
thousands of details and each one of them im- 
portant to have knowledge of. It is for these 
particularly that we meet and we have been 
blessed with a wise handling of them. Their rec- 
ord in the files of the association is long, too long 
to mention, and rather than mention a few and - 
leave out the important rest, we give homage to 
them all. In the hours that it takes to peruse 
the records, it shows that practically nothing has 
escaped us, and nothing from the outside has 
missed our scrutiny and effort. The record from 
the beginning up to today is essentially the his- 
torj'^ of gastroenterology during the years that 
we have been in existence. Not that from our 
organization have come the most important of 
these, but that from whatever soui’ce including 
our own, they have had mo.st analytical attention 
and the freest type of discussion. No one can go 
over the records and not be definite in the thought 
that the part in gastroenterology that this organ- 
ization has played was well done and useful and 
for our future we could not ask for more. 
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SECTION Ml— “The Clinic ” 



Rccto-Sigmoid Cancer with Acute Gangrene of Pelvic, Organs 


CASE REPORT 

Jciuish Hospital, Case No. GC713. 
T. S., white male, single, age 52, 
mechanic. This man was admitted 
to the clinic service March 2, 1933, 
achtely ill. 

Chief Complaint— Fain in the pel- 
vis and marked constipation. 

Previous History — Patient .states 
that he has always been in good 
health. At the ago of SO he was op- 
erated for hemorrhoids. One attack 
of pneumom'a in 1919. 

Onset Present Trottble — For the 
past ten months he has noticed an 
increasing constipation. About the 
jniddle of January, 1933, he expori- 
cncod severe pain in the pelvis and 
passed large amounts of mucus and 
bright red blood. His family physician 
ad%nsed enemas of mcrcurochrome, 
which he states stopped the bloody 
mucus. Pain continued. He shortly 
began to notice «-hat he called “shreds 
of skin” in the stool. Patient ate 
less because of the extreme distress 
at stool time. 

Condition on Admittance — A well- 
developed,, poorly nourished and ema- 
ciated white male Viith an anxious 
expression. Temperature, pulse, res- 
piration and blood pressure within 
normal limits. Chest negative, ab- 
domen distended and tympanitic. 
Patient complained of pain in the 
upper rectum, back and abdomen. 
States that he passes large amounts 
of mucus, blood and necrotic mate- 
rial. States that he has had no real 
bowel movement for eight days. Ad- 
mits marked Toss in weight. Claims 
to void without difficulty or fre- 
quency. 

Proctologic Examination — Digital 
negative. Eight-inch proctoscope re- 
veals a narrowing of the recto-sig- 
moidal juncture, through which a 
small amount of blood and mucus 
pass. It was impossible to secure an 
. excellent view of this area, because 
of the marked narrowing of tlie lu- 
men and the angulation. The mu- 
cosa slightly within the strictured 
area w-as inflamed and thrown into 
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iittle poiypoid-like masses. Two of 
these were removed for section. The 
pathologist’s report was negative for 
malignancy. This report was dis- 
counted because we were unable to 
vet a section from a proper area. 

?\-rny Examination — Gaseous dis- 
tention of the large bowel. A large 
deformity in the recto-sigmoidal area 
with marked stricture opposite the 
.sacral promontory. (See Figures 1 
and 2.) 

Preoperative Diagnosis — ^Recto-sig- 
moidal malignancy with marked 


stricture, impending complete ob- 
struction. 

Laboratory Findings — Urinalysis 
normal except for small amount of 
albumin, reds 4,000,000, whites 12,- 
600, hemoglobin 80 per cent, Wasser- 
mann negative, blood sugar 116, non- 
proteid nitrogen 32. 

Operation — March 10, under gen- 
eral anethesia the lower abdomen was 
opened with the midlino incision, with 
the intention of exploring and estab- 
lishing a permanent colostomy, and 
if possible to do the ; abdominal por- 



Fig." 1. X-ray demonstration of the zone of constriction. 
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tion of a n'mbined resection. A very 
!ar?<- una.ss involvinxr the lower sig- 
moid and upper rectum was found, 
which r.Imo.>^t completely occluded the 
pelvic strait, wa.s densely adherent to 
the sides of the pelvic brim and pos- 
teriorly to the spine. It was ihipo.s- 
.-jhh- to slip the fingers below the 
nv.w-, nnU'i-iovly to the proper depth 
of the peritoneal reflection. There 
v.'cre no inetastase.'^ discovered in the 
oi'oentary nr the liver. Believing that 
,1 timrougi !emovat was impos.sihle, 
a fairly hiy'i ioft-.-uded colostomy wn.s 
'luiA,.. The following day a small 
•uIjc v.as inserted in the e.xtruded 
bowid loop and two days later it wa.s 
. idcly Opened. The patient .seemed 
lo Hi'prove. .Abdominal wound healed 
i'y lii'-t intention. tV'c were thinking 
of discharging the patient as incur- 
able, when he .suddenly became toxic, 
.-■-•n\i-dvl\ri<sus, with a temperature 
ranging lieta'een 99 and 102 degrees 
F. On .April 3, a "hli.ster” developed 
ju.st above the symphysis in the mid- 
line healed wound. This rapidly 
opened and exposed a fairly deep ne- 
crotic iilcornted area, which con- 
tinued to increase in size. There wa.s 
a discharge of necrotic ti,ssue from 
thi.s ulceration and also from the 
anus. About .six days after the de- 
velopment of the “blister” there was 
a copiou.-! and free discharge of 


liquid from the ulceration; this un- 
doubtedly was urine. Patient up to 
this time had voided normally. From 
then on, no urine passed in the nat- 
ural w*ay. On April 10, the patient 
died. 

Patholoffical Diagnosis — General 
low-grade peritonitis, general, acute 
necrosis of all pelvic organs. Toxic 
liver, kidney, spleen and heart No 
gros.s evidence of malignancy found. 
The sigmoid and rectum, the bladder 
and pi'ostate and seminal ve.siclcs all 
were anatomically dc.stvoyed. About 
three inches of the colon of the lower 
arm of the colostomy was all that 
remained. A small piece of tissue 
was found in the pelvis, which, upon 
section, proved to be a piece of the 
prostate; this c.xhibited definite ma- 
lignancy upon micro.scopic examina- 
tion. 

Comment — The pathologist 
was of the opinion that the con- 
dition was a primary cancer of 
the prostate with subsequent in- 
volvement of the bowel. To this 
I could not agree, because of the 
lack of urinary symptoms at any 
time prior to the terminal epi- 
sode, because of the definite his- 
toiy of primary boAvel trouble, 


the proctologic, X-ray and oper- 
ative. finding.s. It is my opinion 
that at the time of operation at 
least one ureter was involved 
and that later ulceration per- 
mitted the escape of a small 
amount of urine into the growth, 
which rapidly caused the pro- 
gressive and enormous necrosis 
noted. One must, however, bear 
in mind the possibility of exten- 
sive interference with the major 
blood supply to the pelvic tissues 
due either to direct pressure of' 
malignancy upon a great and 
es.sential artery or to the forma- 
tion in a pelvic blood vessel of a 
thrombus, due possibly to ma- 
lignant disease or to changes in 
the intima which permitted a 
"bland” thrombus rapidly to 
foi'm. Prom such sources, gen- 
eral necrosis of the pelvic tis- 
sues proceeds with astonishing 
speed and what a few hours 
even, previously, had seemed to, 
be a condition of distress due to ■ 
a chronic, slowly-progressive ’ 
ailment, quickly exhibited mani- 
festations of an acuteness and 
seriousness for which physician 
and patient alike were unpre- 
pared. 

It is evident from the instance 
cited that prognosis of necessity 
must be guarded ivhen at an op- 
eration of colostomy to relieve 
bowel obstruction, a pelvic mass 
of such extent is encountered 
that it can be neither thoroughly 
explored or removed. Perhaps, 
as surgeons, we have neglected 
to appraise properly the vascu- 
lar damage — ^particularly circu- 
latory blocking — which a rapid- 
ly spreading neoplasm is capa- 
ble of producing, and in a brief 
time-period. 


Readers are invited to 
submit 
accounts of 
interesting clinical 
experiences 



Fig. 2. Further demon.^tration ol tbe constricted zone, showing 
dilated colon above. 





A.n Instance of Uncontrollable Vomiting of Long Duration: Advanced 
^^^*i*J^ritlon: Hysteria: Metal Poisoning: Recovery 

By 

FRANK SMITHIES, Sc.D., M.D. 

CHICAGO, IHHIXOIS 


I N THIS issue there is sum- 
marized an important set of 
studies on so-called “functional 
vomiting” by Drs. Drenckhahn 
and Wilbur of the Mayo Clinic. 
The facts which these observers 
have emphasized in respect to 
the frequency of the affection, 
its differential diagnosis and 
treatment well are worthy of 
consideration. 

Within the experience of all 
practitioners have arisen in- 
stances of persistent vomiting 
due to obscure or improvable 
causes. It is not necessary hei'e 
to mention how frequently such 
patients have been subjected to 
“exploratory” laparotomy. Of- 
ten the results have been nega- 
tive Avith regard both the dis- 
covery of significant pathology 
or f a v 0 r a b 1 e post - operative 
course. Within the past fort- 
night, such a patient (aged 27) 
consulted me Avho, for the relief 
of vomiting, has experienced six 
abdominal operations during a 
period of less than three years 
and who yet remains incapaci- 
tated by irregularly recurring 
“spells” of prostrating emesis. 
Her appendix, gall bladder, 
uterus, one ovary and tube (ap- 
parently all normal, histologic- 
ally) have been removed; the 
left kidney has been “taken out, 
.something removed and then the 
kidney replaced” and, on two 
occasions, surgical treatment for 
“dense adhesion.s” has been ex- 
hibited. This unfortunate wom- 
an, nervously and physically, is 
in a deplorable condition, her 
bewildered husbandr — a divinity 
student— has starved himself to 
dangerous limits in order to pay 
hospital and doctors’ bills and 
Avhat pei’haps is most ti'agic, 
his faith in ' our profession and 
even in the Deity in whose serv- 
ice he plans to devote his life, 


gravely is being strained. Cer- 
tainly the experiences of this 
young couple have been trying. 

The above is not an isolated 
or unusual instance as the rec- 
ords in many physicians’ prac- 
tices, of clinics or hospitals read- 
ily demonstrate. It is not com- 
forting to the members of our 
profession whose consciences 
not yet have atrophied or even 
of those whom the past five 
years of economic depression 
have made “careless”, to con- 
template how many thousands 
of normal appendices and gall 
bladders have been removed; 
“floating” kidneys anchored, 
“adhesions” (often, indeed, 
harmless affairs, resichta of de- 
velopmental processes) have 
been severed, gastro-enterosto- 
mies performed to relieve “non- 
emptying” 'or ptosed stomachs, 
or, more radically, partial gas- 
trectomies or even resections of 
“kinked”, “twisted”, “redpnd- 
ant” or otherwise “potentially 
obstructive” bowels have been 
done — and all to no purpose. 
Heartless though it may seem 
to state, fortunate have been 
those psychoneurotics who, in 
their persistent search for re- 
lief tna surgeiy, to the utter 
neglect of such methods of 
study and management as are 
outlined bj’’ Drs. Drenckhahn 
and Wilbur, have dared to ex- 
plore too far the surgical high- 
way and have perished. One 
needs but recall the delights 
arising from self-punishment as 
exhibited by the ancient “Flag- 
ellantes”, to appreciate how 
closely allied to them is the psy- 
chic comradeship of modern 
neurotically unstable patients 
whose persistent vomiting ex- 
cuses from certain demands of 
life and to whom the agonies 
possible from extensive surgical 


maneinu'es add comforting, if 
painful, thorns to the crowns so 
acceptably worn. 

The patient briefly below re- 
ported, from my records, pre- 
sented certain similarities to 
those individuals considered by 
Drs. Drenckhahn and Wilbur, 
yet, superimposed upon the psy- 
choneurotic make-up, was a de- 
liberate. persistent and cunning 
degree of deception which made 
for an interest far greater than 
is common towards this type of 
patient. Certainly, only an ac- 
cidental and happy combination 
of circumstances made possible 
a correct diagnosis and led to 
successful treatment. 

CASE REPORT 

Miss Dora B.. age 18, single, farm- 
er’s daughter, seen in consultation 
with Dr. H., of Y., Michigan. 

Mrijoi- Comphfinis — ^“Bilious” vom- 
iting, constant daily and for nearly 
four month.s’ duration; loose .stools; 
anemia; loss of weight (72 lbs. in 
about three months) and strength; 
.swollen joints; neuritis; beginning 
mental confusion; “sore” mouth. 

Past History — Usual childi-en’s af- 
fections; tonsils remo'ved at age 13; 
otherwise had been a strong, robust, 
well-nourished, cheerful girl until 
about age 15, when had some sort of 
acute, febrile ailment diagnosed 
"brain fever”. Patient had an ex- 
cellent record in the grade and in 
the high schools; had had one year 
at a nearby normal school; always 
very conscientious about studies and 
very ambitious. Although at age 16 
weighed 156 pounds (height 5-6) and 
of athletic type, never engaged in 
sports; made few friends; worked 
hard about bouse and farm and even 
though parents were exceedingly 
prosperous German farmers, in addi- 
tion to carrying a hea%w schedule at 
normal school was expected to do 
as much housework as a “hired 
hand”; little social life; no vacations; 
summer school recesses meant only 
added physical labor due to large fam- 
ily, care of hired hands and the many 
demands of a busy, well-ordered, suc- 
cessful farm. At rare intervals when 
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had Itifiirc, iif-ually read rather 
“heavy" boohs or did needleworVc. 
Ourin'f; past two years had beep much 
|.■<ma;rned with rciiKious matters; 
parents aimost fanatically reliKious 
tiut hard, urisympalhetic, thrifty and 
ta'-ini:. '■'o much so that when patient 
toinpieted first year at normal 
school was told that she had had all 
the education her parents were RoinK 
to allow her. that more help was 
needed at home and since she was a 
sironp. i-apable younp: woman, she 
wr.uld have to share the labor. 

AHhouph the patient’s parents 
t;new of lier havinft had no love af- 
fair, rather (trudKingly they admitted 
that they desired her to marry an 
only son (aged 31) of a wealthy 
r.cighiioring farmer and that one of 
the reasons why they wished the girl 
at homo instead of at school was that 
she would become more efficient as a 
housekeeper and would be thrown 
int(, more intimate contact with the 
man whom the parents had selected 
for her to marry. This man, Dr. H. 
stated, privately, was unattractive 
and bore the reputation of being ex- 
ceedingly “cJo.se": he was madly in 
love with the patient but his affec- 
tions had not been reciprocated: in 
fact, Dr. H. stated that it was his 
opinion that the patient secretly had 
been ‘‘keeping company” with a very 
popular young Irish Catholic whom 
she met at .school (the patient's par- 
ents were rock-solid disciples of 
Martin Luther and held all the preju- 
dices engendered by the famous Diet 
of Worms). Dr, H. stated that about 
six months prior to our consultation 
the patient had called at his office for 
treatment of a ‘‘cold”, had appeared, 
for her, unusually nervous, seemed 
fearful of something and had talked 
at length about religious matters and 
marriage — the physical aspects about 
which .she was unusually immature 
for a modern normal school pupil. Dr. 
H. could elicit no hint of indiscretions 
of conduct from the girl; in fact, she 
was kept so busy at home and at 
school that he could not imagine when 
opportunity for any sexual or ama- 
tory philandering could have been 
po.«sihle. 

Present Illness — According to the 
patient’s parents, when, at the open- 
ing of the fall term at the norma] 
school (late September) the girl real- 
ized that she was not to return, she 
became moody, had frequent out- 
faronks of weeping, grew untidy in her 
appearance and dress, had fits of vio- 
lent temper and, as the mother said, 
her “whole nature changed”; she re- 
fn.scd to eat and in a few weeks her 
gan to vomit, even though but very 
light diet, chiefly milk, was taken. 
She had no complaints of pain or 
other disability. From the first- the 
vomitus was green — "bilious” — at 
first .scant but before long copious; 
.several times daily vomiting occurred. 
Simple hoo.schold remedies were of no 


avail; the patient lost weight and 
strength rapidly, became pale and 
languid, stools were loose arid later 
joints of finger.s, wrists and knees be- 
came swollen; the hands and feet be- 
came tender to touch, the urine scant 
and within a month, -mouth and throat 
were so sore that food ingestion was 
difficult. The patient became bed- 
ridden but not until that time was 
Dr. H. called. His examination 
proved negative, but he suspected 
some organic disease which not yet 
had advanced sufficiently to permit 
diagnosis. Remedies to relieve symp- 


toms -were pre.seribed and the physi- 
cian .saw the patient about once 
weekly. There was no. improvement: 
in fact, after the Christmas holidays, 
vomiting, weight loss, prostration, 
joint swelling, anemia and lassitude 
became more marked. About the end 
of .lanuary, herpes labialis appeared 
and remained fairly constant: the pa- 
tient exhibited peiuods of “stupor”; 
the vomitus constantly was “bile 
green”; blood-tinged at times and 
thick with mucus; the stools were 
loose, often Wood:tjnged, their pass- 
age sometimes preceded by cramp- 
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like pains and, even though the pa- 
tient largely was on milk, cream and 
soup diet, undigested lood-flocculi 
grossly were visible in them. Menses 
continued regular; urine was scant 
and had contained small quantities of 
albumin and, at times, traces of 
blood and, a. few casts. During the 
week preceding our consultation, the 
gums .had swollen and toothache re- 
quired relief- by Tr. opii. dcod. Sev- 
eral small bed sores appeared on the 
isc/iTf, and there was a peculiar foul 
(“dead”, as the mother described it) 
odor about ' the patient even though 
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she had no incontinence of bowels or 
bladder. “Mental deterioration” ad- 
vanced rapidly, the religious ccstacy 
became pronounced: in fact, only 
when the local pastor visited did the 
patient arouse herself; on such occa- 
sions, she became voluble. In spite . 
of swollen joints, tender hands and 
feet and physical weakness, the pa- 
tient was able to move about in bed, 
hold a glass when drinking and take 
care of herself when vomiting or hav- 
ing bowel movements. For conven- 
ience, a “back-pai'lor”, giving off the 
dining room, had been transformed 


into a bedroom and because of the 
exquisite sensitiveness to the weight 
of bedclothes and only a sheet being 
possible as covering, an ancient stove 
had been installed so that the largo, 
high-coilinged, old-fashioned chamber 
could be kept warm. 

EXAMIN.\TIOK 

Made at 3 P. M. of a cloudy, sleety 
winter's day and by lamplight. Pa- 
tient a rather strikingly handsome 
blonde, but so malnouri.ehcd and pale 
that she seemed “all eye.s” — large, 
blue, sunken, staring, surrounded by 
deep rings of tan-brown pigmentation. 
Altfiough conscious, she an.swored 
only in whispered short sentences 
but, so far as eyes and expression 
were concerned, appeared quite alert: 
lay in passive dor.sal posture, without 
dyspnoea; weight loss marked over 
skeletal muscles but face faily full; 
crusty hcr])cs lahialis; slight cough 
and throat clearing; fingers and 
wrists seemed stiff and .soft parts 
somewhat swollen; slight swelling at 
knees and elbows; pallor without 
icterus. Complaint of nothing but 
tender hands and feet and nausea; 
occasionally regurgitated .small quan- 
tity of rather gross-green fluid, in- 
termingled with milk curds. A pe- 
culiar odor — “musty” or “mousey” — 
was noted even in that large, damp 
room with its old-fashioned windows, 
creaky floor and mail-order house, 
dark green wallpaper, w'here the at- 
mosphere, normal to the place, was 
by no means fresh. 

Temperature 99^, pulse 102, rate 
26, blood pressure 98-52. 

Physical E X a m i^ia t i o n — Eye 
grounds pale and oedematous; moder- 
ate swelling of optic papillae. 

Mouth — Abundant easily-bleeding 
labial herpes, tongue beef-red, .stiff, 
oedematous and exhibiting slight 
atrophy of papilla; soft-palate and 
fauces oedematous and red, the swell- 
ing extending down to and involving 
the larynx and making swallowing 
and speech difficult. The gums were 
swollen, infected and two lower in- 
cisor teeth were loose; no pigment 
deposits. 

Neck — Negative but for moderate 
adenopathy of posterior cervical 
chains. 

Thorax — Mild oedema in both lung 
base.s. Heart sounds soft and distant 
but no organic lesion. 

Abdomen — Except for evidence of 
marked flesh loss and splashing 
sounds over stomach, negative. 

Pelvis — (through rectum) — normal. 
The anus e.xhibited considerable con- 
gestion and the rectal mucosa was 
red and swollen but negative other- 
wise. 

The Skin — Pale but dehydrated 
without pigmentation, ecchymoses, 
bruises or eruptions. Two small, 
shallow', ovoid bed sores, each about 
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2 rm. m lonprest dinmetor, were seen 
over I'hc ischial tuberosities. 

iVcj'Oo;/.': Systctn — To sliltht touch, 
hands and feet cxqnisitcly tender but 
patient could shaV.e hands without 
4 U-.JI d'pcomfort and could stand on 
fret. The periarticular tissue.? were 
'V.-oilcn out there was no fluid in any 
cunt rap.sule. V/hile the plantar ro- 
‘ii-.scs were very brisk as were the 
I ncc jcrh."-. there were no abnormal 
respotisc-s. Ko Keriiil? sign. Along 
the sciatic, obturator and intercostal 
nerves evi-n mild pressure caused 
much pain. There were neither hand 
or wri.4 drops. .Mentally the patient 
.»eemcd more .sulky than confused: 
cerlttiitly she was well oriented. 
Above. V .0 have mentioned how, de- 
spite evident physical weakness and 
mental lassitude, the patient's expres- 
sion was mobile and if one could 
judge by the eye.s, cerebration was 
normal, even active. 

Stomach Lavage — Slightly blood- 
stained duo to mouth and throat con- 
gestion. About three pints of grass- 
green fluid containing much mucus 
and numerous milk curds were ob- 
tained. The odor was rather “musty", 
but not sickening. Free HCl was 6 — 
total acidity 18. Bacterial study, 
roughly, was negative; Benzidin 
blood test +, 

Stool — Only scant specimen seen; 
it was pale, watery and moderately 
rich with mucus and food flocculi. 
Benzidin test +. 

niood — Red blood count, 3,920,000; 
white count, 12,600; hemoglobin 60 
(Tallquist) ; no smears studied. 

Unite — Trace of albumin; occa- 
sional granular cast; negative for 
blood-derived pigment (see below), 

SUMMARY 

An advanced grade of malnu- 
trition accompanied by anemia 
and evidences of some toxic or 
“deficiency” disturbance result- 
ing in pernicious vomiting, diar- 
rhoea, anemia, mucosal lesions 
in mouth and throat, neuritis, 
peripheral hyperaesthesia, joint 
swellings. Certainly, the phj^si- 
cal examination and such bed- 
side specimen analyses as I was 
able to carrj' out did not disclose 
the etiologic toxic cause and, 
from the patient’s previous his- 
toiy of the abundant, diversified 
feeding commonly possible at a 
German farm-home (even a 
stingiv German does not starve 
himself or his family!), no die- 
taiy deficiency seemed possible. 

y. COMMEN'T • ' , ; 

. , Diagnostically, , even though 
■ the evidences of reaV disability 
amply were exhibited, to me the 


problem was. a puzzling one.- 
Search a.s I may, there was , no 
organ or group of . organs to 
which I could lay any primary 
dysfunction as being responsible 
for so rapid a physical decline 
in a young lady who, within four 
months, had been a physical 
specimen to be envied. Psychic- 
ally, I could not exclude hysteria 
but felt that .some factors other 
than hysteria and its effects re- 
quired consideration or exclu- 
sion. 

Possibly, as I sat and turned 
over in m}' mind the facts 
brought out by histoiy and ex- 
amination, I conveyed the im- 
pression to Dr. H. and the girl’s 
parents that I was “stumped”; 
they left the room obviously not 
wholly satisfied. When, they did 
so, I walked to the window and 
looked out upon the depressing 
environment: a slushy barn- 
yard, dotted with numerous 
buildings,, a group of bedraggled 
chickens were pecking about and 
a dozen cows sloshing aimlessly 
in a foot of January, Michigan 
mud. 

Such outlook brought little in- 
spiration. and I was about to 
turn and question the patient 
further when a shadow to the 
left crossed my field of vision. 
Then it was that I became aware 
of a large, old-fashioned bureau 
topped by a huge mirror. And 
in the mirror a great part of the 
room was reflected, including 
the patient in her bed. Without 
changing my pbsition and still 
apparently gazing into the barn- 
yard, with my back to the sick 
girl, I saw her lean to her left 
as though to vomit in the vessel 
at the bedside. She regurgitated 
a small amount of fluid and ac- 
companied it ndth a resonant 
belch. But, as I watched, inter- 
ested at the apparent, ease with . 
which the girl moved about, I 
saw her direct a quick glance 
my way, then, seemingly satis- 
fied that I was still enamored of 
the cows, her arm stretched out 
around the head-post of the 
huge wood bed and her hand se- 
cured something which, quickly, .. 
she tramsferred to her mouth. 
She chewed, it slowly as: I re-, 
mained apparently oblivious to 


her acts and after a few minutes 
swallowed. I lingered' a .While ' - 
at the. window before I turned: y,;, 
away.v When I , did so thevgirl , 
was quiet and apparently, .doz-: 

'ng.', . ' ' 

Without arousing her, I called: 
to Dr. H. He entex'ed; .accom- 
panied by the patient’s mother. \ 

I asked the Doctor to assist me ; 
in moving the bed from the wall . , 

— a position which seemingly! it 
had occupied for a - long! time.. / ' 
At once the girl sat up. in bed ’ . k 
and began to cry,.moan and even:- ■ ' 
curse — much to the astonish4 ‘ - 
ment of her mother and the Doc-! , 
tor. When the bed was moved ■ 
from the wall, it was seen that 
the thick, dusty, dark gi’een wall- . V 
paper had been torn ' in 'bits ■ 
from the base-board upward for , . 
about two feet and iiiward from ,! 
the left bed leg, a 'matter, of, ' . 
eighteen inches. ‘ . 

My diagnosis of the persist- . .. . 
ent nervous “functional' vomits k 
ing” and its effects now was ' . ■ 
clear. Dr. H. and I again passed ; : 
the stomach tube into the now , 
struggling, hysterically crying 
girl. Fragments of p a r 1 1 y . ’ 
chewed wall-paper were . se- ' 
cured, together with a few ounces, 
of pale green fluid. Upon rub-- 
bing the thick, old wall-paipef , ' 
a greenish dust stained my . 
hand; by scraping, I, secured; 
about a half gram of similar ' ; 
powder, which specimen togeth- , ’ -. ' 
er with portions of the first and ''y. 
second gastric lavages, . I took . ' . " 
away for laboratory analysis. . 

One did not have 'to await the 
very definitely positive Marsh ■ 
tests for arsenic, returaed from : !; 
all the materials analyzed, to . ; , 

render a diagnosis of chronic ar-. 
senical poisoning, self-indticed.. 

Aftermath — ^ This hysterical ' 
young lady confessed, with much’ 
sobbing, that when her ambj.;. , 
tions towards becoming a school - ■ 
teacher had been thwarted , by , , A 
her parents’ refusal to allow her ; . 
to complete the .course at the . 
normal school, she had decided . , . , 
to commit suicide.' At simple . 

lectures in chemistry there had 
been mentioned the many , ways 
in .which arsenic was used in the . , ' 

trades.ahd the arts';. among such , " 

was the common employment of • . , ' 



the metal in fabrics and wall- 
paper colorings. The “back- 
parlor” paper affoi-ded an oppor- 
tunity to test the effects of the , 
drug: the patient became vio-. 
lently ill . and really lost her 
nerve for any acute experiment. 
However, when ill, she found 
that she was treated kindly, was 
relieved of the constant woi'k 
about the home and. what was, 
perhaps, the most comforting 
feature, escaped the mention of, 
and the courtship from, the par- 
ent-selected suitor. The scheme 
“worked”: its carrying out 
greatly was facilitated when, for 
the convenience in nursing af- 
forded by transforming the 
“back-parlor” into a bedroom, 
securing bits of green wall- 
paper sufficient to prolong the 
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vomiting no longer became a 
problem. Eventually, the effects 
of the arsenic became so mark- 
edly incapacitating and the pa- 
tient’s dread of discovery (or 
recovery?) .so great that the 
confused, distracted girl actual- 
ly deemed it best that she con- 
tinue her course until death oc- 
curred. Not a little support to 
the girl’s determination was de- 
rived from the fear of her par- 
ents’ anger should they ever 
learn the cause . of her illness 
and from dread at the prospects 
of being compelled to marr5' the 
neighbor’s son should she re- 
cover! 

Suffice it to say, that after a 
frank discussion of matters with 
the girl and an inteiwiew with 
her pai'ents, where the very 
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“fear of God" over their heart- 
lessness and- its consequences 
was instilled into them, the sit- 
uation was adjusted. 

Careful nursing, feeding, se- 
datives, local applications to the 
joints, small doses of sodium 
thiosulphate and much psycho- 
thei'apy resulted in rapid im- 
provement. ' r>y mid-April, the 
patient was well physically and 
mentally and, from reports, 
again was “interested” in the 
young Irishman. 

Certainly, this in.stance of 
“functional vomiting” deserves 
recording, if for nothing more 
than the mention of the happy 
accident which made the renl 
diagnosis possible, when it 
seemed that one could say little 
more than “hysteria”. 
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A New 3-^X^ay Attack 
On the Toxic Bowel 


TOXIC BOWEL 

A 


1 Bactetisi Hyper- 
sensitivity 


2 Putrefaction 
Flatulence 


3 Intestinal Toxemia 
So-called auto- 
intoxication 
All conditions 
due to abnormal 
absorption from 
the bowel 


4 Allersic and 
Atopic Conditions 
Food Allcrsy 
Urticaria 
Eczema 

Irritable Colon 
Allergic Diar- 
rhea, etc. 


5 Colitis 
Spastic 
Mucous 
Ulcerative 


6 Intestinal Infec- 
tions 

Dysentery 
Typhoid Fever 
Asiatic Cholera 


KARICIN 


SORICIN^ 


Desensitizes 
Decreases bac- 
terial hypersen- 
sitivity and food 
allergy 


2 Inhibits Proteoly- 
sis 

Decreases pu- 
trefaction and 
toxicabsorption 


Detoxifies 
Bacteria and 
their toxins 
Bacterial auto- 
lysates 

Toxic products 
of putrefaction 


* Prt'liKJ in njscmt frtn \ / 
mjtlthU riitmUjU f'tstnt in V 

Ksrictr. I 


KAOLIN 


Adsorbs 

Bacteria 

Toxins 

Toxic split pro- 
teins 


5 Soothes 

Protects irritated 

intestinal 

mucosa 


Modifies Bacterial 
Flora 

Decreases pro- 
teolytic bacteria 
Increases acid- 
uric bacteria 


A NORMAL BOWEL 


NOTE; Neither Karicin nor its components 
are to be regarded as a specific for any of 
the above described conditions, but be- 
cause of the action of its two prinicipal 
ingredients it is useful as an adjunct in the 
treatment of all these conditions. 


Karicin renders bacterial 

exotoxins and toxic split 
products harmless by detoxifi- 
cation, and removes putrefac- 
tive organisms by adsorption. 
Karicin is not an antiseptic — 
not a cathartic. 


Karicin is a palatable, sugar- 
free emulsion of mineral oil of 
high viscosity, fine colloidal 
kaolin, and especially pre- 
pared ricinoleate which re- 
generates Soricin (the detoxi- 
fying principle) in the intes- 
tines. 

Karicin is soothing to the 
bowel, checks fermentation, 
reduces flatus, helps to re- 
establish a normal bowel. 


DOSE: The average dose of 
Karicin is a tablespoonful three 
times daily, taken in water or 
milk, at least one hour before 
or one hour after meals. 

Karicin is available in 10-oz. 
wide-mouthed bottles. 


The Wm. S. Merrell Company 

Cincinnati, U. S. A. 
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A notable advance in the 

science of infant feeding 


Laboratory research and clinical 
feedings have established many 
striking merits for new group of 
Homogenized Food Combinations. 


Baby foods that yield a higher amount of nutri- 
ment . . . that can be digested far more rapidly, 
fed earlier . . . that reduce the hazard of 
common digestive disturbances. Here is impor- 
tant news for dietitians. 

Radically diferent 

Libby’s Foods for Babies are not merely sieved 
or strained; they are homogenized a special u-aj. 
Vou know that it is the homogenization of 
evaporated milk which makes it so very easily 
digested and assimilated by babies. Now 
Libby has finally found a way to apply that 
principle to other foods so that it has the same 
effect on them. Even on fruits and vegetables 
and cereals. 

Libby’s method of homogenization refines 
fibers to minute particles. It actu.ally explodes 
the food cells so the nutriment in them, fully 
exposed to the action of the digestive juices, 
can be completely digested and taken up by 
the body. 

This makes digestive upsets far less likely, 
improves nutrition for health and growth. And 
it promotes normal bowel .activity, for homog- 
enization smooths and makes uniform the 
bulk of foods. 


SCIENTIST’S CAMERA DISCLOSES VITAL DIFFERENCE IN BABY FOODS 


yn 
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Home-Strained vegetables 

Ordinary commercial-strained 
vegetables 

Libby's Homogenized Vegetables 


These are photomicrographs, picturing home- fibers and tough-walled food cells arc frequent 
strained vegetables, ordinary commercial-strained causes of digestive upsets, it is easy to understand 
vegetables, and Libby’s Homofitnixed Vegetables the greater safety of Libby’s llomogeniud Veg- 
magnified 100 times. Dark areas arc food cells and etables. Homogenization has the same dramatic 
fibers; note the dificrcnccs in them. Since coarse and important effect on cereal, fruits, and soup. 


DIGESTION FAR MORE RAPID AND COMPLETE; BEHER NUTRITION SECURED 
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Home^-Jtraitied xeg;ctables a/tcrt'xo Ordinary (ommcrcial-slrainedveg^ Libby's Homogenized I'tgetabUs 


hours of digestion 


etables after t’xo hours oj digestion after thirty minutes of digestion/ 


Combinations devetoped by experts 
Libb5'’s Foods for Babies arc not single foods 
merely made more convenient; they ^reformu- 
luted combinations of foods, which have been 
scientifically worked out to provide a better 
balance of nutritional values in the infant s 
diet. The group includes three Vegetable com- 
binations; Fruits; Soup; and a remarkable new 
Cereal unequalled in nutritive value. 


These three forms of vegetables for babies were 
exposed to human digestive juices to find the time 
each needed for complete digestion. The photo- 
micrographs show the home-strained and the ordi- 
nary commercial-strained vegetables with large 
food cells still intact, their contained nutriment 
undigested after two hours. You sec, too, coarse 

Many special uses 

Libby’s Homogenized Foods arc not only ideal 
for infant feeding. They may be used to advan- 
tageincolitis,gastro-cmcritis,and post-operative 
cases. They arc also well adapted to the needs 
of cases of malnutrition and expectant mothers. 

Send for pamphlet The full story of 



fibers which may cause intestinal upsets. Now look 
at Libby’s Homogettized Vegetables, taken after 
thirty minutes. The cells have completely released 
their food content for maximum nutrition. Bulk is 
left in the form of fine particles which wdll pass 
through the intestines without causing irritation, 
yet will function for normal elimination. 

the research and clinical findings about 
these new foods should be of great in- 
terest to every dietitian. An authorita- 
tive pamphlet, giving the story in detail 
and a complete analysis of the nu tritive 
values of each food, will gladly be sent 
free upon request. Address Dept. 12-A.D. 
Libby, M?Nclll & Libby, Chicago. 


omoqenized 
FOODS FOR BABIES 

Unseasoned except for salt. Packed in enamel-lined cans 





SECTION I — Clinical Medicine: Diseases of Digestion 


Gastro-Intestinal Studies"*^ 

V. Gastric Juice in Anemias Other Than Pernicious Anemia 

Bu 

PAUL J. POUTS, M.D., 0. M. HELMER, Ph.D. 
and 

L. G. ZERFAS, M.D. 

IXinAXAPOI.IS. INDIANA 


P REVIOUSLY' we reported the findings in the 
gastric contents, after histamine stimulation, 
of 47 patients having pernicious anemia and of 
normal subjects. Sixty-four additional patients 
typical of pernicious anemia have since been ex- 
amined and each has exhibited a true anacidity. 
The term anacidity as used by us was defined- 
as “the condition in which there is an absence 
of titratable acid, pepsin, and rennin in the gas- 
tric contents after histamine stimulation”. 

It is the purpose of this paper to report the 
findings in the gastric juice after histamine stim- 
ulation of patients having anemias other than per- 
nicious anemia. 

MATERIALS AND METHODS 

The methods used in collecting the gastric juice 
and for the determination of the pH, pepsin, and 
rennin were identical with those used in the pre- 
vious report.' The pepsin is expressed in milli- 
grams of 1 :4000 U. S. P. pepsin and the rennin 
as milligrams of U. S. P. rennin. Samples which 
showed less than 0.1 mg. of rennin per cubic centi- 
meter were recorded as containing no rennin. 
The titratable acid was determined either by 
Sahli’s method or by titrating to neutrality, using 
phenol red as the indicator, as described pre- 
viously." The value thus obtained was expressed 
as the titratable acid rather than as the free acid. 
The total acid was determined by the customary 
method, but to conserve space only the titratable 
acid has been recorded in the tables. 

In order to take into consideration the volumes 
of the individual samples of gastric juice as well 
as the concentrations of the acid and enzymes in 
the samples, the total amounts of acid and en- 
zymes secreted during the first 60 minutes folloAV- 
ing the injection of histamine were determined 
and recorded in the tables. It was felt that this 

•FrfHH tlir* I^llly I>Jibnratory for Clinical Kcsonrcli, Iiullanapolls 
City llosiiifal. niul tlic Dopartment of Medicine, Indiana Uni- 
Yprsity School of Medicine. 

Submitted October IM. i0”-t. 


total gastric secretion would be a better index of 
gasti'ic function than would the highest concen- 
tration of the acid and enzymes in the samples. 
Recently, Polland® has re-emphasized this fact. 

RESULTS 

Normals: Seventeen young, healthy individ- 
uals have now been examined by this method. 
Table I shows the findings in the gastric juice. 
The lowest pH values obtained during the tests 
varied between 1.0 and 1.2. The highest titrat 
able acids varied betw'een 80 and 140 c.c. of N/10 
HCl per 100 c.c., with an average of 109 c.c. N/10 
HCl per 100 c.c. Tlie highest concentrations of 

Table I 


Gastric Findings in 17 Young, Healthy Adults 


Case 

No. 

J,ou- 

c^t 

pn 

HiKhpst 

Titral- 

nblD 

Acid 

c.c. N/10 
per 

100 c.c. 

Hiubest 

Pepsin 

me. per 
c.c. 

HiRhcst 

Rennin 

nip. per 
c.c. 

Titrat- 
able Acid 
CO 

Minute 

Secretion 

c.c. N/IO 

Pepsin 

GO 

Minute 

Secre- 

tion 

nip. 

Rennin 

GO 

Minute 

Secre- 

tion 

mp. 

1 

I.O 

10!) 

1.8 

17 

155.2 

275 

2513 

o 

1.0 

112 

7.1 

GO 

131.2 

560 

4020 

ii 

1.0 

OS 

4.3 

GO 

00.2 

391 

4500 

A 

1.0 

118 

4.0 

43 

131.6 

511 

4012 

f» 

1.0 

133 

7.2 

70 

155.3 

956 

720G 

r> 

1.1 

81 

4.1 

34 

107.4 

584 

4798 

7 

1.0 

140 

5.4 

GS 

221.8 

750 

91GS 

8 

1.1 

80 

4.2 

44 

74.3 

420 

4437 

« 

1.0 

lot 

2.3 

10 

102.3 

20S 

2355 

10 

1.0 

101 

G.2 

02 

108.0 

7()0 

7505 

11 

1.2 

85 

4.3 

52 

GC.O 

382 

4438 

12 

1.0 

120 

3.7 

30 

135,4 

478 

4890 

13 

1.1 

107 

5.2 

62 

72.0 

470 

4954 

U 

1.1 

113 

G.G 

67 

S0.4 

436 

3811 

lb 

1.0 

100 

3.7 

45 

100.0 

40S 

4825 

1C 

1.0 

113 

6.0 

GG 

114.3 

GOl 

6832 

17 

1.0 

120 

4.1 

68 

223.0 

081 

8058 


pepsin ranged from 1.8 to 7.2 mg. per cubic centi- 
meter, while the rennin varied between 17 and 70 
mg. per cubic centimeter. The total amounts of 
titratable acid excreted during the 60 minutes 
varied between 66.9 and 223 c.c. N/10 HCl, aver- 
aging 122.1 c.c. The total amounts of pepsin 
varied between 268 and 956 mg., with an average 
of 525 mg. The rennin totaled from 2,335 to 
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9,168 mg., averaging 5,323 mg. Thus the varia- 
tion in gastric secretion in normals is great, as 
has been pointed out by Polland and Bloomfield,^ 
but the extremes in this small group give a good 
index by which to judge the gastric secretion of 
the pati'ents studied. In addition, the gastric juice 
of 115 medical students used in other studies was 
tested at the height of secretion for _ titratable 
acid : none of these showed a true anacidity. 

ANEMIA 

The gastric juice of 110 patients having vary- 
ing grades of anemia was examined. Sixty-seven 
per cent of these patients had acid secretion val- 
ues below the lower limits of the normals, while 
56 per cent had enzyme values below the limits of 
the normals. The average titratable acid secreted 
for 60 minutes was 51.8 c.c. and the pepsin 273 
mg. The decrease in acid was, therefore, propor- 
tionately greater than was the decrease in en- 
zj'me.s. Unless the decrease in acid was great 
there was usually little or no decrease in enzymes. 

In Table II the patients are divided into groups 
as to degree of anemia, general condition and age. 
Examination of this table shows that the patients 
having the more severe grades of anemia are more 
apt to have decreased gastric secretion. This is 
shown both by the percentages of the groups hav- 
ing acid and enzyme secretion below the lower 
limits of normal and by the average secretions 
of titratable acid and pepsin of the groups. How- 
ever, the general condition of the patient, as was 
demonstrated by Bloomfield and Keefer,' has even 
more influence on the gastric secretion than has 

Table II 

Gastric Findings of the Patients Grouped Accord- 
ing to Degree of Anemia, General 
Condition and Age 



UMijoelobin 

(Newcomer) 

CVmHlion 
of Patient 

Arc 


00</c 

tip 

40- 

00% 

0 - 

GockI 

Fair 

Poor 

40-80 

8-40 

Nijmbrr ti! ca«c5 

45 

38 


30 

33 

37 

GO 

48 

IVr crnt of anarhlitic*' 

13 

IS 

20 

23 

15 

11 

17 

17 

IVr rpfjt of patient^ witfi 









titratfi!)Ic ncid fwlow 
C5.fl c.c. 


71 

SO 

-IG 

70 

$1 

73 

58 

IVr cent of patjrntft with 









pcp.«in I>p1ow 25S me. 

47 

CG 

72 

30 

01 

70 

03 

40 

Avcrnc'* titmlnblp npjd 








{c,p.) 

lCO.9 

47.G 

41.7 

05.3 

5-1.7 

35.^ 

49 

5G 

Avprncc i>pp'*in (imr.) 

31S 

2GI 

205 

332 

27. 

203 

249 

302 


the degree of anemia. The high percentage of 
anacidities in the group considered to have good 
general condition can be accounted for by the fact 
that most of the patients having idiopathic hypo- 
chromic anemia are included in this group. As 
was to be expected, the age of the patient appar- 
ently influenced the gastric secretion. There was 
very little difference in the 10-year periods be- 
tween 40 and 80, although the percentage of pa- 
tients in the age-group above 40 having decreased 
acid and enzymes was much greater than in the 
age-group below 40. The percentage of patients 
having anacidity was identical in the tw’o age- 
groups. 


It was felt that the findings in this paper show 
that true anacidity is a permanent condition and 
that, therefore, the degree of anemia, general con- 
dition of the patient and age of the patient can- 
not influence the condition of the gastric secre- 
tion in patients having true anacidity. There- 
fore, Table III was prepared to show the findings 

Table III 

Gastric Findings of the Patients Not Having An- 
acidity Grouped According to Degree of 
Anemia, General Condition and Age 



Hemoglobin 

(Newcomer) 

Condition 
of Patient 

Arc 


00% 

up 

40- 

60% 

0- 

40% 

Good 

Fair 

Poor 

40-80 

8-40 

Number of cafC-H 

30 

31 

20 

30 

28 

33 

50 

40 

Per cent of patient^ with 
titratable acid below 
66.9 c-c. 

48 

64 

75 

30 

71 

79 

66 

SO 

Per cent of patients with 
pepMn below 208 mg. 

38 

45 

65 

13 

54 

67 

56 

35 

Average titratable acid 

70.3 

58.4 

52.1 

84.9 

64.5 

39.3 

58.8 

67.3 

Average i>cp.‘'in (mg.) 

367 

324 

250 

432 

330 

228 

298 

3C3 


in the group of cases not having true anacidity. 
The findings are similar to those in Table II ex- 
cept as to the general conditions of the patients. 
The influence of the general condition of the pa- 
tient on the gastric secretion is much more ap- 
parent in Table III. 

The above generalizations, of course, do not 
apply to each individual case. For instance, the 
patient having the highest acid value was 65 years 
of age, was in very poor general condition and 
had a hemoglobin of 30 per cent. 

The examination of the subsequent tables dem- 
onstrates the value of determining the total secre- 
tion over a 60-minute period. Several of the pa- 
tients had approximately normal concentrations 
of acid and enzymes in the gastric juice, but when 
the volumes of the samples are considered, the 
gastric secretion is shown to be decreased defi- 
nitely. 

The patients were divided into groups accord- 
ing to their clinical diagnoses. Each group now 
will be considered separately. 

I. Idiopathic Hypochromic Anemia: Seven- 
teen patients, three males and 14 females, were 
typical, clinically and hematologically, of idio- 
pathic hypochromic anemia. The gastric findings 
and the blood counts of the patients are recorded 
in Table IV. All of the patients exhibited de- 
creased acid and enzyme values when the anemia 
was present. Ten of them had true anacidity. 
Thus this group contained 55 per cent of the pa- 
tients having anacidity, although the gi'oup made 
up only 15 per cent of the complete series of pa- 
tients. In four of the patients with anacidity the 
gastric contents were re-examined after the blood 
had returned to normal or near-normal values and 
in each the anacidity was still present. Hartfall 
and Witts" reported the persistence of gastric de- 
ficiency in a number of similar cases which were 
re-examined after as many as seven years. 
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Table IV 

Blood and Gastric Findings in Patients Having Idiopathic Hypochromic Anemia 


Hemoclobin Lowest pH 



Highest 

Titratable 

Acid 


Highest 

Pepsin 


Highest 

Kcnnin 


c.c. N/10 

per 100 c.c. | mg. per c.c 


Titrotable 

Acid 

60 Minute 
Secretion 



Case S is of special interest. He was first seen 
on September 12, 1928, at which time he had an 
achlorhydria (after an Ewald test meal) and a 
severe secondary anemia. He responded well to 
iron but it was found that he required iron daily 
to maintain a normal hemoglobin percentage. At 
the time (Februai-y 24, 1932) he had the first 
analysis following histamine stimulation he had 
a normal blood picture and was sjmiptom-free. 
About seven months later he developed gastric 
distress, and gastro-intestinal X-rays on Decem- 
ber 20, 1932, revealed a cancer of the pylorus. 
Exploratory laparotomy revealed an inoperable 
condition, and the patient died on June 2, 1933. 
Hurst" also reported a patient with simple achlor- 
hydric anemia who later developed a carcinoma 
of the stomach. 

Case 12 had no titratable acid in any samples 
up to the GO-minute sample. In that sample near- 
normal concentrations of acid and enzvmes were 


found, although the volume of the sample was 
very small. After the blood had returned to nor- 
mal, near-normal values for acid and enzyme se- 
cretion were obtained. Two other patients who 
had markedly decreased gastric function were re- 
examined after the blood had reached normal. 
One of these showed a marked improvement, 
while the other showed no improvement. The re- 
sults in the few cases in which repeated gastric 
analyses were done would indicate that when 
there is true anacidity present the condition, as in 
pernicious anemia, is permanent. However, in 
those cases with small amounts of titratable acid 
(pH 3.5 to 7) the gastric function may or may 
not improve. 

The incidence of anacidity in this group of pa- 
tients having idiopathic hypochromic anemia is 
similar to that reported by Wintrobe and Beebe.® 
They divided their cases into four groups ; name- 
ly, (1) no free acid after histamine (60 per 


Table V 

Blood Cotmts and Gastric Findings in Patients Having Anemia Due to Acute or Chronic Hemorrhage 


No. Age 




Bleeding gastric ulcer 11-16-33 

H>*pcrtension, G. I. bleeding 10-14-32 

Gastric ulcer. Chronic hemorrhage 3-16-32 

Bleeding gastric ulcer 11- 6-33 

Bleeding duodenal ulcer 4-2S-33 

Chronic hemorrhage G. I. tract 1-26-34 

Chronic hemorrhage. Hemorrhoids 4- 6-34 

Ulcerative colitis 1- .V34 

Mclcna — unknown cause 9-30-32 

Chronic hemorrhage. Hemorrhoids 2-16-32 

Hemorrhoids S-29-32 

G. I. bleeding. Hemorrhoids 4-17-33 

G. I. bleeding 5- 3-33 

Menorrhagia 9-1 1-32 

Fibroids 7-12-32 

Miscarriage 3- 2-32 

3-23-32 

Abortion 0- 3-32 

Alxjrtion fi- 1-32 

Abortion 6- 1-32 

Fost-p.artum hemorrhage 1-31-33 


Bed 

Hemo- 

Blood 

globin 

Cells 

7c 

millions 

(New- 

per 

cu. mm. 

comer) 

4,32 

52 

5.73 

69 

2,46 

40 

2.36 

30 

2.15 

31 

3.92 

50 

2.30 

31 

4.00 

42 

3.32 

2.64 


3.17 

40 

3.80 

52 



4.46 

69 

2.45 

2S 

1.62 

26 

3.12 

49 

2.62 

41 

3.47 

45 
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cent) : (2) lov/ or normal amounts of free HCl 
after histomine although the Ewald meal had 
been ineffective in eliciting acid (23 per cent) ; 
(3) hypochlorhydria (Ewald) (8.5 per cent) ; and 
^i) cases in which secretion of HCl seemed to be 
normal (8.5 per cent). 

II. Hemorrhage: Of the 20 patients having 
anemia due to acute or chronic hemorrhage none 
had an anacidity (Table V). There were 13 pa- 
tients who had hemorrhage from the gasti-o- 
intcstina! tract. Six of these had higher acid 
values than the average of the normal and only 
three fell below the lowest normal. The average 
was 121.2 c.c, N/IO HCl — ^just below that of the 
normals. Only two of the gi'oup had enzyme val- 
ue.s below the lowest normal, while the average 
(458 mg.) approximately was that of the normals. 
The .se\ en remaining patients had anemia due to 
vaginal bleeding. The patient having post- 
partum hemorrhage had normal acid and vei-y 
high enzyme values (1,134.6 mg. pepsin). All 
of the rest had slightly decreased acid values, al- 
tliough in only one were the enzyme values as 
markedly reduced as the acid. 

This one patient (Case 33) should be included 
in the anemia of pregnancy group as well as in 
this group. She was first seen following a spon- 
taneous abortion accompanied by a severe hemor- 
rhage. The administration of ii'on was followed 
by a return of the blood to normal and an appar- 
ent increase in gastric function. The patient 
soon became pregnant again. The daily adminis- 
tration of iron kept the blood normal and the pa- 
tient was delivered of a full-term infant. She 
then voluntarily discontinued the iron therapy. 
She received no iron during the next pregnancy 
and she aborted at the end of three months. She 


again entered the hospital after a severe hemor- 
rhage, with a red blood cell count of 1.40 million 
and a hemoglobin of 34.2 per cent. Apparently 
this patient’s gastidc function becomes so poor 
during pregnancy that a severe anemia develops 
and the patient aborts unless iron is administei'ed. 

The decreased acid secretion in the three pa- 
tients having anemia following abortions may 
have been in part due to the decrease occurring 
during pregnancy. Strauss and Castle” reported 
a decrease in gastric acidity during pregnancy 
and stated that anemia of pregnancy is found in 
only those patients who have had for some time 
defective diets or dietary deficiencies conditioned 
by gasrtic anacidity or related gastro-intestinal 
disturbances. 

III. Pellagra and Dietary Deficiency Anemias: 
In Table VI are recorded the gastric findings in 
eight patients having pellagra with anemia and 
16 other patients having dietary deficiencies with 
anemia. Six of the pellagrous patients had 
markedly decreased gastric secretion before treat- 
ment. Two of these had true anacidity, while 
Case 41 would have had an achlorhydria to Toep- 
fer’s reagent at the first examination. Case 45 
had mild pellagra due to restricted food intake 
during the course of a chronic infectious arthidtis, 
and there was no decrease in enzymes and only 
slight decrease in acid secretion. Case 38 had 
had a posterior gastro-enterostomy ten years pre- 
viously. The other patient with anacidity ((5ase 
42) still had the anacidity after the disappearance 
of all the symptoms of pellagra. Cases 39, 41 
and 43 showed definite improvement of the gas- 
tric function after improvement of the pellagra 
and the anemia. Cases 41 and 42 again demon- 
strate that if there is a true anacidity after his- 


Table VI 

Blood and Gastric Findings in Patients Having Pellagra with Anemia and Nidritional Anemias 


mood 

Cell«« 

mlUtoiis 

IK*r 

C 1 I. mm. 

Ilcmo- 

filobin 

C7 

‘C 

(New- 

comer) 

J-owc.**! 

pH 

Hiche't 

Titrat- 

oblc 

Acid 

c.c. N/10 
per 

100 c.c. 

Pepfiin 

niK. per 
c.c. 

Hipho'^t 

Rcnnin 

mp. per 
c.c. 

Titrat- 
ablc Acid 
60 

Minute 

Secretion 

c.c. X/10 

Pepsin 

60 

Minute 

Secre- 

tion 

mp. 

Rcnnin 

60 

Minute 

Secre- 

tion 

mp. 

5.II 


7.0 

0 

0 


0 

0 


3.32 

65 

1.9 

20 

5.1 

52 

12.0 

228 

2253 

4.33 

78 

1.2 

112 

3.3 

35 

145.1 

409 

4949 

2.09 

58 

1.1 

102 

4.4 

43 

80.3 

376 

3731 

4.55 

4ti 

6.3 


2.2 

24 

3.8 

127 

1357 

5.23 

78 , 

2.7 


1.7 

19 

5.9 

05 

096 

3.47 

57 

8.6 


0 

0 

0 

0 

0 

3.C7 

06 



0 

0 

0 

0 

0 

3.45 

*h 

2.1 



19 

2.6 


167 

4.55 

101 

2.3 

22 


15 

9.3 


580 

4,00 

67 


49 


48 

40.9 


4079 

4.10 


i.i 


7.4 


56.5 

488 


4.41 

66 

1.1 

I 

5.2 

58 


583 

0519 

4.5.5 

71 

1.3 

1 

2.9 

39 

54.0 


3057 

4.05 

74 

1.0 

^^B ' [^B 

5.7 

83 

181.3 

597 

7666 

4.1G 

64 

1.0 

^^B ' 

3.0 

42 

83.4 

209 


4.85 

67 

1.1 

^^B 1 

4-5 

43 

102.0 

480 

4472 1 

4.32 

75 

1.0 

^^B 1 !^B 

6.5 


80.0 



5.00 

78 


108 

5.1 

03 

67.5 

283 

3574 

4.20 

79 

1.1 

128 

5.4 

67 

212.1 

783 

8712 

4.50 

70 

1.8 

37 

4.8 

39 

JO.l 

137 

J30I 

4.SG 

79 

1.3 

04 

4.2 


43.0 

302 


3.50 


J’ 

84 

3.2 

28 

123.2 

441 


4.C1» 

^3 

1.7 


1.2 

9 

10.2 

31 

241 

1.73 

37 

1.0 

BIB 

2.1 

2D 

OJ o 

155 

mmmi 

4.63 

93 

1.1 


3.6 

.. 

92.9 


.... 

5,40 

83 

1.1 

98 

2.0 

20 

130.7 


44GS 

3.86 

bi) 

1.7 

34 

5.2 

45 

8.1 



4.60 


1.2 

03 

4.0 

30 

45.7 


2400 


} Ca*!' [ 
j No. j .\c(* 




' IV'Hft'rra, 
»o : Pfiiazrtt 

3'h i PrHhzra 
f>0 ' Pclbcra 

30 ' PcHiicni 

f'l ' PrlJucni 


4; 1 

46 

, PcII.ipra 

4 ' [ 

20 

' IVlIacrn, .Atrophic a 

46 1 

33 

Dietary anrniia 

47 ^ 

30 

; nnciTiia 

4S 1 

18 

1 Dictarj’ nnemi.i 

49 1 

29 

' Dietary anemia 

50 1 

17 

J Dirt.arj' 

5i 

26 

. Dietary ancmi.i 

.72 ! 

31 

! Dtrtnr>' aneniia 

5.3 i 

.50 

Dietary' anemia 

54 } 

.62 

i Dietary anemia 

5.5 ! 

5.'» 

i Dietary anemia 

56 i 

33 

1 Dietary anemia 

•57 ' 

40 

\ Dietary anemia 

107 j 

26 

1 Diarrhea 

los ; 

53 

■ Chronic lisarrhea 

109 ' 

55 

( MarrfK-yttc anemia 

110 i 

72 

i Oironic diarrhea, r* 


y«trm 


1 - 10-31 

4- 2S-33 
0-30-33 

2- 24-33 
C-28-33 
7-2t-33 
0-28-33 

7- 10-33 

5- 3-34 

0- &-34 

8- 24-34 
S-ir>-33 
J- 5-34 

1- 17-33 

0- 10-32 

1- 4-33 

10- 2-33 

3- 2-34 

11- 10-33 
5-23-33 
8-25-33 
3-10-34 

10- 1-32 

2- 22-33 
2-23-32 
2-lb-32 

10-31-33 
5- 7-32 

12- 20-32 
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Table VII 

Blood and Gastric Findings in Patients Having Anemias Refractive to Medication 


! 

- Case 

S No. 

: 

1 

1 

f 

.\Ke 

i 

1 Diacnosi? 

i 

1 

: 

Date 

Red 

Blood 

C^^lls 

millions 

per 

cu. rnm. 

ITemo- 

globin 

Vc 

(Xew- 

comer) 

Lowest 

t>h 

Highest 

Titrat- 

nble 

Acid 

c.c. 'S/IO 
per 

100 c.c. 

Highest 

Pepsin 

mg. per 

c.c. 

Highest 

Rennin 

mg. per 
c.c. 

Titrat- 
able .Acid 
60 

Minute 

Secretion 

c.c. X/10 

Pepsin 

60 

Minute 

Secre- 

tion 

mg. 

Bennin 

60 

Minute 

Secre- 

tion 

mg. 

; 5S F 

oo 

! Tabes dorsalis 

12-2S.32 

4.42 

76 

1.0 

103 

4.5 

47 

223.0 

796 

8117 

t 50 : 

■46 

1 General paresx’^ 

11- 1-32 



1.0 

109 

o.V 

7S 

80.2 

323 

3364 

i 60 ! 

52 

1 Chronic Chronic gastritis 

S- 7-33 

4.32 

72 

2.1 

21 


0 

4.6 

15 

12S 

1 


S-31-33 

... 


6.3 

.■> 

0.3 

o 

0.7 

23 

74 

i 61 ^ 

50 

’ Streptococcic septicenua 

S-1&-32 

3.11 

40 


74 

4.3 

57 

74.6 


5307 

i 62 ^ 

54 

\ PansinusitL«, Lnes 

2- 7-33 

1.93 

37 

S.3 

0 

0 

0 

0 

0 

0 
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69 
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3S 
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43 
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65 
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25 
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70 
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24 
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67 
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tamine the condition is permanent, whereas if 
there is a slight amount of acid titratable to pH 7 
there may be an improvement in the gastric se- 
cretion. It seems probable that the patients with 
pellagi'a reported in the literature as having a 
return of free acid are similar to Case 41 rather 
than to the patients having true anacidity. 

Of the 12 patients having deficiency anemias, 
eight had gastric function within normal limits, 
while only two had verj" small amounts of acid 
and enzymes. The i*emaining two had slightly 
decreased acid and normal enzj-me values. Only 
three of Mettier and IMinot’s'*'’ nine cases of ane- 
mia due to deficient diet, had noi’mal acid find- 
ings. However, their patients had severer ane- 
mias than most of the patients in this group. 

Four patients had anemia which could not be 
differentiated from that seen in primary perni- 
cious anemia. All of these responded to liver ex- 
tract, although Cases 107 and 108 require paren- 
tei-al liver extract to maintain normal red blood 
cell counts. These patients have conditioned defi- 
ciencies which apparently were produced by the 
failure of absorption from the gastro-intestinal 
tract. In all but one there was a decrease in acid 
and. to a less extent, enzymes. Case 108, Avho had 
a normal gastric analvsis after histamine, three 
years previously had had an achlorhydria to an 
Ewald test meal. However, three months later, 
after his blood had returned to normal, another 
Ewald test meal revealed the presence of free 
HCl. At the present time this patient, although 
he has apparently a normal gastric secretion, re- 
quires liver extract by injection to maintain a 


normal red blood count. Case 110 at the time of 
examination of the gastric contents had a normal 
red blood count, but he had previously had an 
anemia which responded to liver extract and he 
still had definite signs of combined system disease. 
Cases 107, 108 and 110 have had chronic diar- 
rheas of many years’ duration, with the resulting 
faulty absorption which factor probably was of 
etiological importance in the production of the 
anemia. 

IV. Anemias Refractive to Medication: This 
group of patients (Table VII) had anemias re- 
sponding poorly or not at all to medication. In 
eight patients the anemia apparently was due to 
infection. The titratable acid was below the 
average of the normals in all but two of these 
patients, but in only three was it below the lower 
limits of normal. Case 62 was the only one hav- 
ing a true anacidity. This patient had a blood 
picture similar to that seen in pernicious anemia. 
There was a marked, chronic pansinusitis in addi- 
tion to tertiary lues. His blood did not respond 
to lai’ge doses of iron and Liver Extract No. 343 
administered by mouth or to daily doses of liver 
extract (that derived from 100 gm. of liver) ad- 
ministered parenterally. The markedly decreased 
gastric secretion in Case 60 might have been ac- 
counted for by the chronic gastritis which was 
present. These findings in the few patients vnth 
infection do not entirely agree with those of 
Chang" who repoi’ted a decrease in gastx'ic acid- 
itj- to one-third of normal in febrile conditions 
and stated that anemia and general fitness played 
no important role in this decrease. 
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Table VIII 
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Of the six patients having anemia associated - 
with nephritis two had normal acid and enzjTne 
values, wliilo in the others the gastric secretion 
definitely was decreased, although in only one, 
age 76, was there an anacidity. The severity of 
the nephritis had no apparent relationship to the 
gastric secretion. Case 8, who had very severe 
nephritis with nitrogenous retention, had a higher 
total pepsin value than any of the normals. 

Six patients had either generalized carcinoma- 
tosis or leukemia and all of these had markedly 
decreased acid and enzyme values. The general 
condition of each of these patients w’as poor. Al- 
though none had a true anacidity, four would 
have been considered so if Toepfer’s reagent had 
been used as the indicator. Eight patients ex- 
amined had carcinoma of the stomach with sec- 
ondarj' anemia. Two of these had true anacidity 
and three additional patients had such small 
amounts of acid that no free acid would have been 
recorded if Toepfer’s reagent had been used as 
the indicator. Another patient had small amounts 
of acid and enzymes, while the two remaining 
patients had near normal acid and enzyme secre- 
tion. Of the two cases with true anacidity, one 
had pellagra secondary to the carcinoma and the 
nephritis -with nitrogenous retention, had a higher 
total pepsin value than any of the normals. 

Achlorhydria recently has been reported in car- 
cinoma of the stomach in from 50 to 90 per cent 
of the cases. This is in contrast to the previously 
held view that the presence of free acid in the 
stomach contents contraindicated a diagnosis of 
malignancy. It U'ould seem from our few cases 
that even a greater per cent of patients would 


show titratable acid if the gastric contents were 
titrated to pH 7 rather than to an end-point of 
3.5. However, Hurst’= maintained that achlor- 
hydria is the result of a chronic gastritis which 
precedes the onset of carcinoma and is the com- 
monest predisposing condition. He, therefore, 
divided gastric cancer into two groups: a pri- 
mary, following chronic gastritis, and a second- 
ary, following a chronic simple ulcei’ation. Nev- 
ertheless, it would seem that this method of de- 
termining the titratable acid to pH 7 and the 
determination of the enzymes would be of great 
aid in many cases in the differential diagnosis 
between cancer of the stomach and pernicious 
anemia. 

Each of the two patients having cirrhosis of 
the liver with a microc 3 itic type of anemia had 
decreased acid secretion. One patient with aplas- 
tic anemia had markedly decreased acid and en- 
zyme secretion. Case 88 had a macrocjd;ic ane- 
mia, the cause of which could not be ascertained, 
and had greatly reduced acid secretion although 
the enzymes were not so greatly lacking. This 
patient did not respond to liver extract or iron 
administered by mouth or to liver extract given 
parenterally. 

It would, therefore, seem that, in this group, 
the failure of response to medication was a result 
of the primary condition rather than of a failure 
of gastric secretion, as all degrees of gastric se- 
cretion may be found in the group. 

V. Anemia Associated with Endocrine Dys- 
function: In Table VIII are recorded the gastric 
findings of seven patients having primary endo- 
crine dysfunctions associated with anemia. Of 


Table IX 

Gastric Juice Findings and Blood Counts of Patients Having Anemia of Pregnancy 
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Table X 

Blood Findings and Gastric Analyses of Patients Having Hemolytic Anemia 
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the four patients having myxedema, two had true 
anacidity, one a markedly decreased function, and 
the fourth had high total amounts of both acid 
and enzymes. Lerman and Means,*® using his- 
tamine as a gastric stimulant, found that nine 
out of 17 patients with myxedema had achlor- 
hydria, and stated that anemia was more frequent 
among the patients having achlorhydria. Case 
89, who had acromegaly, showed an anacidity, 
while Case 90, who had Simmonds’ disease (Cac- 
hexia Hypophyseopriva), had acid and enzyme 
values within the lower limits of normal. Silver** 
reported the common occurrence of achlox-hydria 
in cases of Simmonds’ disease. His patient had 
achlorhydria after histamine stimulation, although 
he states that ferments were present. The one 
patient having ovarian dyscrasia had normal acid 
and enzymes in the gastric juice. 

VI. Anemia of Pregnancy. Six patients hav- 
ing anemia associated with pregnancy were ex- 
amined (Table IX). All had decreased acid val- 
ues, although in only one was the enzyme secre- 
tion definitely decreased. This patient had a sec- 
ond examination five months after deliveiy. 
There had been a definite but slight improvement 
in secretion although there still was not enough 
acid to be recorded using Toepfer’s reagent as the 
indicator. Case 33, who was included in Group 
II, should be included in this group also. This 
patient likewise had markedly decreased acid and 
enzyme values. 

These few cases indicate that the decrease in 
acid usually precedes the decrease in enzymes 
during pregnancy. 

VII. Hemolytic Anemias: Three patients hav- 
ing hemolytic jaundice were examined. The two 
adults (Table X) had normal gastric secretion, 
while the boy, age 10, had slightly decreased acid 
secretion. The two patients having severe hemo- 
lytic anemia (cause unknown) had markedly de- 
creased gastric secretion although neither had an 
anacidity. 

SUMMARY AND CONCLUSIONS 

The examination of the gastric contents, in this 
series of patients having anemias other than per- 
nicious anemia, demonstrates that a majority of 
the patients have decreased gastric secretion. The 


degree of anemia seemed to have some influence 
on this decrease, as the patients with the more 
severe degrees of anemia were more apt to have 
decreased gastric function, although this was by 
no means always the case. The only group con- 
sistently having a marked decrease in gastric se- 
cretion was that of the idiopathic hypochromic 
anemias. Each patient of this group had very 
physiologically inadequate gastric secretion to the 
test meal employed at the time of the anemia, and 
10 of the IS patients in the series who had true 
anacidity belonged to this group. The patients 
having anemia of pregnancy and those having 
anemia following abortions or miscarriages also 
had decreased acid secretion, but this was usually 
not so pronounced as it was in the idiopathic, hy- 
pochromic anemia group. The incidence of de- 
creased gastric secretion also was especially high 
in patients having pellagra, carcinoma of the 
stomach and in those patients hartng very poor 
general physical condition. There was no con- 
stant finding in the gastric contents of the pa- 
tients not responding to medication. 

Previously,- it was demonstrated that no en- 
zymes can be found in gastric juice having pH of 
7 or above. This series shows that titrating the 
gastric juice to pH 7 may be of value in differen- 
tial diagnosis and in prognosis as to the possible 
improvement of the gastric secretion. Each of 
111 patients typical of pernicious anemia had a 
pH of 7 or above and exhibited no enzymes in the 
gastric contents, yet only two of eight patients 
having carcinoma of the stomach had similar 
findings. Therefore, the use of this technique 
maj' be of great aid in the differential diagnosis 
between pernicious anemia and carcinoma of the 
stomach. 

We were not able to demonstrate a return of 
gastric secretion in patients whose gastric con- 
tents after histamine stimulation had pH values 
above 7 and no gastric ferments. However, there 
was definite improvement in the gastric secretion 
in four patients whose gastric contents had pH 
values between 3.5 and 7 (no free HCl to Toep- 
fer’s reagent) when first examined. Therefore, 
it would seem that, if a true anacidity is pres- 
ent, the condition is permanent, but that an im- 
provement is possible if a small amount of titrat- 
able acid is present in the gastric juice. 
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The Influence of Mucilaginous Substances on the Emptying of the Stomach* 

By 

H. NECHELES, M.D., Ph.D.; H. I. SAPOZNIK, M.D.; 

R. ARENS, M.D., and JACOB MEYER, M.D. 

CHICAGO, II-I.IXOIS 


J ONES, Ivy and Atkinson (1) reported on the 
favorable action of okrin, the mueiJaginous 
substance of okra, in the treatment of peptic ul- 
cer. We (2) studied the effect of the dried, dehy- 
drated powdered okra pods on peptic ulcer and on 
the secretion of the stomach. The study already 
published showed an improvement in a number 
juicer patients and an increase in the acidity of 
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the resting stomach. This secretagogue effect to- 
gether with the improvement of a number of ulcer 
patients induced the present study of mucilagin- 
ous substances. Hog’s mucin, powdered okra, 
agar and olive oil were used inasmuch as they 
have a number of physical properties in common. 

Tests were carried out on six normal young 
women, who had no gastro-intestinal complaints, 
except possibly subject No. 4 who had a symptom- 
less gastroptosis, on six patients affected Avith 
duodenal ulcer and on one dog with duodenal and 
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harboi'ing gasti'ic cannulas. The emptying time 
of the stomach was detei*mined fluoroscopically ; 
intra-gastric digestion was followed by the Kest- 
ner method (3). The dog (female, 60 lbs.) had 
been operated upon one year ago and was in per- 
fect health. She was kept on a constant diet dur- 
ing the tests., 

METHODS 

(1) Fhtoroscopif. The normal subjects and the pa- 
tients (14 hours without food) were given a barium-milk 
meal and for each individual the normal emptying time 
of the stomach was determined. Two days later, the same 
kind of meal with the addition of olive oil, agar, hog’s 
mucin and okra, respectively, was given (4 c.c. or grams 
of the test substances, respectively). At the end of this 
series another, control test with barium-milk alone was 
made. The observations made always agreed with these 
of the first control. At the beginning of each test, the 
entire bowel was examined with the fluoroscope in order 
to detect any possible constipation resulting from the bar- 
ium of the previous test. In all cases scarcely any barium 
was detectable on the third day after a test. In order 
to check the results, the sequence of administration of 
the substances added to the barium meal was reversed 
with every other patient; in one patient the whole series 
was done twice, the second time with the sequence re- 
versed. There was no difference in results irrespective 
of the sequence. 

From the results of the above tests it was found neces- 
sary to compare the influence on emptying time of hog’s 
mucin and oki'a, respectively, and therefore, on each of 
the six patients, one test with the okra-barium meal and 
another with the hog’s mucin-barium meal was done. 

(2) Expci-iiucnfs on the Dog. Food was withheld foi- 
ls or 24 hours. Before each test the gastric and the 
duodenal cannulas were opened and allowed to drain for 
five minutes. If any food was found in the stomach, no 
test was done on that day. The duodenal cannula was 
then closed and 5 grams or 5 c.c. of the substance to be 
tested were placed into the stomach through the gastric 
cannula, which was then closed. Immediately afterwards, 
the dog was fed 250 grams of raw, fresh hambui-ger steak 
and 100 and 250 c.c. of water, respectively. The gastric 
cannula was opened one and a half and two hours, re- 
spectively, afterwards, and the stomach contents allowed 
to drain out. The solid and the liquid portions were meas- 


ured separately -in a graduated cylinder. Controls were 
carried out with a meat meal without test substance. 

In the second type of digestion-motility test, the feed- 
ing and introduction of the test substances was done in 
the same way as in the first type. Then the duodenal 
cannula was opened and a thin rubber tube, 40 cm. long, 
was introduced into the distal jejunum through the duo- 
denal cannula. The dog was in a Pawlow dog-stand and 
the rubber tube with a funnel at the end of it was held 
by a clamp on the upper part of the stand. After the 
meal, fluid and meat were discharged from the stomach 
in spurts and collected from the duodenal cannula under 
which a funnel and cylinder were placed. The number of 
spurts per 10 minutes was counted in order to give infor- 
mation concerning the opening of the pyloric sphincter 
as well as on the peristalsis of the stomach. The amounts 
of solid and liquid portions at the end of each ten-minute 
period were measured. The liquid fraction was passed 
through a fine wire mesh and then returned into the dog’s 
jejunum through the rubber tube. This served to supply 
information respecting the amount of digestion in the 
stomach as well as the volume of secretion of gastric and 
duodenal juices. The liquid part was returned directly 
into the dog in order to interfere as little as possible with 
the digestive processes and reflexes. 

RESULTS 

(1) Fluoroscopy on Human Subjects: 

(a) The results in all six subjects were con- 
sistent (Table 1). Every tested substance de- 
creases the emptying time of the stomach. Olive 
oil and agar produce a slight change ; hog’s mucin, 
a somewhat greater and okra a still greater. It is 
felt that only with this last substance is the de- 
crease in emptying time sufficient to produce 
physiologic effects (22-48 per cent). It is note- 
worthy that during the first hour there was an 
actual delay in the emptying of the stomach but 
that, at the end of the second hour, a more rapid 
rate of emptying was noticed than that in the 
controls. This is substantiated by the results 
given in Table 2. 

(b) At the end of the first hour after the test 
meal the hog's mucin-barium mixture left the 
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stomach more quickly than did the okra-barium 
mixture (Table 2). At the end of the second 
hour the emptying rates were nearly equal ; at the 
end of three hours the okra mixture decidedly was 
emptying faster; 96 per cent of the okra and 
per cent of the hog’s mucin mixture had left the 
stomach at that time. In three patients with the 
okra mixture the stomach was completely empty 
after 180 minutes; in one after 195 minutes, and 
in tv/o after 200 minutes. The rate for hog’s 
mucin in three patients, was 200 minutes each and 
in three others, 215 minutes. The averages are 
189.2 minutes for the okra meal and 207.5 min- 
utes for hog’s mucin meal. 


Table I 

h'.itntiiing Time of Stomach in Minutes in Six 
yjormal Female Subjects. 
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Experiments on the Dog: 

These tests were performed in order to check 
the results obtained on human subjects (Chart 1). 

An ordinary meal Avas given; thus the use of 
barium Avas aA'oided and at the same time the 
process of digestion of food Avith and Avuthout 
okra could be folloAved. The first part of Chart 1 
shoAvs results obtained Avith one and one-half 
hours’ digestion time. There Avas an average of 
191 c.c. of the meal emptied, 100 gm. of Avhich 
were solid meat and 91 c.c. Avere liquid. After 
the addition of 5 gm. of okra to the meal, a total 
of 63 c.c. Avas emptied, 55 gm. of Avhich Avere 
solid and only 8 c.c. liquid. After tAAm hours’ 
digestion, the aA’erage of four conti'ol experiments 
Avas 185 c.c. total, of AA'hich 93 gm. AA’ere solid and 
92 c.c. liquid. After okra the A'alues AA'ere 82 c.c. 
total, 37 gm. solid and 45 c.c. liquid. 

Chaii 2. The A-ertical columns indicate the 
total volume emptied through the duodenal can- 
nula in each 10-minute period. The white repre- 
sents the volume of fluid, the black part the Aml- 
ume of solid. The interrupted line indicates the 
number of spurts in each 10-minute period. 


Table II 

Emptying Time of the Stomach in Six Male Pa- 
tients with Duodenal TJleers. 
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♦Empty lit 195 minutes. 


The data on Chart 2 confirm the results ob- 
tained in man relative to the delay of the empty- 
ing of an okra-barium meal during the first hour 
after ingestion. There are no spurts for 10 min- 
utes, then spurts for 20, and no spurts for an- 
other 30 minutes. The columns show the initial 
delay in emptying during the first hour and the 
rapid expulsion of food afterwards. The volumes 
are compared in Table 3. 
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Table 3. There is a distinctly less quantitative 
evacuation of solid stomach contents in the okra 
e.xperiments during the first hour than occurred 
in the controls (8 and 63 gm., respectively) . Dur- 
ing the second and third hours, hoAA'evei’, so much 
solid is emptied, that the total is nearly equal to 
that of the control (237 gm. v^ersus 194 gm.). In 
no case, hoAvever, is the liquid in the okra test so 
great in Amlume as it is in the conti-ols; only once 
(three hours) does the greater amount of solid 
account for it. The total liquid for the three- 
hour period of the experiment (consisting of di- 
gested and liquefied meat and digestive juices 
from the stomach and duodenum) is much 
smaller, nearly half, in the okra experiment than 
that in the controls (430 c.c. A^ersus 803 c.c.). 
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DISCUSSION AND CONCLUSIONS 

Small amounts of oily and mucilaginous sub- 
stances deci'ease the emptying time of the stom- 
ach in varying degrees, but okra lessens it most 
definitely. The experiments, both on man and 
dog, clearly demonstrate this observation. ^ In 
man the diminution is from 22 to 48 per cent, 
with an average of 26 per cent. The subject in 
which the decrease was 48 per cent exhibited a 
gastroptosis (without symptoms) and had an 
emptying time with the barium meal alone (con- 
trol) of 310 minutes, as compared with 240-260 
minutes in the five other subjects. Yet all tested 
substances reduced 
the emptying time 
of this stomach to 
the average of the 
emptying times of 
the other persons of 
this gi-oup. 

From the group 
of normal persons 
and the group of pa- 
tients affected with 
peptic ulcer, it is 
seen that there is a 
delay of emptying 
during the first hour 
after an okra-bar- 
ium meal, and after- 
wards a speeding up 
which not only com- 
pensates for the loss 
but shortens the 
emptying period of 
the stomach as com- 
pared with the con- 
trols. After hog's 
mucin there is rela- 
tively rapid empty- 
ing during the first 
hour and then a 
slower rate during 
the third hour. 

In the dog, there 
is a 50 per cent 
gi'eater degree of 
digestion of a meat 
meal with okra than 
the same meal with- 
out okra; one and a half and two hours, re- 
spectively, after feeding. The diminution in the 
volume of fluid is still gi-eater and amounts to 
8 c.c. versus 37 c.c. and 45 c.c. versus 92 c.c. 
in the controls (Chart 1). From Chart 2 and 
Table 3 the same can be concluded. The three- 
hour volume of solid is 194 gm. (average of 
two experiments) for the controls and 237 gm. 
for the okra meal. The values for liquid are 803 
and 430 c.c., respectively. The tests represented 
in Chart 1 seem to follow more closely normal 
physiological conditions and, therefore, are more 
informative. The initial delay in the emptying 


of solids after okra may explain the greater de- 
gree of digestion noted in the experiments de- 
tailed in Chart 1. The diminution in the amount 
of fluid after okra can be explained only by de- 
crease of gastric secretion, because there is ob- 
servable no impairment of liquefaction and diges- 
tion of meat. 

In Chart 1 the free and combined acidities are 
within the limits of the controls; the combined 
acid practically is the same as in the controls in 
the one and one-half hour okra test and less than 
in the controls in the two-hour test. Although in 
pi’evious studies (2) an increase of gastric acidity 

was found after 
okra only, apparent- 
ly this cannot be ex- 
pected after a meat- 
okra meal. 

At present it is 
not possible to ex- 
plain the mechan- 
ism responsible for 
these findings. It is 
conceivable, from 
analogous experi- 
ments. that okra 
contains a substance 
which is activated 
during digestion and 
then slowly in- 
creases the peri- 
stalsis of the stom- 
ach. An extract of 
okra with saline or 
alcohol, when in- 
jected intravenous- 
ly in a dog under 
ether, lowers the 
blood pressure in a 
histamine-like man- 
ner. It is not pos- 
sible either to ex- 
plain why dog’s mu- 
cin at first speeds 
up gastric emptying 
time and then slows 
it. In conformity 
with the above as- 
sumption with re- 
spect to okra, it is 
possible that peristalsis-stimulating substances 
are available in hog’s mucin and are absorbed im- 
mediately after ingestion. 

This work was undertaken in order to explain 
the reason for certain beneficial effects of mucila- 
ginous substances upon peptic ulcer. Because 
okra had the most decided effects its study was 
entered into in more detail. It is difficult to say 
how a delay in emptying time benefits an ulcer 
patient. Perhaps in such circumstances the food 
proteins can bind more of the secreted acid and 
soft food may protect the mucosa during the mix- 
ing process. The shortened emptying time (Ta- 
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bles 1 and 2) in the third hour and the decrease 
in the total amount of secretion as well as the 
complete diRestion of meat, may explain the fa- 
vorable effect of okra in some cases of peptic 
ulcer. Although okra increases the acidity of the 
stomach contents (2), nevertheless, in view of the 
decreased volume of total secretion, the acid may 
be neutralised more easily by mucus, regurgita- 
tion from the duodenum and food in the stomach ; 
thu.s it is quite possible that one effect neutralizes 
or even overneutralizes the other. The initial de- 
lay of emptying time after okra may be beneficial 
ai-so by allowing the stomach to remain filled 
while the inte.stinal pha.se of gastric secretion is 
beginning, so that the acid secreted then can be 
bound by the buffer.s in the food. It would seem 
logical to assume that okra would have its opti- 
mum effect when it is given simultaneously with 
the meals of a proper diet. 


SUMMARy 

The effect of hog’s mucin, okra, olive oil and 
agar were tested on the motility' of and the di- 
gestion in the stomach. Tests were performed on 
six normal subjects, on six patients affected with 
peptic ulcer and on a dog carrj'ing both gastric 
and duodenal cannulas. While all of the test sub- 
stances decreased the emptying time of the stom- 
ach, okra had the greatest effect. At the begin- 
ning of digestion, hog’s mucin increases and okra 
decreases gastric motility. After three hours, 
this is reversed, and okra diminishes the empty- 
ing time by 26 per cent. In the stomach okra 
does not impair the digestion of meat; it consid- 
erably decreases the amount of gastric secretion. 
The therapeutic significance of these results is 
discussed. 
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Studies on the Gastric Hunger Mechanism^ 

Bv 

IRA A. MANVILLE, M.D. 
and 

ELDON G. CHUINABD, Ph.D, 
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I T IS well known that hunger in the normal indi- 
vidual is associated with strong contractions 
on the part of the stomach. Coincident blood 
sug.'if determinations show that thi.s substance is 
present in the blood in amounts within the lower 
limits of normality. On the contrary, the hunger 
manifested by individuals suffering from diabetes 
meiiitu.s is associated with high blood sugar levels. 
Furthermore, the motility of the stomach during 
gastric digestion seems to be uninfluenced by the 
steady rise in blood sugar occurring as a result 
of the ab.sorplion of glucose from the intestine. 
The dietetic procedure of administering a small 
amount of .sweet food a half hour before meal- 
time in order to reduce the pangs of hunger seems 
to indicate that sugar in the .stomach or in the 
small inte.stine has an influence on the hunger and 
appetite mechanism. 


Psycluc control of gastric secretion via the vag 
appears to be well established. Excitation o: 
thes*‘ nerve.s ni.“o causes increased motility of thi 
s-tomach. The vagi appear, therefore, to'contaij 
at least two sets of fibers; one responsible foi 
the activation of the secretory elements and th( 
other for the initiation of motor activity 

•Krom thp Dopartmont ci PhyRiolns:y, i;nlrrr‘:Ur of firt-imn MwU 
.*nl Fchnol. Vortlnna Oregon. ^ urcjron mc<U 
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Whether or not these tw'o activities can be dis- 
sociated is not clear. Is the production of appe- 
tite juice invariably associated with increased 
motor activity? Are hunger contractions always 
accompanied by a copious production of gastric 
juice? 

Although much experimental woi'k has been 
done toward unraveling the tangle which exists 
in regard to gastric activity, there still remains 
much to be known before a complete understand- 
ing of this mechanism can be had. Bulatao and 
Carlson (1) stated that the intravenous adminis- 
tration of glucose to dogs stopped hunger con- 
tractions resulting from food restrictions. Tem- 
pleton and Quigley (2) claimed that “intravenous 
injections of dextrose not pi-eceded by insulin, in 
amounts as great as 50 grams, usually' produced 
in fasting animals no detectable modification in 
the motility of the Heidenhain pouch, although a 
simultaneous record showed that the motility of 
the main stomach was inhibited in the character- 
istic manner”. Later these same authors (3) 
Avrote, “In normal animals intravenous injections 
of dextrose produce only a transient gastric inhi- 
bition, and activity returas Avhile the blood sugar 
and especially the glycogen reserve is AA'ell above 
normal”. This statement was further revised 
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when Quigley and Hallaran (4) stated that, "In 
normal animals the effect on gastric motility of 
intravenous injections of glucose in quantities 
ranging from 1 to 25 grams was without imme- 
diate effect on spontaneous gastric motility. Oc- 
casionally a transient gastric inhibition was ob- 
tained just before, during, or after the injection. 
Such inhibition appears to be entirely incidental”. 
Mulinos (5) claimed that the inti'avenous admin- 
istration of glucose solution was without effect 
on the "hunger curves” and the "after feeding 
curves”. In view of these considerations it seemed 
worth while to add our e.xperimental data with 
the hope that additional evidence would help to 
clarify the situation. 

AUTHORS’ STUDIES 

Methods — An ileo-gastrostomy was produced in three 
dogs.^ They were fed the Cowgill ^’^ta^lin B deficient 
diet (G). Yeast was added to this diet when it was not 
desired to study the effects of vitamin B deprivation. Be- 
fore each experimental period food was withheld for 24 
hours. The dogs were trained so that they would lie 
quietly on a table for as long as five hours. Through the 
fistula was placed a rubber tube on the inner end of which 
was a balloon. The outer end was attached to a chloro- 
form manometer whose float was arranged to record pres- 
sure variations on a revolving smoked drum. A catheter 
with the closed end perforated wth many medium-sized 
openings was also inserted into the stomach through the 
fistula. The outer end of the catheter was kept closed 
between operations by a spring clamp. .4.t five-minute 
intervals the clamp was removed, the gastric contents 
aspirated and 50 c.c. of warm tap water introduced. The 
pH of the material removed from the stomach was de- 
termined colorinietrically. Ten c.c. quantities of the same 
material were titrated against N/40 NaOH to determine 
the free and total acid. At strategic intervals, samples 
of blood were withdrawn and sugar determinations per- 
formed, using the Schaeffer-Hartmann method and, latei', 
the Somogyi modification of this. The amount of gastric 
contents aspirated was recorded. Variations in this gave 
some information concerning gastric tonus and motility 
as will be seen in Chart I. 

•Animals: propartMl in this maimer remain normal in all respects. 

Wc have innintaiiied such animals for over three years. 

Fig. 2. Cessation of motility and drop in tonus resulting 
from placing 25 per cent dextrose solution into stomach. 
Blood sugar during early part of quiescent stage, 175.5 

mgs. 
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Fig. 1. Gasti-ic motor record of “Shep” after 24 hours’ 
starvation. Powerful contractions were evident from the 
outset. At 10:40 the blood sugar was 86.5 mgs. At 
10:51, 27 c.c. of 25 per cent dextrose were injected intra- 
venously. No effect noted. At 11:02 blood sugar was 
210 mgs. 


For the sake of brevity, only typical experi- 
ments will be cited. 

I — The determination of the effect of intraven- 
ous and of intro-gastric injections of ghtcose on 
the motility arising in the stomach as the residt 
of food restriction. 

“Shop” exhibited strong hunger contractions as soon as 
the apparatus was set up at 10:00 A. M. Powerful con- 
tractions occurred about every two minutes. These con- 
tractions were superimposed upon an elevated tonus 
rhythm. At 10:40 A. M. the blood sugar was 80.5 mgs. 
Eleven minutes later 27 c.c. of 25 per cent dextrose solu- 
tion were given intravenously. No effect on hunger con- 
tractions was noted in the following 20 minutes of obsei-- 
vation. At 11 :02, or 11 minutes after the administration 
of the sugai-, the blood sugar was 210 mgs. and the hunger 
contractions were unimpaired. It will be noted from Fig. 
1 that the pain or discomfort usually associated \vith in- 
travenous manipulations was not severe enough to cause 
a reflex stimulation of the adrenals with a i-esultant inhi- 
bition of gastric activity. Another figure will show that 
the hunger contractions induced by subcutaneous injec- 
tions of insulin are stopped within a few minutes by the 
intravenous injection of sugai*. 

Twenty minutes after the intravenous administration 
of dextrose, there being no reduction in gastric motility, 
5 c.c. of 25 per cent dextrose solution were placed in the 
stomach. In five minutes this was followed by 10 c.c. 
and after another interval of six minutes by 13 c.c. more. 
Altogether 28 c.c. of sugar solution were placed in the 
stomach over a period of 11 minutes. Within two minutes 
of the last injection and 13 minutes of the first, the hun- 
ger contractions were entirely stopped and gastric tonus 
considerably reduced. The stomach remained in a quies- 
cent condition during the remaining 23 minutes of obsei’- 
vation. Sixteen minutes after the last injection of sugar, 
the blood sugar was 175.5 mgs. (Fig. 2). 

Comment: From this demonstration it may be 
seen that hunger contractions may occur spon- 
taneously with a blood sugar at 86.5 mgs.; that 
they persist with a blood sugar at 210 mgs, and 
that they can be made to stop by introducing a 
small amount of sugar into the stomach, althougli 
the blood sugar still remains high — 175.5 mgs. 
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Fi}'. At 2;0r> P. M. tonus markedly increased and 
metility at maximum 07 minutes after the intravenous 
injection of 27 units of insulin. At 2:10, 10 c.c. of 20 
ficr cent ylucose was placed in the stomach. ^lotility and 
Tor.us dropped immediately and within five minutes was 
negligible. 


This latter inhibition i.s preceded by a latent 
la riod the full significance of which is not known. 
It may be due to the time required by the sugar 
solution to reach the duodenum. The inhibition 
o.ppear.s to be influenced by the quantity and the 
sfrt'iigth cf the solution introduced into the 
stomach. 

// — The determination of the effect of intra- 

pouh and of intmfjafitric infections of dextrose 
on the motility arisiny in the stomach as a resttlt 
of inmdin infections. 

“Shep" exhibited powerful hunger contractions 22 min- 
utes after 22 units of insulin were given subcutaneously. 
.At 11:12, in the midst of strong contractions, 10 c.c. of 
2.') iier cent dextrose were given intravenously. Seven 
mimites later there was a marked drop in motor activity 
and within the next six minutes activity had almost com- 
pletely stopjicd. This effect lasted a little over 15 min- 
utes (Fig. ;!). 

At another time “Shep” received 27 units of insulin 
intrat'enously. Sixty-seven minutes later the blood sugar 
was down to 50 mgs. and the stomach was showing maxi- 
mum activity. Twenty-two minutes later 10 c.c. of 20 per 
cent dextrose .'■•oliition were placed in the stomach with an 
immediate drop in tonus and motility. At this time, with 
a quie.=cent .stomach, the blood sugar was found to be 57 
mg.s. — only 2 mgs, different from the value found during 
maximum activity (Fig. 4). Twenty minute.s later the 
tonus wa.s going up. 

Comment: In contrasting the results of this 
demonstration with those of the preceding one, 
attention must be drawn to the fact that in the 
hypermotility induced by insulin, inhibition is 
produced in 13 minutes by the intravenous injec- 
tion of 10 c.c. of 25 per cent dextrose solution 
while in spontaneous hypermotility the intraven- 
ous injection of 27 c.c. of a similar solution was 
witliont effect. The difference in latent periods 




following intragastric injections of sugar solu- 
tions can be ascribed to differences in initial tonus 
of the stomach and perhaps to differences in the 
quantity and concentration of the sugar solution. 
In keeping graphic records of the type pictured 
in Chart 1 it has been noted that when the tonus 
is extremely low in the stomach or when tonus 
and motility are high, fluids introduced into the 
stomach are quickly discharged into the intestine. 
Only when the tonus is moderate is there an ap- 
preciable delay. It appears from such records 
that for fluids to reach the intestine quite soon 
after their introduction into the stomach, gastric 
tonus and motility must either be great enough to 
overcome the tonus of the pylorus or the tonus of 
the stomach must be low enough to involve that 
of the pylorus also. 

This experiment brings out the point that there 
is an essential difference in the hunger contrac- 
tions produced by food restriction and those re- 
sulting from the administration of insulin in that 
the former are uninfluenced by the blood sugar 
level while the latter are. By varying conditions, 
hunger contractions can be produced at blood 
sugar levels of 59 mgs. or of 210 mgs. This seems 
to prove beyond doubt that hunger contractions 
are not directly related to the blood sugar level. 

HI — The determination of the effect of vitamin 
B deficiency on the motility of the stomach of nor- 
mal and of insidinized dogs. 

For some time a deficiency of vitamin B has 
been known to cause anorexia. The use of insulin 
in non-diabetic malnutrition made it seem advis- 
able to detei’mine the effect of this hormone on 
gastric motility when the experimental animal 
was exhibiting the anorexia of B-avitaminosis. 

On January 7, 1932, “Shep” was placed on the Cowgill 
vitamin B deficient ration. Her initial weight was 32.5 
pounds. Eighteen days later she .stopped eating (loss of 
appetite) although gastric motility (hunger contrac- 
tions?) could still be evoked with insulin. Fifty-two days 


Fig. 3. Powerful hunger contractions were in evidence 
22 minutes after the subcutaneous injection of 22 units 
of imsulin. At 11:42 A. M., 10 c.c. of 25 per cent dextrose 
was injected intravenously. Motility and tonus both re- 
duced within 13 minutes. 
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aftei' the initiation of the diet no motility could be -pro- 
duced -with insulin, although the blood sugar was I'educed 
to 46 mgs. (Fig. 5). T-wo days after the failure to pro- 
duce an increase in gasti-ic motility with insulin injec- 
tions, a glucose tolerance test was performed. Three days 
after this extreme prostration wHh mild con\-ulsions and 
vomiting appeared so that it was considered advisable 
to, administer small amounts of vitamin B over a period 
of three days. Up to this time “Shep” had lost seven 
pounds or 21.5 per cent of her original weight. Within 
three days of receiving the vitamin supplement her appe- 
tite was restored so that she ate all her food, although 
gastric motility resulting from injections of insulin was 
not fully re-established when a trial was made three weeks 
after the yeast addition was begun. Similar results were 
obtained with a second dog. Hunger contractions could 
not be elicited with insulin, although the blood sugar was 
reduced to 54 mgs. 

Comment: It ap- 
pears from these re- 
sults that insulin is 
powerless to evoke 
hunger contractions in 
animals suffering from 
a deficiency of vitamin 
B, although the blood 
sugar is still capable 
of being lowered. Fur- 
thermore vitamin B 
seems to be able to re- 
store appetite before 
it does that of gastric 
motility. It would not 
seem, therefore, that 
appetite is dependent 
upon gastric motility. 

There seemed to be 
such a marked differ- 
ence in the I’esponse to 
insulin of normal and 
of B-a\itaminotic dogs 
that it seemed advis- 
able to determine their 
glucose tolerance. 

“Shep” (B-a\dtaminotic) and “Curley” (normal) 
were each given intravenously 1.75 grams of dex- 
trose per kilogram of body weight. Blood sugar 
determinations were made prior to the adminis- 
tration of sugar and at half-hour intervals there- 
after until eight samples had been withdrawn. 
The blood sugar of the normal animal showed 
very little if any fluctuation — ^never exceeding the 
initial level. The blood sugar of the vitamin B 
deficient dog mounted to 205 mgs. at the end of 
the second hour and was still above the initial' 
level at the end of four hours. In the former ani- 
mal the urine remained negative for sugar while 
that of the latter animal became strongly positive. 
It seems, therefore, that a deficiency of vitamin 
B is capable of producing a glucose tolerance 
curve very similar to that existing in diabetes 
mellitus. We are inclined to feel, however, that 
this condition is not due so much to the deficiency 
of rntamin B directly as it is to the resulting loss 
in appetite and the consequent lack of glucose 
producing materials in the intestine (7, 8). 


IV — Is gastric motor activity mvariably asso- 
ciated 7Vth secretory activity? 

In earlier woi'k there appeared indications that 
there existed a dissociation of the secretory, and 
of the motor activities of the stomach. In order to 
determine this point more carefully a series of 
experiments was performed in which this point 
became the definite objective. 

“Shep” with an initial blood sugar at 1 :20 P. M. of 86 
mgs. was given 27 units of insulin subcutaneously. One- 
half hour later there occun-ed a marked increase in acid 
production without any change in muscular activity. One 
hour later there occurred a definite increase in tonus and 
motility. At the height of gastric secretory and motor 
activity, 10 c.c. of 25 per cent dextrose solution were 

placed in the stomach with 
the result that the acid 
production showed an im- 
mediate reduction. There 
was a latent period of 
four minutes before tonus 
and motility declined. The 
production of acid con- 
tinued to decline for the 
remaining 14 minutes of 
observation while tone and 
motility began improving 
after five minutes of quiet 
and were fully restored in 
seven minutes (Chart I). 

Comment: The in- 
fluences controlling the 
production of acid 
seem much more sen- 
sitive to experimental 
conditions than those 
regulating motor ac- 
tivity. Increases in 
acid occur before those 
of muscular activity; 
they are inhibited ear- 
lier and for a longer 
time than motility. It 
would seem, therefore, that they are not insepar- 
able. 

CONCLUSIONS 

1. Hunger contractions are not directly re- 
lated to the blood sugar level. 

2. Gastric motility resulting from food depri- 
vation or from insulin administration can be 
stopped bjj^ placing a dextrose solution in the 
stomach. Only the activity induced by insulin 
can be stopped bj”^ dextrose intravenously. 

3. Insulin is not capable of producing hunger 
contractions in animals suffering a deficiencj^ of 
vitamin B. 

4. Either a deficiency of vitamin B or the re- 
sulting lack of food materials in the digestive 
tract causes a decreased tolerance for dextrose. 

5. There is a dissociation in gastric activity 
between secretion and motility. Secretion has 
been observed to decline while motility was in- 
creasing. 



Fig. 5. Gasti'ic motility and tonus in dog suffering from 
Gtamin B deficiency. Although 36 units of insulin re- 
duced the blood sugar to 46 mgs. no increase in tonus 
was noted and motility failed to develop. 
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Chni t 1. The upper line represents the pH of the gastric samples i-cmoved every five minutes. The highest acidity was 
reiK-fK-d 70 minutes after the injection of the insulin. The sharp drop in acidity at 2:50 and 2:65 illustrates the marked 
inhibitory elTect of the intragastric injection of dextro.se solution. The blood sugar curve shows an initial blood sugar of 
KO mgs. with a terminal blood sugar of 5G mgs. The free and total acid curves show a rapid ascent during the half hour 
lictween 2:00 and 2:.‘!0. The next 20 minutes repre.sents a moderate increase in production. The introduction of sugar 


not Mgndirant r.mce they can be accounted for on the basis of color change in the two different indicators. There is 
enough Imliering material m 10 c.c. of the aspirated gastric contents, therefore, to combine with 11.35 c.c. N/40 alkali. 
HI., v.a.s produced earlier than appreciable amounts of buffer substance. The heavy line drawn at level 5.0 (60) repre- 
sent? the oO c.c. portion.? of water placed in the stomach at five-minute intervals. The cross-hatched area represents the 
amount m materia! removed from the stomach during the same intervals. As tonus and motility increased less material 
h, f interims into the duodenum. At 2:50 when the sugar .solution was placed 

in tbt .lomach it 1)11! be noted that motility and tonus decreased as well as acid production. At 3:00, however, motility 
.i..« incica.<ung while acid production still continued downward. The graphic motor record of the stomach shows this 

still better. 
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Carcinoma of the Colon" 
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A REVIEW of an ever increasing literature on 
cancer of the colon impresses one that no 
phase of this subject has been neglected. Experi- 
ence in gastro-intestinal work also leads one to 
conclude that malignancy of the colon develops 
very insidiouslj’^ so that at the time of discovery it 
is often too late to accomplish much in the way of 
treatment. For this reason we must keep defi- 
nitely in mind that cancer is on the increase and 
statistics tells us that one out of every seven people 
will die of cancer located somewhere in the body.^ 
It therefore is most impoi-tant that the general 
practitioner or specialist, whom the patient con- 
sults be ever watchful for any unusual gastro-in- 
testinal symptoms and not be satisfied until a cor- 
rect analysis has been made, especially if the 
sjunptoms are not relieved promptly proper 
therapeutic effort. 

Cancer of the colon is like cancer in any other 
part of the body. It is a local disease at first and 
usually does not produce early symptoms that are 
pathognomonic or develop physical signs that 
would lead to an early diagnosis. So, often pa- 
tients are not incapacitated for work when their 
attention is attracted by the development of symp- 
toms that are more or less alarming and that 
finally send them to a physician for consultation. 
Failure bj’- regular therapeutic efforts to relieve 
symptoms such as gas, constipation, indigestion, 
loss of weight, occasional attacks of diarrhea, 
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should call for thorough investigation of the case 
by proctoscopic examination, x-ray and stool anal- 
ysis. 

A review of one hundred cases reveals the fact 
that the average age is fifty-eight years; sixty- 
five were males and thirty-five females. Twenty- 
five per cent had a definite diarx'hea, passing from 
five to eight stools per day, usually containing 
blood and mucus. Thirty-eight per cent had con- 
stipation sometime during the course of the dis- 
ease, generally in the early stage, frequently al- 
ternating with diarrhea. Forty-nine per cent had 
blood in the stool. Gas was pi-ominent in thirty- 
nine per cent; abdominal pain in forty-five per 
cent. The average loss of weight was thii’ty 
pounds and the duration of the symptoms was 
nine months. 

SYMPTOMS 

The symptoms might well be divided into two 
groups, early and late. It is the concensus of opin- 
ion that lesions of the cecum and ascending colon 
produce the fewest symptoms, while in the de- 
scending colon and sigmoid the symptoms are 
more prominent. The early symptoms common to 
all paids of the bowel are : vague indigestion, ano- 
I'exia, gas in stomach and bowels, weakness, tired 
feeling, constipation and loss of weight. Late 
symptoms ai'e: obstruction, partial or complete, 
palpable mass, pain, vomiting and bloating, con- 
stipation alternating with diarrhea, w'ith blood 
and mucus in the stool. 
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Rayford states that the average duration of 
KUinpfomft is about fourteen months, Hurst nine 
and one-half months. As mentioned previously 
in ihi.s paper, the average in the one hundred 
ca.^cs reviewed was nine months." 

PhaKicial !<i[ins are negative in the early stage 
of the disease, usually only a moderate distension 
mav be observed. However after the lesion has 
d*''.’.‘iopcd to the degree of producing definite 
..-\rnj)timis, one may be able to palpate a twnor 
in a small percentage of cases. In the one hun- 
dred ca.se.s reviewed, physical examination was 
positive in thirty-two cases.= The patient is gen- 
. redly pale and has a moderate secondary anemia. 
The blood picture differs with the location of the 
le.'^ion. It is a well established fact that second- 
ary anemia is more marked with right side 
tumors than with left. The tumors of the cecum 
in this .scries showed a red cell count of 3,450,000; 
a.scending colon 3,386,000; transverse colon 4,- 
023,000; descending colon, sigmoid and pelvic 
looj) 4,219,000 per cubic millimeter. The average 
for the cecum, ascending and transverse colons 
was 3,619,000 per cubic millimeter, which is in 
harmony with practically all statements in the 
liferature that the secondaiy anemia is more 
marked in right side tumors. 

A reason suggested for the secondary anemia 
is that the cancers of the right colon are usually 
larger, offer a larger ulcerated surface, making 
it possible for more hemorrhage to occur. The 
anemia is not due to any intrinsic property of the 
growth it.self. but to the fact that absorption of 
fluids in the right colon is much more common 
than in the left colon and consequently the effect 
of the greater ab.sorption of hemoIjTic toxic prod- 
ucts from the necrotic cancer of the right colon 
is more marked.* 

IV. J, .Ifayo'' stated that the purpose of the 
proximal colon is to remove nutritive material 
from protein, fats and carbohydrates. The un- 
absorhed end-products which undergo putrefac- 
tion and fermentation make it possible for the 
toxic products to develop — the influence of which 
rnav result in a very definite secondary anemia. 

The only hope of reducing the mortality result- 
ing from cancer of the colon is a careful analysis 
of ee.rly symptoms. This, of course, will depend 
upon the ability of the practitioner to evaluate 
extremely vague symptoms and insist upon a 
careful and extensive .study of the case and con- 
tinuous observation of the same. According to 
Hurst;" “The two earliest symptoms are abdom- 
inal pain or discomfort and change in habitual 
action of the bowels. This discomfort will always 
be pre.=ont in the segment of the bowl proximal 
to Hie (icveloping obstruction. It will be a small 
insignificant pain located, for cancer of the cecum, 
in the region of the umbilicus; in ascending colon 
and hepatic flexure, on the right side of the ab- 
domen; for splenic flexure, descending colon and 
sigmoid, on the left side of the abdomen. Pain 
produced by a lesion of the transverse colon will 


be felt below the umbilicus and pain resulting 
from cancer in the pelvo-rectal region will be lo- 
cated between the umbilicus and the pubes.” The 
pain is frequently colicky, relieved by a passing 
gurgle, which often enables a patient to assist 
very greatly in locating the lesion. 

Sooner or later the majority of the cancer 
cases will show’ some discrepancy in bowel ac- 
tion. For a time it may be either constipation, 
diarrhea or both. When a patient has such a 
histoi-y this is always significant, especially if 
blood m- pus is present, and should be considered 
a potential case of cancer until proven otherwise. 
Mucus w’ith a solid stool is insignificant but if 
associated w’ith liquid or semi-solid stools, would 
suggest an ulcerative colitis. However if fi’ag- 
ments of solid feces are present with the diarrhea, 
this w’ould suggest a lesion of the low’er colon. 
Visible blood and pus are seldom present when 
proximal to the pelvic colon. For lesions higher 
up one must always rely upon rather delicate 
blood tests as the guaiac reaction and spectro- 
scopic test. 

Three groups of simiptoms characterize car- 
cinoma of the right half of the colon: 

Symptoms of indigestion extending over a long 
period. Symptoms of irritability that are prefer- 
able to the right ileac fossae and gall bladder. 
Slight tenderness may be present. 

Slow’ progressive secondary anemia without 
visible loss of blood. 

Discovery of a tumor, on the right side of the 
colon, bj’ the patient himself or in regular rou- 
tine examination. This comprises about ten per 
cent. 

The left side presents a group of symptoms 
largely due to obstruction resulting from stenosis 
of the lumen." 

LOCATION 

These hundred cases w’hich I carefully reviewed 
w’ere all diagnosed in the usual w’ay by taking 
careful case history, physical and proctoscopic 
examination and by the use of the Roentgen ray. 
Many w’ere confirmed by surgical operation. 

The stomach is often considered the most fre- 
quent site of carcinoma, but the large intestine, 
including the rectum, taken as a system, pro- 
duces more cancers than does the stomach itself, 
but the number of lesions as to location in the dif- 
ferent parts of the gut will differ somew’hat with 
each observer. 

Embryologically, the colon has its origin in the 
left side of the body and the small intestine in six 
primary convolutions on the right side. At about 
the eleventh w’eek the embryonic colon begins to 
move to the right and continues to move until the 
head of the colon reaches its normal situation soon 
after birth. The right half of the colon originates 
with the small intestine from the mid gut, hav- 
ing in the embryo the same villi and it retains the 
same blood supply from the supermesenteric ves- 
sels as the small intestine. 

Inasmuch as the clinical picture is somewhat 
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different resulting from lesions from cecum to 
splenic flexure, commonly designated as the right 
colon, and lesions occurring in the descending 
colon and sigmoid, for convenience sake we will 
speak of them as right and left colon. As stated 
above, forty-one per cent of the neoplasms oc- 
curred from cecum to splenic flexure, the major- 
ity occun-ing in the cecum, ascending and trans- 
verse colons. The colon possesses the flexity and 
has some of the absorbtive propei’ties of the small 
intestine. Therefore large growths can exist in 
the right half of the colon without resulting in 
at least early obstruction.® 

Adenocarcinoma is the type of growth that is 
most commonlj' found in the right colon, prac- 
tically to and including the hepatic flexture, while 
in the ti-ansverse colon the tumors assume the 
anular constricting form sometimes designated 
as the “napkin-ring'’ carcinoma.” 

The growth begins as a small ulcer on the mu- 
cosa of the gut wall. The edges are hard and ele- 
vated, leaving a crater-like erosion in the center. 
The wall becomes thickened and indurated as the 
growth develops around the wall as well as 
longitudinally. It eventually produces an anular 
growth which always has a marked tendency to 
produce a high grade of obstruction. 

Metastases from this lesion may involve mes- 
entery glands, liver, stomach and other adjacent 
organs. It has been observed that tumors in the 
cecum and ascending colon do not metastasize so 
readity. The descending colon or left colon has 
primarily a storage function. Here absorption is 
nearly complete. Excreta is dehydrated and more 
solid. The function therefore is practically stor- 
age. 

In a pai-agraph above it will be noted that the 
greatest number of neoplasms occur in the large 
intestine, including the rectum as a system. The 
type of tumor found in this area is the hard or 
scirrhous, rather than the soft tumor, finally 
resulting in a high grade of obstruction.’” 

THE ROLE OF POLYPOSIS 

The term polypus is an anatomic or morpho- 
logic term applied to a form of growth arising 
from any of the tissues constituting walls of the 
stomach or intestine. The frequency of occurrence 
of simple or multiple poljT}s of the large intestine 
or rectum will always be in proportion to the care 
and application one seeks for them. They are 
most always present in specimens removed sur- 
gically, often found at the mortuary table and 
often seen at proctoscopic examinations. Their 
size and number are variable but one can usually 
demonstrate small protuberances from mucous 
membrane, which histologically are true polyp 
formation, to the diffuse lesion commonly known 
as “polypoidosis” of Broder. These project from 
the mucous membrane of the organ and being 
constantly tugged upon by the bowel content, re- 
sulting from peristaltic movements, they fre- 
quently develop a pedicle from which the mass 
is suspended. These grov’ths may vary in size 
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from a small lentil to that sufficiently large to 
obstruct the bowel. 

It is stated by observers that polypoid involve- 
ment may extend through the entire gastro-intes- 
tinal tx’act, from cardia to anus.” Anderson and 
Tavell state they are more commonly found in 
stomach and colon and may occur at all ages from 
childhood up, but more commonly from forty to 
fifty years of age. The tissue from which these 
masses have their origin will decide veiy largely 
the futiu’e influence they will have on the mech- 
anism. 

The polyadenomata constitute a definite group 
and they are of epithelial origin, arising from 
under the mucous membrane, being exposed to 
irritation and inflammatory reaction affecting the 
membrane, thus ha%ing a tendency to malignant 
changes. 

Polypoidosis of the colon has been known since 
Virchow’s time, he making the discovery and re- 
cording it in 1863, as colitis polyposa. This was 
elaboi’ated upon by Cripps in 1882. In reviewing 
three cases he described accurately the condition 
now knox\Ti as polypoidosis. This term indicates 
that the entire lumen of the bowel from anus to 
cecum presents a roughened elevated site inter- 
spersed with small normal areas giving it the 
appearance of brain convolutions. 

Another school of thought leans toward hered- 
^ ity and congenital tissue “rests,” putting forth 
the argument that these characteristic growths 
develop in youth in which their years have never 
given ample time for irritation and no history of 
inflammatory reactions. 

This is called the congenital type of polypoido- 
sis and is recognized as a precursor of malignant 
gro^\i;h in a high percentage of cases. The con- 
genital type manifests itself in young persons by 
profuse rectal hemorrhages and diarrhea, asso- 
ciated with anemia and occasionally acute intes- 
tinal obstruction. 

Cripps’ first patient was a male, age twenty 
years, with symptoms for ten years and polyps 
had been removed by way of the rectum with only 
temporary relief. This patient died suddenly and 
post-mortem examination showed that death had 
occurred because of diffuse pedunculated polyps. 

Later he reported two other cases, brother and 
sister of the first patient, seventeen and sixteen 
years respectively. 

Erdman reported two cases, one fourteen and 
one sixteen years of age. 

Niemack reported the case of the youngest pa- 
tient on record, a girl aged twelve years, who had 
been ill for three years. The diagnosis of congen- 
ital poljqxoidosis is usually made by digital or 
proctoscopic examination because the polyps in- 
volve the rectum as well as the entire colon. 

Polyps of the large bowel according to Ran- 
kin” are described as pedunculated or sessile 
growths Avith an adenomatous base. Their pres- 
ence in the colon and rectum are of more sig- 
nificance as regards the ultimate development of 
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cancer. They occur four times more often in the 
large bowel and rectum than any other part of 
the gastro-inteslinal tract. Pathologically there 
arc t^^'o general types of potyps in the colon, one a 
true neoplasm designated as polypoidosis congen- 
ital. It is believed that fifty per cent of these cases 
mav become malignant. The acquired ty-pe is that 
v.-hich most often occiir.s in adult life that may be 
at-sociated clinically or etiologically speaking with 
dysentery, ulcerative colitis, hjiierplastic tuber- 
culosis, or non-specific infections of the large 
hou'cJ. 

Chronic ulcerative colitis has been complicated 
b.v the formation of polyps finally resulting in 
malignancy. This is rare, but infrequently, to be 
sure, it does happen. The theory of irritation en- 
ter.s into this phenomena. If irritation in the vis- 
cus elsewhere in the body develops a fertile soil 
for malignancy, it would seem verj' reasonable to 
believe that a long-standing, recun-ing, progres- 
.sive ulcerative colitis might be a factor in malig- 
nancy. 

DIAGNOSIS 

After reviewing carefully the above group of 
cases one is profoundly impressed with the fact 
that many subjects wait until the fatal moment 
before presenting themselves for examination 
and obsercation. One must keep in mind that the 
proximal lesion for a considerable period may be 
accompanied by vague symptoms of indigestion 
such as gas, mild intestinal distress, slight loss 
of weight, diarrhea and constipation. The distal 
colon may not present any definite physical signs 
until obstruction or ulceration of the lesion oc- 
curs, at which time pus and blood may appear in 
the stool. 

These early symptoms easily may be oveidooked 
by the ca.sual observer — the patient sent on his 
way will) a pill and assured that his disturbance 

i.s only an incident in his life. Thus months of 
valuable time may pass, robbing the patient of the 
real ojmortune time to receive proper treatment. 
Tile following points should receive consideration 
in making a diagnosis: 

1. A careful history should be taken, making 
special inquiry into vague digestive symptoms 
such as diarrhea, constipation and loss of weight. 

2. Careful examination of the stool for blood. 

3. Roentgen examination of the colon with the 
aid of a barium enema. 

4. Digital as well as proctological examination. 

5. Rlood count cannot be relied upon except in 
a few cases located in the proximal colon, which 
reveal a definite secondary anemia. 

G. Late in the course of the disease one is able 
to palpate a tumor mass. 

If the above progi-am is followed many of the 
palient.s could be diagnosed early enough so that 
the surgeon could have a much better chance to 
reduce his mortality rate. 


PROGNOSIS 

Carcinoma of the right half of the colon, which 
is difficult to explain satisfactorily, is of better 
prognosis than the left half.>= The cecum has a 
higher percentage of five year cures and freedom 
from recurrence than other portions of the bowel. 

Age is very important in prognosis. It is well 
known that a youthful host is at a decided dis- 
advantage in combating malignancy compared 
to a person in middle or past middle age. This is 
accounted for on the basis that the older person 
has developed a sort of immunity or protective 
element in the body that reacts against the rapid 
invasion. Further, in the aged, lymphatic sys- 
tem atrophy has occurred and thus metastases 
are prevented; in the young, the lymph stream 
presents a wide open channel along which malig- 
nant cells may travel from primary foci. 

Size of the growth does not enter materially 
into the prognosis. Large gro^rths on the right 
side of the colon, due in part to inflammatoi-y re- 
action, frequently are more promising for relief 
than are small ones in the sigmoid area, the latter 
often showing metastases into neighboring glands 
and the liver (direct extension or blood stream 
spread). Because of the fecal stream these may 
ulcerate and bleed eaidier and thus be discovered 
sooner. A tumor, so located, also has a tendency 
to produce obstruction. 

The histologic type of gro\rth encountered is 
important. The tumor which gi’ows into the lumen 
of the bowel away fi-om the serosa may be said 
to be of a lower grade of malignancy, while the 
smaller gro\rth extending down into the glandu- 
lar tissue will display a higher type of malignancy 
and has a tendency to earlier glandular involve- 
ment. The time that has elapsed between the dis- 
covery of the lesion and the treatment adminis- 
tered is also a very important factor in prognosis. 

Inasmuch as most of these cases must be 
treated surgically, the permeability of the dis- 
eased gut with trauma upon handling must be 
kept in mind. This makes it possible for an exu- 
date which contains virulent micro-organisms to 
be more easily absorbed. Therefore as little ma- 
nipulation as possible should be done in exploring 
under these conditions.” 

TREATMENT 

The treatment of this malady is primarily sui’gi- 
cal. Inasmuch as this so thoroughly has been can- 
vassed in the literature, it is not our purpose to 
discuss the subject at length in this paper. How- 
ever we wish to call attention to the following 
points ; 

A high rate of mortality is recognized as in- 
evitable in dealing with this type of lesion of the 
colon. It has been recognized for some time that 
carcinoma in the right half of the colon is more 
favorable to ultimate cure following resection 
than it is in the left half. The question of opera- 
bility is an important one but varies greatly in 
the hands of different surgeons. The outcome de- 
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pends upon the taking into consideration the de- agreed by internists and surgeons that from fifty 

gree of metastases, fixation of the tumor and gen- to sixty per cent of the cases are operable at the 

eral condition of the patient. It is commonly time of discovery. 
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Notes on Diagnosis and Prognosis in Gastric Ulcer: A Clinical Study of Five 
Hundred Consecutive, Operatively Demonstrated Cases 

By 
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S tatistical studies of large groups of pa- 
tients affected with a like ailment are 
frowned upon in certain quarters. While it 
is granted that in day-by-day diagnosis and 
treatment individual patients have to be consid- 
ered, yet, one maj' not say that, at times, much 
information of value is not possible from sum- 
marizing one’s accumulated facts. Grouping them 
in orderly fashion and thereby securing a proper 
perspective, the result constitutes a sort of chart 
pointing main directions but, as naturally could 
be expected, failing to recognize or indicate each 
minor curve, obstacle, detour, ivipapse, e.g. — ^the 
problem set for solution by the individual patient. 

Five hundred operatively demonstrated gastric 
ulcei's are analyzed in this report. One need not 
emphasize the significance diagnostically and 
prognostically of discussing proved instances of 
gastric ulcer; all too often, the literature deals 
mth groups of cases clinically called gastric ulcer. 
One need not have enormously great experience 
as a gastroenterologist before he learns that fre- 
quently "all signs fail” and when an obstinate 
“ulcer case” is explored surgically, no ulcer is 
found by most competent operators : indeed, there 
is much truth in Beaver’s statement that, liter- 
ally speaking, not more than half the patients be- 
ing medically treated for gastiic ulcer actually 
are affected with the lesion. In this stud^'- in- 
stances of 1(1 CVS carcinomatosiim are not included. 
They have been analyzed elsewhere. 

Certain etiological factors are of seiwice to- 
ward the diagnosis of peptic ulcer. They will be 
emphasized briefly. 

Relative Frcqaency — ^Until modern sui'gei'y re- 
turned definite information respecting the loca- 
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tion of peptic ulcers, it was commonly held that 
gastric ulcer was of more frequent occurrence 
than was duodenal. Our observations show that 
in 1,721 instances of proved peptic ulcer, there 
were 1,225 cases of duodenal and 500 of gastric 
ulcer, or a proportion of 2.45 to 1. 

Age — The greatest number of cases occurred 
between the ages of forty and fifty. More than 
three-fourths of the patients were between thirty 
and sixty years. 

Sex — In this series there were 315 males arid 
185 females, roughly two males to each female. 
In males the greatest number of ulcers occurred 
at a decade older than it did in females. 

Nationality — American-born furnished 68 per 
cent. The remaining patients were of European 
or Canadian extraction. 

Occupation — More than 31 per cent of our cases 
were farmers or people from rural regions and 
in allied vocations. Practically every other occu- 
pation was represented. 

Habits — In 145 cases a history of the use of 
alcohol was obtained. In 26 instances spirits had 
been used in excess. Smoking or the use of to- 
bacco in any form appeai’ed to be but an acciden- 
tal factor in ulcer production. To susceptible per- 
sons, nicotine or its derivatives appeared to be a 
factor in increasing gastric irritability, doubtless 
motor rather than secretory malfunctions. 

Dietetic Errors — The frequent occurrence of 
the disease in America-born farmers (31.4 per 
cent) is worthy of notice. Overfeeding, careless 
mastication, hasty swallowing and the tendency 
to' indulge extravagantly in what farmers and 
food-faddists delight in naming “Nature’s Food” 
would appear to be factors in causing gastric 
overwork, even if. locally, to the mucosa, mechan- 
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icrii Inuini;'. be discounted. We can find no single 
dietetic factor of particular signifipnee. Unbal- 
anced rations may condition a certain tr-pe of de- 
iiciency insofar as theoretic considerations go, but 
i.ne cannot accuse the dietary of the average 
.American fanner of lacking an abundance of the 
.■,uppo-ii!y “vital” food constituents. In fact, in 
th.'Sf -Aressfu! years of economic stringency, it 
is of interest to observe that ulcer incidence has 
dec rca.si.-d. 

I'rcviotis Infictions; Diseases — Seventeen per 
cent, of our patients gave a history of having had 
fephoid fever. Numerous instances of pneumonia, 
■•earlct fever, measles, severe “grippe,” tonsillitis, 
malaria and rlieumatism were noted. Twelve pa- 
tients had had syphilis (2.4 per cent) . Frequent- 
ly it was oh.served that after an acute infectious 
di.sease ulcer .symptoms first appeared, or those 
ulcers already existing, recurred or were aggra- 
vated. 

Association of Gastric Ulcer With Other Ah- 
(lominat Paihologij — Of the entire series, in 180 
patients (36 per cent) who had had previou.s ap- 
pendectomy or a laparotomy for ulcer, the appen- 
dix was found to be diseased. In 70 instances (14 
per cent) cholecy.stitis or cholelithiasis was found 
at operation or their previous occurrence had been 
noted. In other words, of 500 cases of gastric 
ulcer, affections of the appendix or gall-bladder, 
generally of inflammatoiy type, were proved to 
co-exist at some phase in 250 or 50 per cent, of 
the serie.s. This observation is of sufficient impor- 
tance to warrant emphasis fi'om at least four 
points; (a) The etiological significance of local 
foci of disease in the appendix and the gall-tract 
in relation to coincident or subsequent changes in 
the stomach wall; (b) the prognostic limitations 
respecting proper stomach functioning following 
appendectomy, cholecystectomy or cholecystos- 
tomy: fc) the failure to relieve dyspepsia by 
mea.sures directed only to the healing of gastric 
ulcer in that 50 per eent. of patients w'ho also 
harbor ailing appendices, gall-bladders or biliary 
tracts; (d) the advisability of careful anamne.sis 
and abdominal examination of individuals whose 
only di.sturbance, symptomatically, appears to be 
located in the stomach. 

In addition to gall-tract and appendix affec- 
tions, Lanc’.s kink was found five times, pancre- 
atitis thirteen time.s (2.6 per cent), retroperi- 
toneal .sarcoma, carcinoma of the gall-tract, and 
ureteral .stone, each once. 

.SYMPTOMS 

_ The mo.st striking clinical feature of the disease 
IS comprised in what tlie word “periodicity” in- 
cludes. I5y this we mean that dige.stive upsets oc- 
cur intermittently in “spells” or “attacks.” Be- 
tween such periods there is (until stenosis, hem- 
orrhage, perforation, perigastric adhesions or ma- 
lignant change appears) good ga.stric health. Of 
our ca.ses. 3G0 (69.2 per cent.) fell into this class. 
These spells of distress frequently bore definite 


seasonal relation— Spring and Fall being favor- 
ites. This is not altogether a valueless observation, 
if we are to consider bacterial infection as an im- 
portant etiological factor in the production of 
gastric ulcer. It will be recalled that in Spring 
and Fall epidemic infectious ailments are com- 
mon. At such times, actual infection of a gastric 
mucosa may take place or a reinfection may oc- 
cur in a “healed” ulcer or one in process of re- 
pair. In all probability the infection or the toxins 
derived from infection are blood or lymph stream 
borne. We are not yet convinced by the discus- 
sions in the literature — ^by investigators or by 
clinicians — ^that gastric ulcers commonly arise 
from jirimary mucosal lesions. The evidence that 
such peptic ulcers are mural defects for varying 
periods prior to their exhibiting the mucosal ul- 
cer-form lesion, finds much solid support. In- 
deed, it is our opinion that w'hat clinically is rec- 
ognized as “ulcer” is but the localized complica- 
tion of a mural disturbance. Doubtless, in many 
subjects, similar mural pathologic disturbances 
in cellular architecture appear which never ad- 
vance to the mucosa, hence, never produce the 
ulcer complication which appears in other sub- 
jects. Study of the stomach walls of patients dy- 
ing from various diseases exhibit mural scars and 
j'et peptic ulcer never has appeared. 

In a given case, the periodic recurrence of ulcer 
dyspepsia often happens ■wholly without regaz'd 
to medicinal, dietetic or other form of treatment. 
In this connection, it may be useful to call atten- 
tion to the fact that vai'ious clinicians who have 
advanced dietetic cures for gastric ulcer (Wil- 
liams and Donken, Ezvald, Weinstein, Boas, Len- 
hartz, von Leube and a host of others) claim that 
such “cure” occurs in from 62 per cent, to 70 per 
cent, of instances. Those figures, it will be re- 
called, are retinmed from widely different and 
frequently opposite modes of therapy. The close 
approximation of these figures to the incidence 
of periodicity of manifestation of ulcer shown in 
this series (69.2 per cent) may be more than a 
curiously significant coincidence. 

It is on account of this periodicity of the dis- 
ease that usually gastric ulcers give long histories 
of digestive disturbance. Our records show that 
more than 52 per cent, of cases had been dyspep- 
tics from five to twenty yeai's before operation. 
Less than 20 per cent, had been affected for a 
.shorter time than five years. During these inter- 
vals, attacks of distress ranged in frequency from 
one every three to five years to a gastric upset 
every two or three weeks. In less than 24 per cent, 
■was the ailment continuous. The individual at- 
tacks varied in sevei-ity. The gastric health in 
the interim generally was excellent. Weight was 
not infrequently lost dui-ing the “spells,” but rap- 
idly gained so soon as abdominal distress sub- 
.sided. The average weight loss was 18.2 pounds. 
There were instances where as much as 65 pounds 
were lost within a few months, or 28 pounds, in 
rather more than three weeks. The weight loss. 
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even if strikingly rapid, rarely was associated 
with the cachexia usually accompanying that in 
malignant disease. The systemic toxic evidences 
were lacking. Weight loss onl 3 ’- was progressive 
so long as gastric symptoms existed in a given 
“spell.” The gain when an attack passed often 
was astonishingly rapid. Night pain with loss of 
sleep, constant abdominal distress with dread of 
aggravating such bj’' eating, or caution in the 
quantity and the kind of diet on account of re- 
cent hemorrhage were impox-tant factors in the 
production of weight loss. 

Even without gross hemorx'hage, anemia not 
uncommonlj' went hand in hand with intermittent 
decrease in weight. The hemoglobin in our series 
averaged approximately 76 per cent. The red cell 
count was above 4,000,000 in eight of ten in- 
stances where hemori'hage recently had not oc- 
curred. The white count in non-pei'forating ulcers 
i-ai'ely was higher than 11,000 cells. 

As we have stated, the gastric ulcer patient 
generally enjoys good health between attacks. 
This is maintained in these intervals so long as 
such complications as pjdoric stenosis, perfora- 
tion, perigastritis or hour-glass contraction do 
not develop. In these events the ailment becomes 
a continuous dyspepsia in contrast to the previous 
periodically i-ecuri-ing affection, with stages of 
aggi'avation. 

The symptomatology in the attacks largely is 
covered by observation of epigastric pain, vomit- 
ing, hemorrhage, weight loss, weakness and 
anemia. The signs of the ailment generally con- 
sist in evidences of abdominal tenderness, altei- 
ations in gastric secretion and emptying power, 
phenomena elicited upon X-ray examination and 
unusual findings in the stools. A bi'ief considei*a- 
tion of these departures from the normal is of- 
fered. 

1 — Pain — In 98 per cent, of the cases compris- 
ing our series, some form of gastric distress was 
noted. 

Character of Abdominal Discomfort — This was 
vai-iously styled “vague discomfoi-t,” “buiming 
feeling,” “gnawing,” “dull ache,” or “soreness.” 
In 19.6 per cent, colicky attacks were observed. 
Such pains variously were described as "tearing,” 
“doubling up,” “cramps,” or “piercing.” They 
wei*e so sevei'e as to require opiates in 9.4 per 
cent. 

Location, Sym-ptomatically , of Abdominal Dis- 
comfort — In nearly four of five instances pain 
was genex’ally epigastxic, without definite point 
of intensity. In 12.2 per cent., the area of maxi- 
mum distress was toward the right rib margin. 
Fifty-two patients had stei'nal pain ; 31 com- 
plained of general abdominal soi'eness, while 
eight had distress in the “small of the back.” 

Transmission of Pain — In about one of three 
cases thei'e was no transmission of distress. In 
the order of frequency, referred pain was noted 
in the right scapular region, the right rib edge. 
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the infi'anavel region, between the scapulae, at 
the steimum, throat and nipples. 

Time of Occurrence of Pain — In 415 instances 
(83 per cent.) pain or distress had definite rela- 
tion to food ingestion. It was recoi-ded that in 
more than thi’ee of four cases pain occurred with- 
in four hours following the taking of food. In 
uncomplicated ulcers, pain usually came on soon- 
er after a light meal than after a large one, i. e. 
pain-or distress-relief, bj’- food intake, was not 
so long maintained. 

Relation of Time of Manifestation of Abdom- 
inal Distress to the Location of Ulcer — Iiu'espec- 
tive of the location of the ulcer it was shown that 
neai'ly 80 per cent, of instances had disti*ess with- 
in four hours after eating; nearly 50 per cent 
discomfort within three hours after food; more 
than 44 per cent, of lesser cui've ulcei-s had pain 
one to three hours post cibo; nearly two-thii-ds of 
the ulcers located near the cardia had maximum 
distress within two hours following food intake, 
and two of five within one hour afterwards. 

Pain Controls — Except in the acute accidents 
of the disease or when pjdoric obstruction or 
“houi’-glass” contraction occuiTed, distress in gas- 
tric ulcer most commonly is 1 ‘elieved by limita- 
tion of the amount or alteration in the character 
of ingested food (diet), the taking of food when 
disti-ess is most maidced (“food-ease”), the so- 
called “neutralization” of acid by alkalies or by 
emptying the stomach (vomiting, lavage) . As has 
been mentioned, opiates are not infrequently re- 
quii'ed. When such is the case, usually one is deal- 
ing with the perfoi’ating type of ulcer or a lesion 
which has progressed outward to the stomach’s 
sei’ous covering. 

The observation of relief of gastidc distress 
by food inge.stion is of prime importance in diag- 
nosis of uncomplicated peptic ulcer. If its history 
constantly is obtained, it is practicalty pathogno- 
monic in thi-ee of five cases. While patients, on 
casual questioning, fi'equently state that food dis- 
tresses them, yet careful inquiiy will elicit the 
fact that food does not at once cause discomfort, 
but that such comes on from one to four hours 
following eating. If the gastric lumen is not ob- 
sti'ucted (houi’-glass contraction) or if the py- 
loiic channel remains patent, our observation is 
that the dui’ation of food relief of pain bears di- 
i-ect proportion to the size and character of the 
meal taken, i. e. the lai’ger the meal the longer the 
period of pain relief. Liquid food-x-elief is not in- 
frequently more prompt than is that obtained by 
solids. The di’ead of pain following food intake 
often leads to an anticipatory attitude on the part 
of the patient. This state of mind appeal's to exert 
a not altogether negligible influence towards the 
production of uncomfortable gastric spasms. That 
this is so, readily is shown by the change occui*- 
ring in pain time and pain intensity following the 
administration of ati-opine or bromides. A game 
of golf, cards or football, an absorbing yarn, a 
hike, a “remedy” supposedly possessed of i*are 
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projjerlios or even the ministration of a person- 
ality-potent osteopath or a Christian science 
"henier" very often is followed by similar bene- 
ficial effects. 

2 — VomitiiKj (Frvqucvcy ) — This is an impjjr- 
la.nt and often an annoying sj-mptorn. Of the 500 
ca.se.' >n gastric ulcer making up this series, 390 
patients (74 per cent.) gave history of vomiting. 
'J'here wore 164 instances of non-obstructing ul- 
cer; of thi.s number 104 or 63 per cent vomited. 
Tiiej-e were .336 ca.ses where some degree of py- 
I'lrie ob.-truction or malformation of another part 
of stomach obtained. Of this group, 286 cases (85 
per cent.) vomited sour fluid, food or both. In all 
instance.s, vomiting depended largely on the char- 
acter of food intake. Commonly, solid food more 
regularly produced vomiting than did liquid. At 
times of acute exacerbation of distress, the factor 
of gastric or pjdoric spasm proved an important 
cause of emesis. At such periods, frequently even 
non-obstructing ulcers gave vomit pictures sim- 
ilar to those where there was anatomic hindrance 
to the onward progress of food. 

“Delayed” vomiting, that is, vomiting of food 
which has lain in the stomach for from eight 
hours to several days, was exhibited by 22 per 
cent, of the ulcers forming the non-obstructing 
group and by 68 per cent, of those where ulcer 
scar caused some type of lumen stenosis. Cases 
exhibiting “delayed” vomiting showed varying 
degrees of gastric dilatation in nearly eight of 
ten instances. Often they had been treated for 
such on the .sti’ange supposition that dilatation 
of the stomach is, itself, a disease; such condition 
is of extreme rarity in the presence of gastric 
ulcer-. 

Of the 390 patients who vomited, 172 (44 per- 
cent.) vomited regularly. Two hundred three 
cases (52 per cent.) vomited occasionally, gen- 
erally when attacks of abdominal distr-ess oc- 
curred. When pyloric stenosis was present in var- 
iou.s gi-ades, vomiting was regular- in 262 such 
case.-; (78 per cent.). In high-strung, apprehensive 
patient.-:, powerful gastro-spasms often are re- 
sponsible for air aspiration from the oesophagus 
(“.air swallowing”). This presence of air in the 
stomach not rarely causes not alone vomiting but 
also the a])peai-ance of epiga.str-ic pain or aggra- 
vation of pain otherwise mild. 

Vviiile vomiting is most common in ulcers in- 
volving the pyloi-us and the pyloi-ic half of the 
le.sser curvature, yet vomiting may occur wholly 
independent of the location of the gastric ulcer. 

Sausra without vomit was r. distressing symp- 
tom^ in 46 cases of this sei-ies. Pyrosis, eructations 
or w.'iter-brash” was noted in 410 cases (82 per 
cent.). \ery frecjuently these were both annoying 
.-itid persi.stent and often led to overmedication 
or the pernicious use of stomach tubes. One should 
not forget that, often enough, the vigorous exhibi- 
tion of alkalies is responsible for increased se- 
cretion of gastric acid and what, perhaps, is of 
more .oerious consequence, alterations in blood 


chemistry, renal damage and certain rather ob- 
scure central nervous system anomalies. 

Z— Hemorrhage — History of gross bleeding, 
either hematemesis or melena, was obtained in 
182 cases (36.4 per cent) . Thus it is shown that, 
while such sign, when taken into consideration 
with other clinical facts, practically is pathogno- 
monic, yet only one of three cases exhibits it. 
Hence, nearly twice as many cases of gastric ulcer 
must be diagnosed by signs and symptoms exclu- 
sive of gross bleeding. 

Of 182 cases which had bled, 148 patients (80.2 
per cent) had shown hematemesis with or with- 
out melena. Thirty-two instances (17.1 per cent) 
where melena alone had occurred were noted. 
Fifty-eight patients (31.8 per cent) had shown 
both melena and hematemesis. 

Severity of Hemorrhage — The minimum num- 
ber of hemorrhages was one. Several instances 
where from ten to fifteen hemorrhages had oc- 
curred were recorded. Of those bleeding, one of 
four suffered no inconvenience. In about one of 
three, faintness noth symptoms of shock was 
described. Approximately two of five actually 
fainted. While a first, gross hemorrhage rarely 
is serious or fatal, yet it must be emphasized that 
instances of gastric ulcer associated with mild 
clinical manifestations, suddenly may exhibit 
bleeding so copious or so uncontrollable that 
exitns follows before adequate treatment is pos- 
sible. 

Relation of Ulcer Location to Hemorrhage — 
Hematemesis is of more frequent incidence than 
is melena, wholly irrespective of the place occu- 
pied in the stomach wall by the peptic ulcer. It 
is interesting to observe, however, that melena 
only may occur with ulcers located on the lesser 
curve or in the yars media. In general, however, 
melena alone means that the ulcer is situated well 
toward the pylorus. On the other hand, hema- 
temesis alone may occur with an ulcer located in 
any position. 

Relation of Hemorrhage Incidence to the Char- 
acter of Ulcer — Our operative and post-mortem 
examinations of ulcers reveal that while ulcers in 
all grade of chronicity may bleed, yet appi-oxi- 
matelj' thi-ee of five exhibiting this accident show 
some grade of perforation, protected or other- 
wi.se. Ulcers, which once have bled grossly, ex- 
hibit a tendency to bleed again; the interval be- 
tween hemorrhages may be as brief as a few days 
or weeks or as widely separated as ten to twenty 
years. In the interim, digestive health may be 
excellent. Hemorrhages may appear with no gas- 
tric prodromata. Therefore, once an ulcer has 
bled grossly, the physician should be extremely 
reticent with respect advancing a too-optimistic 
prognosis or in holding that clinical cessation of 
ulcer-dy.spepsia indicates final histologic repair at 
the ulcer site. Our studies would appear to sug- 
gest that gastric ulcers which bleed grossly form 
the groun most likely to exhibit acute, often fatal, 
perforation. 
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THE SIGNS IN GASTRIC ULCER 

(a) — Abdominal Tenderness — ^In our series 
some degree of abdominal tenderness was demon- 
stx'able in. 465 cases (93 per cent). While with 
gastric ulcer, the epigastrium, generally, is tender 
to deep palpation, in more than three of four of 
the cases comprising this study the area of maxi- 
mum epigastric tenderness -was at or to the right 
of the midline. In 57 instances (11.4 per cent) 
the greatest discomfort on palpation was elicited 
to the left of the midline. In 45 cases (9 per 
cent) there was special tenderness in the “pit”, 
irrespective of general epigastric sensitiveness. 
Tender and palpable “ridges” were demonstrated 
nine times (1.8 per cent) . 

Relation of Areas of Abdominal Tenderness to 
Locations of Ulcers Demonstrated at Operation — 
Our laparotomy statistics show that nearly four 
of five gastric ulcers were located at the pylorus 
or in the region distal to the pyloric half of the 
pars media-. . Wa have shown above that more than 
75 per cent of patients exhibited epigastric ten- 
derness in the right upper, abdominal quadrant. 
It would seem that, when taken into considera- 
tion with other observations, points of abdominal 
tenderness are of certain practical value towards 
locating gastric ulcers. It should be emphasized 
strongly, however, that similar areas of epigastric 
distress can, not infrequently, be demonstrated in 
pyloric spasm due to disease of the duodenum, 
gall bladder or the appendix. 

(b) — Alterations in Gastric Secretion and 
Emptying Power — Test Meal Findings — As we 
have mentioned, 336 of our cases (67 per cent) 
showed some evidences of retained contents when, 
following a full meal of mixed food stuffs, the 
stomach was emptied after a tw'elve-hour interval. 
In 164 instances (32.8 per cent) emptying time 
w'as not interfered wdth. We determined this 
deficiency in emptying pow'er by the simple pro- 
cedure of taking the patient off “diet”, adminis- 
tering a mixed meal containing, in part, boiled 
rice and tw'enty raw raisins, and then searching 
for food remains at gastric lavage after tw^elve 
hours. From the personal examination of more 
than 18,000 stomach extracts, I have concluded 
that only the persistent demonstration of food re- 
tained in a stomach longer than ten hours has 
definite significance towards the proof that the 
gastric lumen is not freely patent. Retention of 
food for from fo7ir to eight-hour periods readily 
is demonstrated, intermittenthj, w4ere pyloric or 
gastro-spasm exists with hyperacidity associated 
with vagotonia, gall-bladder disease, duodenal ii-- 
ritation or appendicitis or from malnutrition, fa- 
tigue or central nervous system dysfunction. The 
pei'sistent finding of test-food remnants (raisin, 
skins or coax'se food particles) after a twelve- 
hour interval is an indication of organic obstruc- 
tion; such finding indicates that a mechanical 
cause for retention is present and that the ob- 
struction calls for relief by mechanical, i. e. surgi- 
cal procedures. Dilatation of the stomach gen- 
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erally co-exists in such cases, but such is a sec- 
ondary, compensatory change. Of course, on 
“baby food” patients with high grade.s of .stenosis 
may live, even gain weight and be comfortable. 
In such circumstances, a regular meal — too often 
called an "indiscretion or lapse” in diet — precipi- 
tates a digestive upset, usually accompaxiied by 
vomiting. Few patients care to live for year.s on 
pap ; hence, if apart from gastric stenoses, other- 
wise they are sound, it would seem that from the 
standpoint of good fellowship and good sports- 
manship alone, their stenoses should be relieved 
surgically and promptly, particularly since opera- 
tions giving such relief are simple and accom- 
panied by so low a mortality. 

Acidity of Gastidc Extracts — In the retention 
cases, the average fi'ee HCl w^as 56.4; the aver- 
age total acidity, 74.2, and the combined acids 
and salts, 17.8. 

In non-retention gastric ulcers the free HCl 
averaged 40.5 ; the total acidity, 52.4, and the com- 
bined aciditj’, 11.6. 

It was observed that the highest gastric acidi- 
ties uniformly w'ere determined in acute and 
subacute perforating ulcer ; that in simple, chronic 
gastric ulcer the figures closely resembled those 
returned from cases of ulem carcinomafosum- and 
of chronic gastritis. Where recent bleeding had 
occurred, the free HCl averaged 35, the total acid- 
ity 48, and the combined acid and acid salts, 13.5. 
These figures very closely resemble those of early 
malignancy or of malignant ulcer. In chronic 
ulcer of benign type, wdth retention, there is an 
increase both in free HCl and total acidity. This 
is in sharp contrast to instances of retention de- 
veloping in malignant ulcer, whei'e, as stenosis 
occurs, free HCl pi’ogressively is lowered, while 
total acidity correspondingly increases. 

Blood, macroscopically or by the benzidin test 
w'as noted in 39 per cent of gastric extracts. Fre- 
quently, such blood came from tube manipulation 
and had no apparent relation to the activity or 
quiescence of the peptic ulcer. Veiy often pa- 
tients W'ere lavaged within forty-eight hours of 
severe hemorrhages without blood being noticed 
in the removed test meals. 

While w'e are considering the incidence of blood 
in gastric extracts, it might be useful to call at- 
tention to the fact that chronic gastric ulcers bleed 
only intermittently. To anyone who has observed 
the pathological alteration occurring at a point 
w'here an ulcer is situated, the reason for this 
intermittent bleeding is evident. An ulcer cannot 
exist for very long without a tissue-reaction oc- 
curring at its edges. This tissue reaction is at 
first the hyperplasia of repair. Eventually it re- 
sults in the production of scar tissue. Unless the 
ulcer progresses very rapidly and proteolysis 
causes destruction of vessels of fair size, gross 
hemorrhage rarely occurs. The bases of most 
uleex's ax'e clean. This pathological explanation is 
sufficient to warn one not too constantly to expect 
blood either in gastric extx*acts or stools when 
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ulcer ileformity is demonstrated by roentgen 
studies. 

On account of this intermittent bleeding of gas- 
‘ric ulcer, .so-called "‘raw granulating surfaces 
,ccar '. r.h at time.s of activity of the process. 

7 iiu.-. ;t is .seen that such technical manoeuvre as 
O'ji- I'lcaiication of an ulcer or the determination 
i.f !t.s existence by means of the “string test” has 
ijut limited ciiagno.stic value. We have made ob- 
.-a vviitim.'. with the “string test” upon 318 cases 
1 4 ga.-ti-ic ulcer. In only seven instances were 
aide to observe unqualifiedly definite blood 
si.iin.s upon the te.st string. These stains practi- 
cally were always at a distance approximating 
that where tlieoretically we located the pylorus. 
Knowing the pathological fact that two-thirds of 
all ulcens are located in the pyloric third of the 
stomacii, it is not difficult to prognose, xvhen a 
1)1 ood .stain occurs upon a .string, that a suspected 
ulcer will be in the pyloric region. One can do 
thi.s quite well without the use of a test string 
when he knows stati-stics of ulcer location and 
know.=;, also, that gastric ulcer is present. It 
should be emphasized, also, with respect to the 
".string test” that gastric and jejunal peristalsis 
carry the string forward in the straightest possi- 
ble fine. From experience in passing stiff duo- 
denal cathoter-s upon thread guides, w'e have con- 
vinced onrseive.s that after a string has been in 
the stomach or the jejunum for six hours, it hugs 
closely the lesser curvature and the superior sur- 
face of the pylorus. Know'ing, as we do, the loca- 
tion, tlie variation and the character of gastric 
ulcers, readily one can see how many strings ac- 
lually never can come into contact wdth ulcer sur- 
f.acc.s, particularly if the stomach lies open as a 
sac: ulcers not located along the lesser curvature 
or in the pyloric section of the antimm remain 
away from tlioso pai'ts reached by a string swal- 
lowed for “diagno;stic” purposes. In but few ac- 
tive clinics does one see employed the “string 
tc.st” foi- the diagnosis of or to determine the his- 
tologic statu-s of gastric ulcer, even though, in text- 
book'' carrying relatively modem dates, consider- 
alile .space i.s given to this manoeuvre. In cases 
where tlierc is pyloric stenosis, the diagnostic 
value of the "te.st string” is almost nil, for the 
.simple fact tliat the string frequently does not 
reacli the ulcer. 

niofid hi the SfooJa — As we have stated above, 
the intermittency of bleeding in gastric ulcer 
warn.s one never to delay diagnosis of the lesion 
nnfil the appearance of “occult blood” is proved 
in the stool. In our cases, rather more than 31 
per ’.’••nl gave po.sitive benzidin reactions in the 
properly prepared stool. Unle.ss the .stool is prop- 
erly prepared, one may obtain positive chemical 
test.s for blood in specimens from the majority 
of .su.'-pected ulcers examined. Such reaction 
come.s usually from material inge.sted as food. To 
eliminate thi.s error, we have found it necessary 
to place our patients, after catharsis, upon mea1> 
free diet for at least forty-eight hours, and then 


upon absolute milk or cereal gruel diet the twenty- 
four hours preceding the time for the collection of 
the stools. If this technique is adhered to, the 
chemical finding of blood in a patient, with an 
nicer historij, then is of significance with regard 
to telling of the activity of the ulcer more than 
as a diagnostic aid in telling us that an ulcer is 
present. This information particularly is useful 
in cases where one suspects that malignant 
change has taken place in an ulcer edge. Malig- 
nant ulcers are apt to break down quickly and, 
in such cases, chemical tests for blood in the 
stools are commonly positive. Of prime prognos- 
tic as well as diagnostic significance, is the con- 
stant ob.servation of occult blood in the stools or 
the gastric contents of an ulcer-patient in whom, 
previously, one has been able to demonstrate posi- 
tive chemical tests only at interval's. In such cir- 
cumstances, one must consider that the gastidc 
ulcer has become malignant and advise surgical 
intervention. 

X-ray Evidence of Gastric Ulcer — Our obser- 
vations are based upon a pex’sonal study of the 
reports of nearly 3,700 examinations of patients 
with gastric symptoms. All patients were ex- 
amined both by the fluoroscopic and the plate or 
film methods. We believe that the internist per- 
sonally should fluoroscope his patient or at least 
should be present at such examination. Also, he 
should make a practice of studying and compar- 
ing films with the chemical, physical and opera- 
tive findings and should review histoi'y data in 
the liglit of what roentgenograms reveal. In this 
i-oentgon series there were 326 proved instances 
of gastric ulcer. 

It is well to state that in uncomplicated gastric 
ulcer, the X-ray evidences as shown by the film 
method are largely accidental or inferential. By 
uncomplicated ulcer I mean ulcer in which pyloric 
stenosis has not occurred, where types of hour- 
glass contraction have not taken place, where mal- 
formation of the stomach outline by excess of 
scar tissue has not ensued, where perforation is 
absent or crater ulcer does not exist. When it is 
recalled that the X-ray film in gastric work is but 
a silhouette of the bismuth-filled stomach at one 
instant of its exposure and with the patient in 
various positions during the exposui’es, readily 
it is seen why X-ray films do not locate all ulcers. 
Further, when we realize that less than 35 per- 
cent of chronic gastric ulcers are of the compli- 
cated type, it is not difficult to appreciate that 
many ulcers must escape recognition in the X-raj' 
film. The most important evidence retui-ned by 
the X-ray film is the demonstration of various 
types of stenosis, indication of the size of the 
stomach, differentiation between simple and ma- 
lignant ulcer and a gross carcinoma, the relation 
of the stomach to adjacent viscera and the proof 
that the lesion actually is in the stomach and not 
in the duodenum or in another viscus. Many of 
these facts can be determined less expensively by 
the simple, clinical methods such a.s we have al- 
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ready, outlined ; by careful history taking and in- 
telligent scrutiny of data derived from physical 
examination. 

It is safe to say that, while in a given case, it 
is extremely desirable for purposes of record to 
have X-ray films made of the bismuth-filled stom- 
ach, the X-ray examination, by means of the 
fluoroscopic screen gives the greatest amount of 
information in far shorter time and at less ex- 
pense to the patient. One method admii’ably sup- 
plements the other type of examination, but it is 
difficult to see, after any amount of clinical ex- 
perience, how the film method alone can satisfy 
the clinical needs. It is an injustice to the roent- 
genologist to expect him to bear the main burden 
in diagnosis and prognosis and to suggest ther- 
apy; a course, however, which all too commonly 
is followed by physicians, particularly physicians 
in general practice. The roentgenologist is a con- 
sultant for the internist and can give special in- 
formation valuable along particular lines : he 
should not be expected to do the entire job. The 
fluoroscope itself is not infallible in determining 
the presence or absence of gastric ulcer. Its range 
of activity is greater than that covered by the 
film method, because, within a few minutes, one 
can see the stomach in a great variety of phases 
of activity and can add to this visualization the 
changes in gastric action that may be brought 
about during abdominal palpation and with the 
subject in different positions. As results of these 
added advantages, one not infrequently proves 
the existence of an ulcer where the film had been 
negative or shows that what appeared pathog- 
nomonic of uncomplicated ulcer in the plate is 
but an artifact or is due to causes, extra-gastric 
in origin. This is particularly the case when the 
patient is fluoroscoped at several sittings befoi’e 
and after the use of atropine or belladonna to 
relax pyloric or gastric spasm. With the em- 
ployment of tbe new “compression” technique and 
through the ingenious contrivances which permit 
serial X-ray exposures while the screening is 
progressing, many gastric ulcers otherwise im- 
possible to demonstrate by ordinaiy methods, be- 
come provable. 

From the above it must not be understood that 
in our opinion the X-ray film examination of pa- 
tients is of limited value. On the contrary, we 
consider that facts of great importance often are 
obtained by the X-ray technique. Clinically, we 
have come to regal'd X-ray examinations as hav- 
ing the same I'elative worth in gastric ulcer diag- 
nosis as has a differential blood count in cases of 
anemia. While at times nothing is added to the 
clinical picture, there are occasions when the 
diagnosis actually is given by such examination. 
Certainly, it is to be deplored that unproved and 
wild statements have been made regarding the 
absolute diagnostic worth of the X-ray examina- 
tion of the bismuth-filled stomach. The proce- 
dure is so largely a mechanical one that no hard- 
and-fast rules can be laid down with respect to 
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diagnostic signs as returned by its application. 
The interpretation of what is seen in the film or 
felt and seen at the fluoroscopic examination is 
highly individual ; an experienced clinician-opera- 
tor is capable of returning diagnostic information 
of far greater worth than is an operator whose 
dependence is entirely upon gross anomalies ex- 
hibited by films. Added danger fi'om the use of 
these mechanical procedures, clinically, is to be 
found in the fact that in the novelty and the per- 
fection of new mechanical devices, clinical cere- 
bration tends to decline, and simple, well-proved 
methods of diagnosis are forgotten. It is our cus- 
tom to terminate the examination of a gastric 
case with the X-ray examination. In fully 85 
per cent of our cases the diagnosis has been well 
established without the X-ray findings. How- 
ever, a not negligible advantage of X-ray proce- 
dures is the demonstration of the exact location 
of the ulcer, its size, pathologic character, rela- 
tion to adjacent organs, effect upon gastric filling 
and emptying and, a feature but recently stressed, 
the changes which take place dui'ing the exhibi- 
tion of therapeutic regimens. Finally, where a 
gastric ulcer bleeds constantly (as shown by 
chemical tests for blood in the gastric contents or 
the stools), should that ulcer exceed 2 cm. in diam- 
eter, in all probability, one is dealing with a le- 
sion undergoing malignant change. Especially is 
this so if the ulcer lies in the pyloric fourth of 
the stomach and when careful history-taking 
brings out the facts that the patient's family has 
had cancer in the blood relatives during two or 
three past generations. 

PROGNOSIS IN GASTRIC ULCER 
The clinical course of any gastric ulcer is highly 
individual. While it is true that we have un- 
doubted histological proof that many ulcers heal, 
we have yet no means of determining, clinically, 
in a given case, whether or not such ulcer will 
heal in its acute stage, will exhibit benign chro- 
nicity or will become the basis of a future cancer. 
It has been shown, however, from the mass of 
data, carefully studied, which has accumulated 
dui'ing the past decade, that many gastric ero- 
sions and simple ulcers have a “natural” tendency 
toward healing. This event not uncommonly oc- 
curs wholly irrespective of the clinical type of 
treatment carried out. Also it is a commonly 
observed fact that a given ulcer will tend to chro- 
nicity and recurrence in spite of all known meth- 
ods of therapy. In such cases, prognosis is de- 
pendent largely upon intensely individualized 
pathology and factors, of which we hav^e but scant 
knowledge, concerned with ulcer production. If 
the process continues benign, the resultant condi- 
tion demanding treatment largely is accidental. 
Pyloric stenosis with gastric dilatation, hour- 
glass contraction, perforation involving other vis- 
cera or malignant degeneration may occur with- 
out regard to, in fact, in spite of, clinical care. 
Each patient is a law unto himself. In many in- 
stances of chronic gastric ulcer, the ulcer itself 



A.Mi;i:n’AN JofitNAi, or Digestivk Diseases and Autuition 


71!-! 


hoa!?, but in the healing, complications occur 
which may require surgical treatment. 

Vi'e have no known means of telling, clinically, 
in any ca.-o of gastric ulcer, and particularly in 
those gastric ulcers which run a chronic course, 
uhat t!)(' ultimate outcome will be. The life his- 
txiry of the affection seems to depend upon un- 
known factors. It i.s coming to be more generally 
recognized, hov.-ever, that gastric ulcers of the 
clinmic type which have a tendency to frequent 
recurrences may teminate in malignancy. Par- 
ticuiariy is this so when the hereditary factor of 
cancer in general, and gastric cancer in particular, 
i.s or Islanding. As Macklin has pointed out, not 
.siifficiiT.t care is exercised, during historj'-taking, 
towards a .searching and intelligent enquiry into 
from v.’hat ailments the ulcer subject’s blood rela- 
tives actually died. Certainly, clinicians who neg- 
lect such enquiry as a regular part of history- 
taking, are missing important facts with re.spect 
the case at hand and are failing to contribute 
information toward the subject of “cancer hered- 
ity” in general. At present, we do not know how 
often malignant transition takes place. It should 
not be understood that all chronic gastric ulcers 
become malignant. Possibly not more than 5 per 
cent exhibit that complication. However, it 
.should be firmly emphasized that, in a given 
chronic gastric ulcer, we have at present no means 
at our command which enable us to tell which 
chronic ulcer is destined to pursue a benign 
course and which will become malignant unless 
we secure facts from the family history. The 
future course of chronic gastric ulcer is depend- 
ent wholly upon the character of the tissue reac- 
tion to liyperplasia. When the clinical pathologist 
not uncommonly is unable to differentiate be- 
tween benign and malignant hyperplasia, it is 
very difficult to .see how the internist, prior to 
operation, is to he expected to prognose the fu- 
ture course of any gastric ulcer unless, perhap.s, 
he deal.s with a previou.sly periodically active ul- 
cer which later becomes constantly active and the 
roentgen .studios demonstrate an ulcer whose di- 
ameter c-xceeds 2 cm. Certainly, from our studies 
of gastric cancer, it would seem, however, that 
more casc.s of this affection developed from pre- 
vious ‘‘horngn'' ulcer than generally has been rec- 
ognizen. 


In a former study* we analyzed 566 consecu- 
tive case.s Ox operatively and pathologically proved 
ga-^lr.c cancer. This .study showed that the sex 
lation in the.se cases approximately was that of 
chronic gastric ulcer; that the average hi.story of 
the affection, before evident malignancv occurred 
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nancy averaged 6.1 months; that but one of three 
cases of gastric cancer had no previous dyspeptic 
history; of this group the whole course averaged 
7.1 months; that of the entire series, in 92 cases 
where gross hemorrhage had been noted, the 
bleeding occurred in nearly 63 per cent in those 
with previous “ulcer histoi-y” and that of the 
w'hole number bleeding, 52 per cent had bled two 
years prior to their coming under observation; 
that of those who bled within the two-year period,' 
77.5 per cent of the cases fell into that group with 
“ulcer history” previous to a period of evident 
malignancy ; that in but 55.4 per cent was free 
HCl acid absent from the gastric e.xtracts and that 
m 31.5 per cent it ranged between 20 and 50. 
Certainly, when one analyzes any great group of 
operatively proved instances of gastric cancer, he 
cannot fail to be impressed by the evidence that 
not more than one-third of the cases of gastric 
cancer appear in subjects who previously had no 
dyspeptic history; and the history of such dvs 
pepsia is that commonly interpreted as indicating 
the presence of gastric ulcer. Ulcer prognosis 
cannot disregard these facts. Gastric ulcers 
which recur frequently should be removed surgi- 
cally before they have opportunity of becoming 
cancers. 


tu V -x — “““•^''■•'-xoi.nxxxn uj. jiiajignancy ana 
the limitations to free feeding imposed upon gas- 
tric ulcer hosts, the affection is not one especially 
to be dreaded. In not more than 18 per cent of 
patients do such complications as stenosis, per- 
foration, peri-gastritis, etc., develop. If we in- 
clude the possibilities of malignant change, the 
total of serious complications in gastric ulcer ap- 
pioximates 25 per cent of all instances. In other 
W'ords, 75 per cent of gastric ulcer patients do 
not die from their ulcers. Periodically they are 
dyspeptics and, hence, may suffer certain eco- 
nomic handicaps but they need not be overly fear- 
ful of death or of complications requiring sur- 
gery. Doubtless, if patients were widely ac- 
quainted with this information, their ulcers would 
give less discomfort; they might heal quicker if 
the nervous element w'ere removed. The recent 
of Rivers and Drj^ on this aspect of 
peptic ulcer and peptic ulcer treatment are Par- 
is tit ‘^“"sider that it 
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acquainted with the 
twl Watchful care is due 

ti! course of such care aid 

to relief or cure may be derived from optimism 

dpit commonly, to the patient, a 

cittm implies ultimate gastric 

cancel. It is not to our credit that frequently 
physicians do nothing to counteract such impres- 
sion or lessen the dread of such termination 
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I NSTANCES of right diaphragmatic hernia are 
exceedingly rare. Geyman^ reported the large 
series of Eppinger in which 626 cases represented 
left diaphragmatic hernia, while only eight were 
right diaphragmatic hernia. In another series 
of Thomas, reported by Geyman, eight were right 
and 282 were left. In 1924, Carman and Fine- 
man, = of the Mayo Clinic, reported a series of 17 
cases, of which 14 were left and three were right. 

The clinical diagnosis of diaphragmatic hernia 
may be suspected when the patient gives a his- 
toi'y of receiving a sudden blow in the abdomen, 
usually in the upper abdomen, following which 
often there are pain and shock with collapse. 
Later, the patient has discomfort after eating 
with a sense of pressure in the right or left lower 
chest, depending on the site of the hernia. This dis- 
comfort is increased upon lying down and some- 
what relieved by standing. Small herniae are as 
apt to give as much discomfort as are large ones, 
sometimes more, since the latter may offer little 
obstruction to the passage of food. In left-sided 
diaphi'agmatic hernia, there may be additional 
symptoms such as palpitation from pressure on 
the heart, this being worse when the person lies 
on his right side; upon exertion there may be 
some dyspnoea and shortness of breath. These 
latter symptoms often lead the examiner to sus- 
pect either cardiac or pulmonary disease instead 
of diaphragmatic hernia. 

In right diaphragmatic hernia, the pressure- 
symptoms in the right side of the chest may fol- 
low eating and exertion, usually with dyspnoea 
and shortness of breath, and sometimes pain. 
Often the patient hears the gurgling rush of fluid 
high in his chest as compared with the uninvolved 
side. In these cases of right-sided hernia, the 
subject cannot sleep well on his left side, because 
of palpitation and the sensation of pressure pro- 
duced by the herniated viscera lying against the 
pericardium. 

From a roentgen viewpoint, the diagnosis of 
left diaphragmatic hernia is comparatively sim- 
ple. The fluoroscopic examination or the X-ray 
films usually show the stomach with its tell-tale 
gas bubble and often the haustrated gas-filled 
loops of the colon, lying up in the thorax. 

On the other hand, the roentgen diagnosis of 
. right diaphragmatic hernia offers a certain prob- 
lem in differential diagnosis. In the films, the 

•Prom tho TjOs Anpolos Medical Group and Clinic. 

Submitted October 22, 1934. 


lower half of the chest may appear opaque and 
so suggest pleural effusion, atelectasis or an old 
thickened pleura. Especially is this true when 
there is no gas present in the herniated viscera. 
In the fluoroscope, however, it is not such a puz- 
zling problem inasmuch as the air shadows in the 
lung parenchyma often are visible about the sides 
of the contained viscera. When the stomach alone 
is present in the hernia, the tell-tale gas bubble 
seldom is seen because it remains in the fundus 
Avhen the person is in the upright position. When 
a loop of the transverse colon is present, and gas 
is contained within it, the bowel is readily identi- 
fied at the fluoroscopic examination. 

Unfortunately, in many of these cases a fluoro- 
scopic examination is not available to determine 
the cause of the opacity in the lower chest as 
shown in films, and the result is that a diagnosis 
of right pleural effusion often is made. This diag- 
nosis then leads to repeated thoracentesis. Such 
confusion, occurring in a child, was reported by 
Truesdale.'* Thoracentesis produced the flow of 
a milky fluid through the needle because the child 
had ingested milk previously and the needle had 
entered the stomach. Our own case, reported be- 
low, also illustrates this point. Supposing the 
opacity on the right lower chest to be due to fluid, 
one physician sought to tap it, but only blood was 
obtained and the procedure was interrupted. On 
still another occasion, another physician, falling 
into the same error, obtained a turbid, watery 
fluid, but no observation was made to determine 
whether or no the roentgen opacity in the chest 
diminished in size. Now we know that this physi- 
sian obtained gastric fluid. 

. CASE REPORT 

The following is a brief history of a patient in 
whom right, diaphragmatic hernia was found. 

Case J. E . — Age 41, male, white, unmarried; occupa- 
tion, automobile racer and salesman. The family history 
■was not important. The patient had the usual childhood 
diseases, had suffered a skull fracture in 1921 with skin 
burns following an auto-racing accident. 

He was seen by one of us (W.C.) on January 17, 1934, 
at which time he complained of pain in the right chest on 
exertion, shortness of breath, palpitation on lying on 
his left side and pressure in the lower right chest after 
eating and on Ijung down. 

The present illness had its onset in June, 1927, following 
an accident while piloting a car in the Memorial Day races 
at the Indianapolis Speedway. When the accident oc- 
curred, the patient was throwm violently against the 
steering wheel. He became unconscious; on aw^akening 
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lio su/l'crcd inucli pnin in tiic right chest and was removed 
to a hospitni. After examination, it was reported that a 
eonpie of riiis had heen fractured on the right side and 
fluid was present in the right chest. Pneumonia followed 
hut the patient recovered. He stated that the fluid re- 
mained in his chest for the ne.xt two years, hut, in 1930, 
a physician obtained only blood on performing a thora- 
centesis. Ilis symptoms continued and, in 1931, another 
thoraccnte.si.s was done; on thi.s occasion a turbid, watery 
fluid was obtained. No improvement was noted in his 
••••ymptoms. The patient could not resume his auto racing 
because the exertion caused pain in his right chest, asso- 
ciated with shortness of breath. Ho could not sleep on 
hi.s left .‘■idc a.s that position caused palpitation and a 
feeling of pres.sure about his heart. He had experienced 
prc.svure in his right chest on lying down and after eating. 

Plnitticdl c.r(i,iiu<t:lion f.lanuary 17, 1934, at 4 :00 p.m.)— 
bcigiit 5 feet 9 incites, weight 161 lbs., temperature 98.6 
degrix-.:. pulse 76, respiration 18. Patient presented the 
appearance of a well-devciopcd and wcll-noiirished man, 
experk ncing no apparent pain or discomfort. The scalp 
wfi.s clear; there was a rece.ssion of the hair over the 
icmplv.s. The eyes, no?e. and cars e.ssentially were nega- 
tivi'e Tiicre was no adenopathy or palpable thyroid. The 
examination revealed no diaphragm excursion and 
P‘!cii:~ion dullness over lower half of the right che.st with 
.".h-'cr.ce of breath sounds; rale.s were absent. Heart — left 
bold- r dulinc.^s was at the nipple line; the sounds were 
reguhar and ro murmurs were heard. The blood pressure 
W. 1 S 11 $ T2. .-l/,(/,)H!c;;_.ccaphoid with moderate subcu- 

l.ancou,'! fat. I'alpation elicited no lendcrncs.s or masses. 
The liver edge could not be felt, nor could the spleen. 
Ger.ito-urinary examination and extremities e.s.sentially 
Were negative. 

Tin- patient then was referred to one of us (W.C.B.) 
for X-ray fi!m“ of cho.sl and a fiuoro.=copic examination. 
The .X-n.;, rdm revcaied an area of opacity occupying the 
right cla-t extending from the level of the fourth rib 
anurmrly downward. The shadow was uniformlv den.se 


Fig. .. Rarium-fiiled coion lying in right thorax C. 
ter, ion), A. (liver in thorax), r. (fundus with gas bubble), 
.T. (spleen), A./C. (left kidney). 


Fig. 1. Barium-filled stomach and colon in right thorax. 
F. (fundus), Ptjl. (pylorus), D.C. (duodenal cap), C. 
(colon). 


throughout and suggested fluid. The fluoroscopic examin- 
ation showed small gas collections within this opaque area; 
a diaphragmatic hernia was diagnosed. The patient was 
then given a drink of barium sulfate suspension. The 
barium was observed to pass into the pylorus which then 
was seen to be located in the opaque area of the right 
chest. This demonstration was facilitated by having the 
patient lean to the right. A gas bubble remained and its 
presence signified that, in addition to the pyloric half of 
the stomach, the colon also was included in the hernial 
area intruding into chest cavity. 

Films were taken at once and again on the following 
morning. These films (Figs. 1 and 2) reveal the presence 
of the terminal half of the stomach and the duodenum 
as well as a loop of the transverse colon within the right 
che-st. Furthermore, soft tissue shadows indicated the 
presence of the right lobe of the liver in the chest and 
extending upward to the level of the fourth rib (Fig. 2). 
No leaf of the right diaphragm could he demonstrated. 
The left diaphragmatic leaf was intact; the fundus of the 
stomach lay just below it; adjacent to it was seen the 
shadow of the spleen and kidney (Fig. 2). 

The rocnigen diagnosis was a large, right diaphragmatic 
hernia associated with the pyloric-antral portion of the 
stomach, a loop of transverse colon . and the right lobe 
of the liver in the hernia and lying within the thoracic 
cage. 

Operation — Subsequently the patient decided to seek 
surgical aid at the Mayo (Clinic. On April 7, 1934, Doctor 
S. W. Harrington operated. We are indebted to him for 
supplying us with the details of the operation. We quote 
from his letter: 

"His case has, indeed, been a very interesting one as 
it is quite unusual to have a traumatic hernia in the right 
diaphragm with practically the entire liver in the thorax. 
.At the time of operation on April 7, we found a huge 
opening in the right diaphragm e.xtonding diagonally 
aci'oss from the anteromedial portion to the posterolateral 
portion of the diaphragm. Practically the entire stomach, 
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all of the transverse colon, hepatic flexure of the colon 
. and greater omentum, the entire right lobe of the liver 
and the gall bladder had herniated into the right thoracic 
cavity. 

“We were unable to separate the liver from its attach- 
ment in the thorax through this incision, as it was adher- 
ent to the pericardium, the great vessels, the lung and 
chest wall. After separating the remaining herniated 
viscera and replacing them in the abdomen, the abdominal 
incision was closed and a thoracotomy was done, resecting 
portions of the eighth and ninth ribs. The liver was then 
separated and replaced in the abdomen and the opening 
in the diaphragm was closed. A satisfactory closui-e was 
made possible by a phrenic nerve interruption which per- 
mitted relaxation of the muscles of the diaphragm. The 
pleural cavity was then closed and a blood transfusion 
was given before the patient left the operating table.” 

Subsequently the patient made a satisfactory conva- 
lescence although it was complicated by a post-operative 
empyema. According to Dr. Harrington, further surgery 
may be necessary in an attempt to collapse the remaining 
cavity produced by the failure of the middle and lower 
lobes of the right lung to expand. 


This case is unusual from several angles. It 
was remarkable that the condition remained un- 
diagnosed for almost seven 5'ears. Because of the 
mistaken diagnoses, two needless thoracenteses 
were done, either of which might have proved 
fatal if peritonitis had followed. Finally, the le- 
sion was uncommon because of its right-sided po- 
sition and the magnitude of the hernia which per- 
mitted displacement of the liver, the gall bladder, 
one-half of the stomach and the transverse colon 
to a position in the right thorax in which situation 
they became adherent to the pericardium and the 
great vessels. 

It is for the reasons specified and because the 
patient successfully was operated upon that we 
deemed it well worthy of being placed upon 
record. 
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The Blood Lipase in Patients unih Peptic Ulcer. Its 
relation to hepatic and pancreatic disease. Jonr. Lab. 
and Clin. .Vcd. XIX. Jnly, 19SU ( 1051 -lonS). 

Originally it was thought by Cherry and Crandall that 
lipase appeared in the blood stream only in diseases of 
the liver and of the pancreas. 

In a series of fifty cases of definitely proven peptic 
ulcer, a blood lipase titer equivalent to .3 c.c. of N/20 
sodium hydroxide or greater, was found in thirty-eight 
instances, or 76 per cent. All four cases of gastric ulcer 
studied showed an increased lipase titer. 

In a control series of twenty-five cases, only three gave 
positive results using the above criterion. From the sta- 
tistics, it is concluded that 76 per cent of the ulcer-beai'- 
irig patients had an associated dysfunction of the liver. 
The amount of the lipolytic enzyme was shown to be with- 
out relation to the age or sex of the patient, or to the 
duration of the symptoms. 

H. J. Wolff, Rochester, Minnesota. 

Fred K. Heck and Harold M. Mortimer. 

Carcinoma of the Pancreas. Jour. Lab. and CUn. Med. 
XIX. July, 193i (1058-1007). 

In a series of 50 proven cases of primary pancreatic 
carcinoma occurring in the course of 7,932 autopsies, this 
lesion represented 5.3 per cent of all malignancies, and 
was one-fourth as common as is gastric carcinoma. There 
was a large preponderance in males (corrected statistical 
ratio: 41 males to 18 females). 

In the pancreas, the location of lesions was in the head 
twenty-two times, in the body or tail twenty-three times, 
and throughout the entire organ four times. This per- 
centage ratio (46 per cent in the body or tail) contrasts 
markedly with the statistics usually offered. 


The three most constant symptoms, in order of statis- 
tical importance were pain and weight loss, then anorexia, 
and finally jaundice. Independently Kiefer and Speel pre- 
viously reported cachexia and weight loss as the most out- 
standing signs, followed in order by jaundice and pain. 
Here again, the new report serves to illustrate the vari- 
ability that may be expected. 

The pain usually was epigastric and of differing in- 
tensity; it radiated around the costal margin in some 
eases; in others into the chest (pseudo-angina) ; in still 
others into the groin (ureteral involvement) ; and finally, 
in fifteen cases into the back. In most of the latter group, 
the lesion was in the body of the gland. Relief from 
back pain could be obtained by sitting erect or walking 
bent forward. 

Jaundice was not so commonly seen as might be in- 
ferred from the writings of Bard and Pic; it was, in fact, 
absent in three of the twenty-two cases showing involve- 
ment of the pancreas' head. Strangely, in one instance, 
jaundice appeared, receded, and then reappeared six 
months later with renewed intensity. 

The absence of diarrhoea was emphasized by the fre- 
quency of constipation; only one case in forty-six devel- 
oped diarrhoea; fatty stools were not found in this in- 
stance. 

On physical examination, a mass, firm, usually not nod- 
ular, but at times easily mistaken for liver, could be pal- 
pated in thirty cases. In three of these, the mass moved 
on respiration. Carcinomatosis of the peritoneum mani- 
fested itself in eight cases by ascites, and in three cases, 
by cul-de-sac involvement. 

It was concluded that there is an early occurrence of 
widespread metastasis and that palliative ti-eatment alone 
can he employed. 

H. J. Wolff, Rochester, Minnesota. 


Diverticula of the Jejunum 

A Review of the Literature and the Report of Two New Instances'' 

By 

JEROME S. LEVY, M.D. 
and 

A. De GROAT, M.D. 

I.ITTI.E BOL'IC AUKAX.S.\S 


A TklOXG the diA-crticuJa which are observed in 
the \-ariou.s segments of the alimentary 
canal, tho.sc of the jejunum po.ssess a special in- 
terest because of their rarity and obscure etiology. 
Most of the known example.s of jejunal divertic- 
ula have been reviewed by Watson (1), Roth.s- 
child (2), Helve.stine (3) and Evans (4). Since 
102.5, when Rothschild (2) collected thirty-three 
cases, the reports have been more frequent and 
at pre.sent, including our two cases, we have col- 
lected sixty-eight from the literature. Besides 
thc.'^e proved cases there are three reported by 
Larimorc and Graham (5), three of the five re- 
ported by Case (G), one by Heidecker (1), one 
by .Swanberg (7) and one by Merkelbach (8), 
which were diagno.sed by X-ray but not operated 
upon, and therefore, lack confirmation. If one 
adds those to the above number, a total of seventy- 
seven cases have been reported since Cooper (3) 
in 1844 reported the first case of jejunal divertic- 
ula. The cases composing this review do not 
include diverticula of the duodeno-jejunal junc- 
tion. Fraser (9) quotes autopsy .statistics of 
various author.s who found diverticula of the 
small intestine '‘including jeju- 
na!” but no definite number of 
cases of jejunal diverticula was 
noted. Nor were the cases re- 
ported by Edwards (10) in- 
chuled, as he says; "In a series 
of t<'n specimens of hernial di- 
^'orticulf! of the jejunum 
inve;-'tigated, three are 
multinlc, seven single. In 
two further radiological 
ca.=es, the diverticula 
wore muhiple." He fails 
to state whether these 
are new cases or are in- 
cluded in tliose nrevious- 
ly rofjorted by others and 
•SO merely are restudied. 

PATttOLOC.y 
From a .study of the 

•rroRi tl.r of 

rltu* fif I'nthoU'jrr, r»’*si>pr. 

tIvMy. rnlv*-r>itT of Ark.tnwns 
Uofiw Arknnv.is. 


reported cases, it was found that the sacs usually 
occur along the mesentric border of the gut and 
in close relationship to the arteries and veins. 
It is this relationship which forms the basis of 
the generally accepted theory of etiology. As a 
rule they are multiple, as many as four hundred 
having been found in one case. Twenty of the 
seventy-seven cases culled from the literature 
were solitary; six of these being true instances, 
^ 7 ve having no notation in this respect. Practi- 
cally all of the cases of multiple diverticula were 
“false”, i. e., lacking in one or more of the coats 
of the inte.stine (only two of the forty-one cases 
of multiple diveiTicula were reported as being 
“true"). Six of the seventy-seven cases are re- 
ported arising from the anti-mesentric border; 
all but one were true diverticula. These probably 
are congenital in origin. 

Microscopically, the muscle layers of the gut 
are usually missing, although occasionally one 
may find the longitudinal layer in the wall of the 
pouch. When present it show's evidence of atro- 
phy. The absence or presence of both muscle 
layers distinguishes the true from the false diver- 
ticula. Figure 1 show's a typi- 
cal microscopic picture. The 
mucosa, submucosa, longitudinal 
muscle layer and the serosa ai'e 
present. There is a degenera- 
tion of the mucosal elements and 
the muscle layer shows marked 
thinning and atrophic 
changes. The circular 
layer of muscle is absent. 
Figure 2 w'as taken 
through the neck of the 
pouch in Case No. 2 and 
shows the thinning out 
and loss of the circular 
muscle fibers. Occasion- 
ally, the mucous mem- 
brane and submucosa 
show' inflammatory 
changes. Microscopic 
study then reveals an in- 
filtration of the mucosa 
by polymorphonuclear 
leucocytes, IjTnphocytes 
and plasma cells. Either 


Ficr. 1. Section through wall of the diver- 
ticulum in Case 2. The mucosa, submu- 
cosa, longitudinal muscle layer and 
.seroca are present. The muscle coat is 
exceptionally thin. The circular coat of 
muscle is absent. 
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acute 01 ' chronic changes may be present. 

ETIOLOGY 

The cause of jejunal diverticula is obscure. 
Klebs (3) in 1867 pointed out the definite rela- 
tionship between the mesenteric blood vessels and 
the diverticula, each of the latter arising at a 
point at which one of the vasa recta of the supe- 
rior mesentric artery enters the bowel wall (Fig- 
ure 3) . This predisposes to a weakening of the 
wall and subsequent herniation. Substantiation, 
at least in part, is furnished by the usual lack of 
the muscle layers in the walls of the diverticula, 
which sliow, generally, on microscopic study, only 
mucosa, submucosa with its few fibers of muscle, 
and serosa. If either of the muscle layers are 
present it is the longitudinal muscle which shows 
definite thinning and atrophy. The commonly 
accepted theory is that these diverticula start 
out as small pouches, containing all the coats of 
the intestine, herniating through the weakened 
passage along the blood vessels. Subsequently, 
the muscle layers in the sac which already were 
the seat of some changes further atrophy and 
disappear. As the vessels alternate from one side 
of the gut to the other, so do the small pouches. 
As they enlai'ge, the sacs become confluent and 


Fig. Case 1. A transverse section through the neck 
of a small diverticulum as it passes through the muscular 
coat of the jejunum. On each side is a mesenteric vein 
^ and artery (shown by arro'ws). 


Fig. 2. Section through the neck of the diverticulum in 
Case 2. The portion of the wall of the jejunum shows 
the usual coats of the intestine. Note the disappearance 
of the circular fiber.? of muscle along the wall of the sac. 


thus one large pouch is formed ; its mouth strad- 
dles the mid-line of the mesentric border of the 
intestine. The fact that the majority of these 
anomalies occur in elderly people acld.s further 
weight to this theory. Klebs thought that the 
traction of the mesentery' was an added factor. 

Hanseman (3), 1896, attributed importance to 
the increase in pressure within the gut lumen, 
while Grasser (3), 1899, believed that congestion 
in the mesenteric veins caused a separation of the 
muscle bundles and produced diverticula. Roth 
(3), 1872, advanced the theory that fatty degen- 
eration of the tvnica nniscularis was the domi- 
nant factor. Sudsuki (3), 1900, attributed im- 
portance to the diminished resistance around the 
veins, with changes in the connective tissue. Ed- 
wards (10) recently has classified diverticula of 
the duodenum and jejunum as follows: 

A — Conffenital Diverticula 

1 — Meckel’s diverticulum 

2 — Non-Mecklian diverticulum 

(a) Giant diverticulum 

(b) Diverticulum associated with ec- 
topic pancreatic tissue 

(c) Cyst-like diverticulum 

We believe a fourth group should be added 
here : 

(d) Simple, “true” diverticulum 

B — Acquired Dii'cHicida 

1 — Primary 

2 — Secondary 

(a) Diverticulum due to disease of 
the bowel wall; e. g., ulcer pro- 
ducing a diverticulum of the 
duodenum 

(b) Traction diverticulum 

3 — Pseudo-diverticulum. 
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The Kinuptomafolodii varies from a complete 
absence of fiinctionai disturbance to those of ob- 
struction or perforation. Many diverticula were 
found at autop.sy; a review of the case histories 
failed to disclose any symptoms referable to the 
diveilicula. On the other liand, a number of 
cases had Ijeen .subjected to emergency operations 
for acute abdominal symptoms due usually to 
acute obstruction .secondary to changes of various 
.sorts in tlie jejunal diverticula. A few others 
caused epigastric di.scomfort, in some instances 
thi.s amounted to actual pain, arising at varying 
intervals after meals: this discomfort maj"^ or 
may not have been relieved by soda, thus .simulat- 
ing peptic ulceration. Still other diverticula 
seemed responsible for symptoms of a less defi- 
nite type, such as bloating and fullness, "gas 
rumbling” and an indefinite or vague uneasiness 
after meals. It is readily realized, then, that the 
clinical history offers no definite clue to the diag- 
no.sis. 

Phitidcal t'.rawination, likewise, may fail to 
arouse the .suspicion of a diverticulum. Acute ab- 
dominal .sigiis, v/hen they demand immediate sur- 
gery, offer no problem for the pouch may be found 
at operation. In otlier cases, the routine physical 
e.vaminalion may be entirely negative. However, 
there may be a point of localized tenderne.s.s just 
to the left and above the umbilicus. This clue 
may be the only one and, even then, may not be 


Fig. 5. Case 2. Reproduction of the seventy-two-hour 
rdm. The diverticulum remained filled with barium. 


Fig. i. Case 2. Reproduction of six-hour X-ray film. 
The" ai'rows point to the diverticula of the jejunum filled 
with barium. 


present unless there are inflammatory changes in 
the pouch. 

X-R.A.Y EVIDENCE 

Since the first report of a positive X-ray diag- 
nosis made by Case (6), nineteen cases have been 
reported so diagnosed. Of these, only ten have 
been operated upon, but the diagnosis was con- 
firmed in each case. The second case reported in 
this paper will be the twentieth to be recognized 
by X-ray examination and the eleventh to be op- 
erated upon, thus confirming the prelaparotomy 
diagnosis. 

The characteristic picture at X-ray examina- 
tion is the appearance of a number of small 
pouches of persistently retained barium, usually 
with fluid levels, in the region of the jejunum. 
However, the solitary diverticulum may simulate 
the X-ray picture of a chronic perforating ulcer 
of the stomach or the duodenum. Two such have 
been reported: one by Briggs and Hurst (11) and 
one by Brohee (quoted by Briggs and Hurst). In 
each of these cases, however, the diverticulum was 
at the duodeno-jejunal junction. One of our in- 
stances simulated this picture at the first exami- 
nation but subsequent .study afforded the oppor- 
tunity correctly to interpret the findings. The 
accompanying reproductions of the six-hour and 
seventy-two-hour X-ray films (Figures 4 and 5) 
show' the diverticulum filled w’ith barium. The 
legends are explanatory. 
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CASE REPORTS 

Case No. 1 — A vagabond, American Indian presenting 
sj-mptonis of cardiac decompensation, died shortly after- 
entering the Little Rock City Hospital. He appeared to be 
about 75 years old. The autopsy was performed by one 
of us (A.DeG.). 

The autopsy findings, briefly, were extreme emaciation, 
generalized advanced arterio-sclerosis, cardiac hypertrophy 
and fibrosis, bilateral hydrothorax, ascites and chronic 
passive congestion of the liver and the spleen. There 
was a right hydro-nephrosis and hydro-ureter accom- 
panied by marked atrophy of the renal parenchyma. The 
left kidney showed advanced atrophy from vascular- 
changes and chronic p5-elonephritis. A median lobe hyper- 
ti-ophy of the prostate gland was associated with hyper- 
trophy of the bladder and chronic cystitis. In the base 
of the bladder were two small diverticula. The general 
changes in the gastro-intestinal tract consisted of con- 
gestion and moderate oedema. 

On the mesenteric border of the first seventy-five centi- 
meters of the iejunum were twenty diverticula which 
varied in size fr-om three to forty-five millimeters (Fig. 6). 
The smaller lesions were discovered by dissecting the 
blood vessels entering the bowel. All projected to the left 
side of the mesentery. They were of the “false” type and 
communicated with the intestine by wide orifices (Fig. 3). 
Particular attention -was paid to the small diverticula and 
sections of the entire specimen were made in four of them 
and these were examined microscopically. In none did it 
appear that the muscular coat of the bowel had entered 
into the formation of the sac. For example, in a diver- 
ticulum having a transverse diameter of slightly less 
than three millimetei-s, the circular layer of the intestinal 
musculature was seen to stop short at the neck while, on 
one side only, the longitudinal layer extended over the 
surface of the sac a distance of one and a half millimeters. 
The relation of the sac and the mesenteric vessels is shown 
in Pig. 3. The vessels at this level were not appreciably 
sclerotic. The muscle coat of the jejunum was remarkably 
thin, measuring two millimeters and less. 

Case No. 2 — This patient, ilrs. E. T., age 42, entered the 
hospital on the gastro-intestinal service of one of us 
(J.S.L.). She complained of a burning and “hurting in the 
stomach” which had been present off and on since a first 
attack ten years before; this initial upset was character- 
ized by a fairly persistent siege of vomiting, which she 
alleged lasted nearly a year. There had been a daily 
occurrence of epigastric burning since, aggravated each 
spring. A gnawing sensation frequently was experienced 
from which the ingestion of soda gave but slight relief. 
She also had a cramping pain in the pit of the stomach 
ivhich would begin ■ immediately after eating and would 
last three hours unless relieved by soda. There was a 
definite intolerance to raw apples, onions, sweets and 
fried, greasy foods. 

There was a family history of tuberculosis. The pa- 
tient’s father and mother had died with this disease; her 
husband had an advanced bilateral pulmonary involve- 



Fig. 7. Case 2. High power study of mucosa of divertic- 
ulum. There is an infiltration by plasma cells, lympho- 
cj-tes and poljunorphonuclear leucocytes. 



ment; two children had arrested tuberculosis and one 
other had an active pulmonary tuberculosis. The patient, 
herself, had been in a sanatorium for repeated pulmonary 
hemorrhages but careful study by us failed to reveal 
evidence to justify a positive diagnosis of tuberculosis. 
However-, there was a bilateral bronchiectasis which we 
believed to be the cause of the hemorrhages, one being 
observed while the patient was in the hospital. 

Examination disclosed a small ai-ea of abdominal tender- 
ness localized to the left of the mid-line just above the 
level of the umbilicus. Except for persisitent traces of 
albumin in the urine the remainder of the examination was 
negative. However, the X-ray studies were illuminating. 
The patient was given a barium meal and routine observa- 
tions made. .4t the time of the first examination a large 
pouch, along the greater curvature of the stomach and to 
the left of the mid-line, was noted. No other findings 
involving the stomach or the duodenum were recorded. At 
six hours, the barium had reached the colon but there 
was a definite retention of the barium in the pouch above 
mentioned. There was a noticeable tenderness to pres- 
sure over it and this tenderness coincided w-ith the area 
of tendei-ness noted during the general physical examina- 
tion. The appendix was filled, irregularly so, thinned, 
and there was tenderness associated and limited to the 
appendix shadow. This was noted again at the twenty- 


Fig. 6. Case 1. Portion of the jejunum with numerous 
diverticula along the mesenteric border. Gross autopsy 
specimen. 
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Found at autopsy. 

Found nt autopsy. 

Found at autop.sy. 

Found at autopsy. 

Found at autopsy. 

Found at axitopsy*. 

Found nt autopsy. 

Found at autopsy. 

Found at autopsy. 

Found at autopsy. 

Quote<! by Watson. , , v- .. ^ ^ 

l;Sacno«ed by X-ray; two confirmed by oi>eratjon, others not operated on. 
Quoted by I'lelvcstine. 

Quoted by Ilelvestine. 

Uiacfiosed by X-ray with operative confirmation. 

Quoted by IJcU'esttne. 

Diagnosed by X-ray, operative confirmation, autopsy. 

Quoted by Fx'ans— found in a 7-day-old child. 

Diacnosed by X-ray, confirmed by operation, 
llotli found nt operation. 

Diagnosed acute obstruction (piRmoid), operation showed diverticulum 
of jejunum causing obstruction. 

X-ray diacnosis, operative confirmation. Quoted by Fraser. 

Found at autopsy. Quoted by Rothschild. 

Diagnosed by X-ray; no confirmation. 

Diagnosed by X-ray, confirmed at operation. 

Diagnosed by -Xray. Quoted by Watson. 

X-ray examin;ilion ahowed diverticula of jejunun 
confirmation. 

Quoted by Godard. 

Quotetl by Godard. 

Found nt operation for acute intp.stinnl obstruction. 

Found at autopsy. 

Founti at oj>eraiiou for “acute abdomen”. 

Found at autopsy. 

Noted but not recoenizerl by X-ray, found at operation. 

Not recoRTiired by X-ray, found at operation. 

Found at operation — considered congenital. 

Found at operation 

Not rccoEnircd by X-ray, found at operation. 

Diacnoscsl by X-ray, confirme<I at operation. 

Quoted by Fraser. 

Diaj-nosed by X-ray, confirmed by operation. Similar case to hi.s 
reported in 1021. 

Observed by X-ray, not interpreted correctly, found at operation. 
Both found at oi>emtion. 

Found at operation. X-rayed after operation and found them then. 
One diacnosed by X-ray; two by autopsy; other four were cases not 
reported before. 

Found nt operation. 

Incorrectly railed carcinoma at X-ray examination. Found at opera- 
tion. One .«olitar>’. seen on X-ray film — not corroborated. 

Found at autopsy. 

Diagnosed by X-ray, confirmed by operation. 


operative 


i. Conipilaliuti of Reported Cases of Jejunal Diverticula. The above chart includes the probable cases of divertic- 
ul.a ti7a.-od on X-ray findinprs but without confirmation) as avcH as ail proved eases. The Authors acknowledge their debt 

to Ifelvestine for material dated previous to 1918. 


four hour exaniination, a.s akso wa.s the barium-filled 
pouch, likewpce tender. The patient was given a second 
banuru meal and the relations of the pouch studied. It 
wa,- tiicn recognized ns a diverticulum of the first portion 
of ti;o jcjiiTjtim. The patient was given the gall-bladder 
test (h'c by niaath and films were taken at twelve, si-Kteen 
and treonty \'o shadow was seen on either film, 

from which obcerv.ation it was concluded that the gall 
Madder was non-functioning. A diopnosis of a diver- 
ticiiUsm of the jejunum, pathologic appendi.x, pathologic 
gal! bladder, .and an irritable colon, spastic type, probably 
secondary to the above c.au.ses, was made. 

When patient was oprrated upon by Dr. George V. 
i.etvis, the gall bladder wa.s found to be thickened, en- 
jarged. and with .adho.sions between it and the duodenum, 
rhe .nr,[)end!.v was thickened, injected, and grossly patho- 
• Ogjc. The diverticulum w.as found along the mesenteric 
iKirdcr of the jejunum four or five centimeters distal to 
the duodeno-jcjunal junction. A purse string suture of 
nik was placed at the neck of the sac, the diverticulum 
amputated, the suture tied and the stump invaginated. 


A double row of Lembert sutures was introduced. The 
gall bladder and appendix were removed with the usual 
technique. 

The pathologist (A.DeG.) reported- chronic cholecystitis, 
chronic appendicitis, and a “false” diverticulum of the 
jejunum w’ith inflammatory changes in its vvall. The 
microscopic picture of the diverticulum has been described 
in the body of the paper (Figs. 1 and 2). For the past 
year .and a half the patient has been relieved of most of 
her gastro-intestina] sjTnptoms, except an obstinate con- 
stipation. She does very well on a high vitamin, low 
residue diet and mineral oil. Economic conditions prevent 
constant adherence to the prescribed diet. She has had 
several pulmonai-y hemorrhages. 

CONCLUSIONS 

(1) A review of the literature reveals sixty- 
si.x authentic ca.ses of diverticula of the jejunum. 
There are nine other probable cases, i. e., diag- 
nosed by X-ray but in whom operation has not been 
permitted and the diagnosis, therefore, not com- 
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pletely confirmed. The present authors report 
two additional cases, proved anatomically, one by 
autopsy, one by operation. These instances now 
bring the total to seventy-seven. 

(2) One of the cases reported herein is the 
twentieth diagnosed by X-ray and the eleventh in 
whom operation later was performed with con- 
firmation. 


71.3 

(3) Symptoms of diverticula of the jejunum 
may vary from a complete absence of digestive 
disturbances or abdominal anomaly to those of an 
acute abdominal lesion. The histoiy of peptic ul- 
ceration may be simulated. 

(4) The etiology of jejunal diverticula has 
been discussed and the gross and microscopic 
anatomy has been described. 


BIBLIOGRAPHY 


1. V iitsf.n, C. M. : Diverticula of the Jejunum. Report of Case. S. O. and a., 3S r 

2. Ilotlisclultt, S. : Bivorticula of Jejunum. Surg,^ $12:250*255; 1025. 

3. llelvcstine. F, : False Diverticuhi of tlie Jejunum. 0. ami O., 57:1*5; 1025 


s. 

0 . 

to. 

11 . 

12 . 

13 . 

11 . 

1. ".. 
IG. 

17. 

IS. 

10. 

20 . 

21 . 

oo 

2S! 

24. 

2. ^. 
2C. 
27. 

25. 
20 . 


;C~ ; 1924. 


(a) 

(b) 
<c) 
(«D 
(o) 


PhilaOolphla, I.e.a .and Elanchanl, oG4 ; 1844. 


Cooper, Sir Astlej-. The Anntoinv and Surgical Treatment of Alidominai Hernia. 

Klebs. Hand. /. d. path. Anat., 1 :271 ; 1SG9“ 

Hanseman, Arcfi. }. path. Anaf.. cxxxviii, ;!47 ; 1S9G. 

Crasser, .irch. t. KUn. Chir., lix, ISOO. 

Both, Arch. d. path. Anal., xli, 107 : 1S72. 

(fj Sudsuki, Lansenbeek’s. Arch. /. KUn. Ohir., 70S; 1900. 

Evans. : Enterogenous Cysts and Diverticula, lirit. Surg., 17 :;!4 ; July, 1920. 

DarimotC and Graham. ; Diverticula and Duplieatnre of the Duodenum. .*>. G. nnii O.. 207 200 ; Sept.. 1927. 

Case. J. T. ; Diverticula of the Small intestine Other Than Mcckel’fi Diverticulum. J. A. Jt. A., LXXV, 1403; 1020. 

Swnnhertt, It.: Solitary Diverticulum of the Jejunum. Rndiolo.oi/, 7 :144-14S ; 102G. 

Merkelb.ach. O. : Jejuno-Ilinc Diverticula. Ztchr. /. KUn. Mrd., 124:420; 1033. 

Fraser. I.: The Diverticula of the .Tejuno-IIcum. Brit. J. Surg.. 21:183; 1933. 

Edtvanls. H. C. : Diverticula of the Duodenum ami Jejunum. Lancet, 1 :1G9 ; .Tan., 1934. 

Brietre, P. J., and Hurst, A. F. : .V Diverticulum of the Dtiodeno-Jejunnl .lunctlon Simulatiiift Undiolosically a Gastric Ulcer. Ongs 
Jloep. Kcp., S2:10G; 1032. 

Miller. A. Jl. : Isolated Diverticulum of the .Tejunum. Am. .1. Surg., xl, IIG; 1921. 

Miller, A, M. : Gastro-Intestinnl Diverticula. Bad. Bee. and Chi. Med. Bee., 54:180; Auitust. 1932. 

Cook and Hunt.; Jejunal Diverticula. Atm. Surg., 74:746, 1921. 

Braithwaite. : Brit. J. Surg., 1923. 

Baastrop. : A Case of .Tejunal Diverticulum, Diagnosed b.v X-ray. Ac/« BadMogica, 8:104; 1924. 

Godard, H. : Jejuno-lleal Diverticulosls. Bee. de. Chir.. 0.7 :22 ; 1927. Later reported with Bourdial and Zourekatis. A Case of 
Jejuno-llcal Diverticulosls. Ana. d’anat. path., 0:311: 1032. 

Berry, A. L. : Multiple Dlverticul.a of the Jejunum. Report of a Case. Lancet, 2:490; 1927. 

Simons, E. J. ; Multiple Diverticula of the Small Intestine. Jfitm. .Ifcrf., 11:752; 1028. 

Fort. F. T. : Stditnry Jejunal Diverticulum of laoiif: Standinfr. Tr. Surg. Assoc.. 41:202: 1028. . 

Lambret. 0.. and Siirmout. H. ; A Case of Multiple Diverticula of tbe Jejuno-Ileum. Arch. d. mat. dc Vapp. digestif,, IStiO.,; 1928. 
Ten;r\vali. E. ; Case of Multiple Diverticula of the .Tejunum. .4cfo Chir. Seandinae., 08:102-170: Ma.v 22, 1931. 

Rolinjr. T. 1!.: Multiple Diverticula of the .Tejunum. .1. A. .If. A., 00:520: 1031. 

Riesler, S, K. : Bloom. .\. U., and Wruble. ,1. W. ; Diverticulum of the Jejunum. Am. ,J. Surg., 17:100; 1932. 

Christ. A.: Multiple Diverticula of the Jejumim, Anntomic and Clinical Studies of a Clinical Picture. Dcutschs. Atschr. f. Chir., 
230:500; 103", 

Butler, R. E. : Observations Upon Multiple Tntramesenteric Diverticula of the Small Intestine. Brit. J. Surg.. xxl, 329; Oct.. 1933. 
Flynn, It,; A Case of Ruptured Jejunal Diverticulum. .4e(sfrnli(t>i and Xcw Zealand .fournal of Surg., 3:192; 1933. 

So'meford. : Consreiiltnl Diverticulum of the . tejunum. Loitcct, 1:1015 ; 1030. 

Ijorlche, ^L R. : Seven .Tejunnl Diverticula. BuU. ct Mem. Soc. Xat de Chir., 58:1044: 1032. 

Glshortr.. H. : Multiple Diverticula of tlic Small Intestine. .4rch. /. fCHii. Chir., 105 :314 ; 1931. 


^^Okrin^^ As An Adjuvant in the Treatment of Peptic Ulcer^ 
Observations Upon Twenty-two Patients 

By 

ARTHUR J. ATiaNSON, M.D. 

CHICAGO, ILLIXOIS 


A n adjuvant in the medical management 
L of peptic ulcer was added ivitb the intro- 
duction of gastric mucin by Fogelson (1). The 
beneficial action of gastric mucin in ulcer may be 
due to its viscosity and demulcent properties en- 
abling it to protect the ulcer from chemical and 
mechanical irritation or to its anti-peptic activ- 
ity. It is also probable that some individuals 
with chronic ulcer are deficient in the secretion 
of mucus, the hypersthenic stomach of Hurst (2) , 
Gastric mucin may supply the mucus needed or it 
may influence the synthesis of mucus by the mu- 
cous membi-anes because it contains glycuronic 
acid .which would appear to be necessary for the 

•From thp Dopartmonts of Pl^ys\olo^;.v ami MotUclne, Nortlnvestcm 
University Modicnl School. 
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formation of mucin. Even though in ulcer treat- 
ment we may not admit the specificity of mucin, 
we believe that emollients have a place in our 
therapeutic armamentarium. Olive oil, cream, 
and other fats had been, used for years before tbe 
use of mucin, for a protective action as well as 
a secretoiy depressant action. An excess of fat, 
however, causes nausea and delays the emptying 
of the stomach. Mucin has been thought by some 
to be unpleasant, and in some instances to con- 
tain “secretagogues”, ivhich increase the produc- 
tion of acid gastric juice. Being an animal prod- 
uct, it is subject, of course, to decomposition and 
putrefaction. 

To overcome the objections to mucin we at- 
tempted to find a vegetable substance which would 
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Iiave a rich yield of mucinaginous material and 
conta.in glvcuronic acid. Among the plants stud- 
ied hy us the pod of the okra plant (Ahchnoschu 
/■.‘■■ruh'ijiis} seemed most suitable. The mucilag- 
inous material v.-a.s extracted from the pods, and 
convi:rle{l into a fine powder which we called 
‘•I'kriu”. The details of the method of extraction 
and tlie phy.^cal and chemical properties of okrin 
can he found in our preliminary report (3). Ok- 
rin is exceedingly viscous in aqueous solution 
and has an okra odor and taste. The okrin used 
was entirely free of secretagogues when tested on 
a dog with a pouch of the entire stomach. 

.MATERI.A.L STUDIED 

For the past two years we liave been using 
okrin in the treatment of peptic ulcer in twenty- 
two selected patients. Three other patients, after 
preliminai'j' treatment, did not return to the 
Clinic and could not be reached. Patients in the 
gastro-intestinal clinic having the most difficulty 
on other managements were chosen for this pi'O- 
batory period. Tliis method of selection of pa- 
tients attempted to eliminate that large percent- 
age of ulcer patients Avhich has tempoi-avy remis- 
sions after any tyjie of treatment. 

All patients had liistory, signs, .symptoms, lab- 
oratory evidence and roentgen manifestations of 
peptic ulcer. Ewald test meals, fractional and 
motor tc.st meals and examination of stools for 
occult blood were performed. 

This series includes one patient affected with a 
prepyloric ulcer. There were eight patients ivho 
previously had had gastro-entcrostomy per- 
formed, with recurrent lesions at the stoma or in 
duodenal bulb or both. Thirteen patients had 
duodenal ulcer.s. Some had the complication of 
gastric retention and a definite continuous secre- 
tion a.s evidenced hy retention and night distrG.ss. 
The chronicity of the ulcer diatliesis is indicated 
hy tile '1.2 ycar.s average duration of periodic 
pain. 

.METHOD OF TREATMENT 
Four to eight grams of okrin were taken in 
water, milk, canned milk, or milk and cream evei-y 
hour while the patient was aAvake. Mo.st patients 
were allowed three smooth, bland, low secreta- 
gogiic-yielding meals dailv. with adequate vita- 
mins aiul minerals, but if there was marked re- 
fenfiou or vomiting, feeding.s were begun gradu- 
ally. All patients were treated while ambulatory. 

RESULTS OF TREATMENT 
In seventeen of the twenty-two patients remis- 
.‘•■ion recurred in from one to ten days. There 


was an absence of pain during the day, a cessa- 
tion of vomiting and pyrosis, and diminution of 
night distress within the first two or three days. 
During the next two weeks there was a disap- 
pearance of the night distress, of epigastric ten- 
derness and of blood from the feces. Re-exami- 
nation gave roentgenographic evidence of de- 
creased pyloi'ospasm and decreased emptjnng 
time. It was not possible to give a definite opin- 
ion of anatomical changes in the lesions except 
in those prepyloric ulcers with niche formation 
which roentgen anomaly disappeared after treat- 
ment. Three patients with duodenal ulcer and 
two with jejunal ulcers failed to obtain relief. 
Some of the failures in this “intractable” group 
might have had complicated ulcers with accom- 
panying perigastritis or periduodenitis and peri- 
toneal adhesions causing pain. Surgical interven- 
tion may be necessary to relieve them. There is 
also the possibility of cicatrised ulcer being the 
cause of continuous discomfort along ivith grad- 
ually increasing stenosis due to cicatricial con- 
ti-action and fibrous connective tissue thickening 
at the border of the ulcer. Ten patients after 
preliminary treatment did not take okrin for 
periods of D’om one to six months. Three of these 
had recrudescences which again were i-elieved by 
okrin. 

COMMENT 

In April, 1933, a preliminary report (3) was 
made of the use of okrin for peptic ulcer. At that 
time the supply of okrin was extremely limited, 
so that its use Avas confined to three patients. 
The results were sufficiently favorable to warrant 
additional inve.stigation. Meyer, Seidmon, and 
Necheles (4) confirmed our original report. 

Further .study indicates that okrin relieves pain 
in patients with peptic ulcer and apparently pro- 
duces a remission in a large percentage of ulcer- 
bearing individuals. We cannot prove that the 
ulcer has been healed, but the rapid relief of pain 
may indicate a subsidence of accompanying gas- 
tritis and duodenitis. 

A dii-ect comparison of the benefit of okrin ivith 
gastric mucin cannot be made in a disease whose 
natural histor.y is so variable. It Avas our impres- 
sion that patients taking oki’in did not gain in 
weight so rapidly as those taking mucin. 

Okrin i.s pleasant to take and produces no unto- 
Avard .symptoms. It does not deteriorate or 
putrefy. Okrin. apparently, has a palliatiA'e, de- 
mulcent, protectiA'e action. It should be consid- 
ered as an adjuA'ant to other previously proA'ed 
methods of treating the peptic ulcer patients’ gen- 
eral condition. 
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SECTION II — Experimental Physiology 


The 


^Xhemicar^ Phase of Gastric Secretion and Its Regulation ' 


By 

B. P. BABKIN, M.D., D.Sc., F.R.S.C.f 

MONTPvEAI,. CAN’APA 


W HENEVER I speak before a medical audi- 
ence on the phj’siology of the gastro- 
intestinal tract, I feel somewhat guilty lest I be 
communicating things which have at the present 
time very little or no practical value. Gastro- 
enterology todaj" is chiefly an empirical science — 
the theoiy and the practice in this field of knowl- 
edge stand at present so far apart. But the his- 
toiy of physiolog3’ and of medicine makes me 
strongly believe that the time will come when 
practical medicine will need and will use everj--- 
thing that phj'siolog3' knows. In this connection 
it is enough to remember the case of the string 
galvanometer, now an indispensable clinical appa- 
ratus, Avhich n-as originalb' constructed a 
physiologist, and the idea of which grew out of 
some purely ph3’siological investigations, or the 
case of insulin, the use of which was made possi- 
ble in modern medicine because some sixty-five 
3'ears ago Langerhans (1869) discovered the islet 
tissue in the pancreatic gland and Laguesse 
(1893) propounded the theor3’ of its anti-diabetic 
function. I am convinced that the more often 
the clinician and the physiologist come in contact 
with each other and talk over the things in which 
the3^ are both interested, but on which ,the3’- fre- 
quentb’’ look from diffei*ent angles, the better it 
will be for medicine and for ph3^sioiogy. 

Therefore, I hope 3mu will pardon me if, in dis- 
cussing the regulation of the secretor3' activity of 
the stomach during its second or chemical phase, 
I shall take 3'ou tonight, so to speak, to the labora- 
toiY of ph3'siological thought, and shall tell 3mu 
about our findings and failures, our hopes and 
disappointments. 

It is a matter of common knowledge that the 
gastric secretion is regulated in at least two dif- 
ferent wa3’s: (1) through the nervous S3"stem, in 
the form of reflex action, and (2) through the 
bod3’- fluids, in a humoral wa3^ The first of these 
mechanisms produces the vervons phase of gastric 
secretion (which comprises unconditioned and 
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conditioned gastric reflexes). The second is re- 
sponsible for the second or chemical phase of gas- 
tric secretion. 

The nervous system influences the gastric secre- 
tion through the parasympathetic and sympa- 
thetic nervous s3^stems. The vagus nerve con- 
tains presumably two kinds of secretory fibres: 
(a) those which produce regular gastric juice, 
and (b) those ivhich activate the flow of mucus 
(Vineberg, 1931). There is solid ground for 
believing that different constituents of the gastric 
juice, namely, acid, pepsin, dissolved mucin and 
so on, are secreted b3’- different c3i:ological ele- 
ments of the gastric mucosa (Babkin, 1931). We 
know of at least four groups of cells in the gas- 
tric mucosa — peptic cells, parietal cells, mucoid 
cells and mucous cells of the surface epithelium. 
The three first-named groups of cells are acti- 
vated by the first type of vagus fibres; the last 
group — surface epithelium cells — ^b3'^ the second 
type of vagus fibres. The sympathetic nervous 
S3"stem is responsible chiefly for the secretion of 
mucus (Baxter, 1934, a and b). 

I shall restrict myself to these few remarks 
concerning the nervous phase of gastric secre- 
tion. Our chief interest will be centered tonight 
in the second or chemical phase of gastric secre- 
tion. This phase is no less interesting from the 
clinical point of view than the nervous phase of 
gasti-ic secretion. That such a phase exists is an 
established fact, but the mechanism b3’' which it 
is produced is not at all clear. 

The fundamental fact on which the idea of a 
“chemical phase” is based is illustrated by experi- 
ments in which the nervous phase is eliminated 
in an animal or a human subject, the food being 
introduced directl3’- into the stomach through a 
fistula or a gastric tube. After a certain latent 
period the gastric glands begin to secrete. The 
“chemical phase” ma3" be subdivided into two 
phases, the “p3’'loric” and the “intestinal”. The 
existence of the pyloric phase is proved bA^ the 
following experiments (see Babkin, 1928) : 

(1) In a dog with a gastric fistula, Pavlov 
pouch and duodenal fistula, and the fundus dis- 
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connected from the pjdoric part, the introduction 
of food substances into the fundus through^ the 
fistula, v/ith the exception of alcohol and hista- 
mine, did not provoke any secretion from the 
pouch or from the stomach (Figure 1). 

(2) In a dog with a gastric fistula and Pav- 
lov pouch and the whole stomach separated from 
the duodenum, the same food substances, on be- 
ing introduced through the fistula into the stom- 
ach, produced a secretion from both pouch and 
stomach (Figure 2). 

(2) The introduction of different chemical 
sub.stances, such as meat extract, acetic acid, soap, 
etc., into an isolated and non-denervated, or even 
into a denervated pyloric pouch, caused a flow of 
juice from tlic fundus (Figure 3). 

The last-mentioned finding has been challenged 
recently by Priestley and Mann (1932). The 
negative results obtained by them, however, 
might be partly explained by the methods which 
they cmjiloyed. In one series of experiments the 
effect of a te.st-meal or injection of 1 mg. hista- 
niiiK! was investigated before and after extirpa- 
tion of the jiyloric part of the stomach in the dog. 
No marked change in the acidity of the ga.stric 
juiro was noted. This is what one would as a 
matter of fact expect, because with the test meal 
Un; predominant factor was the neiwous phase, 
and the participation of the pyloric part in the 
.'Stimulation of the peptic glands set up by the sub- 
cutaneous injection of histamine is rather doubt- 
ful. The volume of the secretion was not deter- 
mined in the.«e experiments. In a second series 
of experiments Priestley and Mann introduced 
different .sub.stances into an isolated pyloric pouch 
but failed to obtain a secretion from the stomach 
pouch. It i.s true that one of the substances which 
they used, namely, beef extract, is a recogmized 
stimulant of the gastric secretion, but two others 
(tenth norma! HCl and gastric juice) are known 
to inhibit the gastric secretion on coming into 
contact with the pyloric mucosa (Sokolov, 1904), 
It niu.st further be added that Savitch (1922a) 
noted a state of gastric hypersecretion after iso- 
lation of the pyloric part of the stomach, during 
which the sccretagogue effect of the gastric stim- 
ulants introduced into the latter was not very 
marked. Again, to obtain a definite sccretagogue 


Fig. 1. Diagram of the gastro-intcstinal tract of a dog 
with a gastric (metal) fistula, Pavlov pouch, duodenal 
(metal) fistula and the stomach divided into tivo parts at 
the boundary between the fundus and the pyloric part. 


effect from these stimulants it tvas necessary to 
introduce them regularly day after day into the 
isolated pyloric part, as was done in the case of 
one of SaVitch’s dogs with a denervated pyloric 
pouch. 

Thus the positive results of the experiments of 
Savitch and Zeliony (1913), of Savitch (1922a) 
and of Cinnimata (1926), demonstrating the se- 
cretagogue action of certain chemical substances 
when they come into contact with the pyloric 
mucosa still remain quite convincing in spite of 
the negative results obtained by Priestley and 
Mann. Ivy (1930, p. 289) at the present time 
seems to be inclined also to admit that stimula- 
tion of the pyloric mucosa mas'- influence posi- 
tively tlie secretion from the peptic glands. 

There are also indications that mechanical 
stimulation of the pyloric part of the stomach, 
and even of a “denervated” pyloric pouch, stimu- 
lates the fundic glands. Thus Zeliony and Savitch 
(1914) and Savitch (1922b) showed that me- 
chanical stimulation of the isolated pyloric pouch 
increases the production of pepsin by the fundic 
glands. Lim and Hou (1929) and Lim, Hou, 
Chang and Feng (1930) demonstrated that an 
abundant secretion of gastric juice could be pro- 
voked by the action of objects, such as bones, on 
the pyloric mucosa. 

The existence of the intestinal chemical phase 
of gastric secretion has been proved by the follow- 
ing experiments on dogs; 

(1) Secretion, after feeding, in a whole stom- 
ach isolated according to Fremont’s method 
(Frouin, 1899; Ivy, Lim and McCarthy, 1925). 

(2) Secretion, after duodenal feeding, in the 
Avhole stomach obstructed at the pylorus (Scott 
and Ivy, 1931 ; Webster, 1932) . 

As an example of the second type of experiment 
I may quote the following, which was performed 
in our laboratory (Webster and Armour, 1932) , 
and is illustrated in Figure 4. A dog with 
oesophagotomy, gastric and duodenal fistulae and 
obstruction of the pylorus was being given a diet 
of glucose, casein, cream, NaCl and vitamins (cod 
liver oil, tomato and orange juice). The curve 
of the gastric secretion shows two rises, which 
are undoubtedly due to the introduction of the 
nutritive mixture into the intestine. The morn- 
ing secretion, when glucose and saline were given, 
was scantj'. This was due not only to the slow 
rate of introduction of the food but also probably 
to .slow formation of gastric stimulants in the in- 
testine, because the same result, i. e., a latent 
period of thi-ee to four hours, was noted when 
the feeding was commenced with casein solution. 
Between 11 ;45 a. m. and 12 noon, 100 c.c. of 
cream and 10 c.c. of cod liver oil were given. This 
produced a marked inhibition of the secretion. 
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From 2 p. m. to 4 p. m. casein solution was 
given. The first rise was presumably due to the 
effect of glucose and soap, the second to the prod- 
ucts of casein digestion. . 

Certain substances, such as fat, concentrated 
solutions of glucose, etc., inhibit the gastric se- 
cretion on being introduced into the duodenum. 

From these experiments, and many others 
which I need not quote here, it is evident that 
certain substances, by virtue of their chemical 
properties provoke gastric secretion on coming 
into contact vdth the mucosa of the pylorus and 
small intestine. The mechanism by which these 
substances activate the gastric glands is not at 
all clear. We know, it is true, that the long reflex 
paths are not involved, nor short reflex paths, if 
these exist. This is evident from the fact that 
denervation of the whole stomach or of a pouch 
does not hinder the stimulator}^ effect of these 
substances. IMoreover these chemical stimulants 
provoke secretion in a gastric pouch ti^ansplanted 
to another part of the bod.v (Iv}’- and Fan-ell, 
1925). On the other hand, the effect of local ap- 
plication of tliese stimulants to the fundic mucosa 
is, with the exception of alcohol and histamine, 
pi-actically ml. And yet the glands producing the 
gastric juice are embedded in this mucosa. If , 
short refle.x paths do exist, their receptors in the 
mucosa ought to be stimulated locally by the 
chemical stimulants. However, this is not the 
case. Chemical stimulants also produce a secre- 
tion from the fundus, when introduced into the 
completely denervated pylorus (Savitch, 1922a). 
Therefore, they can act from the pyloric part of 
the stomach and from the small intestine on the 
fundic glands through the blood only. 

The mechanism by which the peptic glands are 
activated during the second or chemical phase is 
more or less clear until we reach this point. From 
here on the problem becomes a very complicated 
one. There is no intention on my part to discuss 
.the many, theories that have been put forward in 
.explanaHon of this phase of the gastric secretion. 
But consideration of a few definite facts relating 
to this problem may be interesting and useful. 
There are several ways in which chemical stimu- 
lants may act humorally on the gastric glands : 

(1) By the formation of a specific hormone 
(sometimes called “gastrin”). This was the first 



theory suggested by Edkins (1906) ; it has been 
supported more recently by Savitch (1922a). 

(2) By the absorption from the pyloric part 
of the stomach and from the small intestine of 
chemical stimulants present in the food or formed 
from it during digestion. These substances, which 
are carried in the blood to the gastric glands, are 
supposed to activate the secretory cells directly. 
The chief exponent of this opinion is Rasenkov 
(1925). 

(3) The chemical substances or “gastric hor- 
mones” mentioned in point (2) after absorption 
may stimulate the gastric secretion, not by direct 
action on the glandular cells but (a) through the 
local gastric plexuses or (b) through the centers 
in the brain. 

Let us discuss the possible mode of action of 
chemical stimulants on the gastric glands. 

Attempts have been made by many workers to 
extract a hormone (“gastrin”) from the pyloric 
mucosa. The results, however, cannot be consid- 
ered quite satisfactory, because when a substance 
was extracted from the pyloric mucosa which was 
capable of stimulating the fundic glands it was 
always found to be contaminated with other sub- 
stances. In other words, it was not specific. One 
remarkable point brought out in these investiga- 
tions was that gastrin possesses many features in 
common with histamine. The earlier investiga- 
tors, therefore, concluded that histamine and gas- 
trin (Rothlin and Gundlach, 1921) and histamine 
and secretin (Barger and Dale, 1911) are identi- 
cal. We now know very well that the latter is 
not the case. A secretin preparation can be ob- 
tained which does not produce vasodilatation, does 
not stimulate gasti-ic secretion, does not cause the 
formation of the intestinal juice and which, prob- 
ably, is not identical with cholecystokinin. 

The same cannot be stated so positively of gas- 
ti’in and histamine. There are many indications 
that histamine participates in the stimulation of 
the fundic glands. Thus recently Sacks, Lt- 
Burgess and Vandolah (1932) , using as a solvent 
1 per cent H.SO^ and 80 per cent alcohol, ob- 
tained from hog’s pyloric mucosa an extract 
which lowered the blood pressure and produced 
gastric secretion. The active substance was iden- 
tified chemically as histamine sulphate or picrate. 
Histaminase, when added to this extract, de- 
stroyed its secretagogue property. These inves- 
tigators concluded that their experiments offer 
strong evidence in favor of the view that in acid 
extracts of the pyloric mucosa histamine is the 
sole secretory excitant which is active when the 
extract is introduced subcutaneously. However, 
they add cautiously that “it has not been proved 
that histamine is the gastric hormone; neither 


Fig. 2. Diagram of the gastro-intestinal tract of a dog 
with a gastric fistula, Pavlov pouch, duodenal fistula and 
the stomach separated from the duodenum at the pyloric 
sphincter. 
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has it been provci that there es a gastric hor- 
mone". 

(Juite natural iy the question arises; could not 
histamine I'e the’liormone of the chemical^ phase? 
Tempting as it is on account of its simplicity, this 
thooi’y cannot be accepted at the present time. 
That ’hi.stamine does participate in some way in 
the mechanism of the chemical phase cannot be 
denied, but it would be incorrect to say that his- 
himine is the .soie hormone in this phase. The re- 
lations seem to be much more complicated. Thus : 

(1) Histamine is very readily extracted by 
acids, yet the mineral acids, on coming into con- 
lad witii the pyloric mucosa, do not stimulate gas- 
tric secretion and, in such concentrations as 0.3 to 
O.f) per cent HCl, even inliibit it. Therefore, acid 
extracts of the pylorus undoubtedly contain his- 
tamine, but Ihia does not mean that acid on com- 
ing into contact with the pyloric mucosa will lib- 
erate bistamine. 

(2) The chemical properties of the gastric 
juice secreted on histamine are somewhat differ- 
ent fr(»m those of the juice secreted during the 
secmul phase, although they have many common 
feature.^. Thus, “liistamine" juice is especially 
poor in organic constituents and nitrogen as \vell 
as in pepsin. Repeated subcutaneous injections 
of 0.7.T to 1.0 mg. of histamine in a dog produce 
a gastric secretion with rapidly diminishing di- 
gestive power and nitrogen concentration (Bab- 
Icin, lO.lO; Vineberg and Babkin, 1931; Gilman 
and Cowgill. 1931). Although the .secretion in 
respo!\He to chemical stimuli may be of the same 
m.'ignitude as the .secretion produced by his- 
tamine, the concentration of organic substances 
and tlie peptic pov.-er of the former will be some- 
what higher. The only exception is in the ca.se 
of alcohol, which elicits a copious flow of gastric 
juice very poor in oi-ganic constituents. 

.-\.s was demonstrated above, in dogs with 
oe.sophagotomy, a gastric and a duodenal fi.stula, 
and oiislyuction of the pvlorus, the gastric secre- 
tion continue.s for a very long time after the intro- 
duction of fond mixture into the intestine. Could 
tills .secretion be due to the fonnation of hi.s- 
tamine in the inte.stinal muco.sa. or its liberation 
therefrom, under the influence of food masse.s? 
The small intestine, as was demonstrated by Ee.st 
and ^IcTTenry (19.30), contains a comparatively 


Fig. 3. Di.agram of the gastro-intestinat tract of a dog 
with a gastric fastula, gastro-entei-ostomosis and an iso- 
lated pyloric pouch. 


large amount of histamine, but at the same time its 
mucous membrane possesses an extremely strong 
histaminase. Could histamine, if it is formed in 
the intestine, be absorbed as such in these circum- 
•stances? This is not yet definitely proved. There 
is very meager evidence of the increased content 
of histamine in the blood after a meal. The experi- 
ments of Koskowski and Kubikowski (1929) and 
Koskowski (1933) could not be considered as af- 
fording proof of that. These investigators tested 
the effect of defibrinated blood on the uterus of a 
virgin guinea pig. The “fasting” blood hardly 
affected its contractions, whereas the “fed” blood 
(i. e., after a meal) produced a strong contrac- 
tion. Among the substances which might be pres- 
ent in the blood, they found that histamine, chol- 
ine and alpha-alanin are able to produce such an 
effect. The statement that the motor reaction 
observed in the uterus is due to histamine would, 
in these circumstances, be very inconclusive. 

How complicated is the problem of the chang- 
ing composition of the blood after ingestion of a 
meal is shown by the experiments of Rasenkov 
and his students (1927). They found that blood 
taken from a dog before it was fed did not pro- 
duce any effect on the blood vessels of the isolated 
ear of a rabbit, or the frog’s web, whereas the 
blood of the same animal after a meal acquired 
definite vasoconstrictor propei'ties. This effect 
was not clue to a greater output of adrenaline 
after the ingestion of food, since the same reac- 
tion was noted with the “fed” blood of adrenalec- 
tomized animals. Moi’eover, the coronary blood 
vessels of the isolated heart of a cat or rabbit 
were not influenced by the “fasting” blood, but 
were caused to conti’act by the “fed” blood, which 
does not indicate the presence of an excess of 
adrenaline in the “fed” blood. (The reaction of 
the coronary vessels to the "fed” blood is inter- 
esting frem a clinical point of view, since an at- 
tack of angina pectoris often occurs after a meal.) 
Rasenkov's experiments were pei-formed both on 
animals and on man, and gave analogous results. 
In patients with gastric hyposecretion or achylia 
gasti'ica, the blood did not acquire vasoconstx’ictor 
properties after a meal. Rasenkov ascribes the 
vasoconstrictor action of the “fed” blood to 
changes in its chemical composition. 

Many of these data do not favor the theory that 
the second chemical phase is due to the liberation 
of histamine from the pyloric and intestinal mu- 
cosa and accumulation of this substance in the 
blood. And how may that histamine be liberated 
which is deposited in the fundic mucosa? Gavin, 
McHenrv and Wilson (1933) .showed that 80 per 
cent of the histamine content of the stomach is 
preoent in the fundic mucosa, and only 12 per 
cent in the pyloric mucosa. But the fundic mu- 
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cosa absorbs practically nothing. If its histamine 
is mobilized during secretion, some internal fac- 
tor acting through the blood is responsible for 
this. , 

(4) Some very instructive experiments . have 
been performed with atropine, although the re- 
sults do not give a direct answer to the question 
of the rdle of histamine in the intestinal phase. 
Ivy, Lim and McCarthy (1925) demonstrated that 
in dogs, with the entire stomach formed- into a 
pouch and the duodenum joined to the oesopha- 
gus, atropine inhibits the gastric secretion pro- 
duced by different means. They did not study the 
secretion, however, after the effect of the atro- 
pine had passed. In similar experiments Webster 
and Armour (1932) used dogs with oesophagot- 
omy, a gastric and a duodenal fistula, and the 
stomach obstructed at the pylorus. They collected 
the gastric secretion for a period of 24 hours. 
The animals, which were fed through the duo- 
denal fistula, had, of course, only an intestinal 
phase of gastric secretion. Two milligrams of 
atropine sulphate stopped this secretion for three 
hours. However, when the effect of atropine had 
passed off, the renewed secretion compensated in 
volume for the temporary inhibition. Thus, for 
example, the day before the injection of atropine 
the total secretion for 24 hours in one of the dogs 
was 600 c.c. ; on the day of atropine injection it 
was 630 c.c. ; and the follow'ing day it amounted 
to 650 c.c. One of the explanations of this phe- 
nomenon may be that atropine prevented the for- 
mation in, or absorption from, the intestine of 
hormones or secretagogues (polypeptides, amino- 
acids, etc., cf. Ivy, 1930) . The inhibition by atro- 
pine of pancreatic and intestinal secretions as 
well as of the motility of the intestine and the gall 
bladder, must also be taken into consideration. 
Thus, atropine indirectly may inhibit the forma- 
tion of amino-acids, the splitting up_ of neutral 
fat and the formation of monosaccharides. As to 
the question whether histamine is liberated by the 
intestinal wall or absorbed from the chyme during 
intestinal digestion under normal conditions or 
after a small dose of atropine, we must frankly 



saj- tiiat we do not know. But it is extremelv 
doubtful that the inhibitory effect of atropine is 
due to the fact that it prevents the hormones 
already, circulating in the blood from acting on 
the gastric glands, because during three or more 
hours they are either destroyed or eliminated. 
This statement cannot at any rate be applied to 
histamine if it is the “hormone” of the intestinal 
phase. It is a well-known fact that atropine does 
not interfere with the secretory effect of histamine 
on the gastric glands. 

We have obtained other data showing that the 
chemical phase cannot be attributed only to the 
effect of histamine on the secretory cells. Some 
preliminary results from our laboratoiw will be 
communicated here. 

Extracts of beef meat and of different fish 
meats, deprived of fat, were introduced directly 
into the stomach of a dog, and their effects on 
gastric secretion were studied (J. Campbell, un- 
published results). The secretagogue effect of 
these extracts was compared with that of the 
same amount of distilled water, tap water or 
physiological saline. In the control experiments, 
the greatest secretion occurred with distilled 
water, less with tap water and a negligible 
amount with saline. In order that the conditions 
in all the experiments might be the same the meat 
and fish extracts %vere diluted to the same osmotic 
pressure as the saline, and given in amounts of 
200 c.c. It may be seen from Table I that the 

Table I 

Secretagogue Action of Fish and Meat Extracts 
(According to J. Campbell) 

Dog with a Lesser Curvature Pouch and Gastnc 

Fistula 


‘ Introduced 
. SOO c.c. cf 
{ •‘xtract of: 
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of 

Secretion 

min. 

Volume 

c.c. 

Free HCl 

M.Eq./l L. 

lotal ilCl 
M.Eq./l L. 

Pupsiu 

Melt’s units 

Cod 

. 75 

0.59 

100 

116 

135 i 

Haddock 

75 

G.2S 

OS 

113 

117 i 

Salmon 

67 

5.42 

103 

ns 

12.^ 

Meat 

8n 

5.67 

111 . 

125 

5."> i 

I 


aqueous extract of meat gave approximately the 
same amount of secretion as did the extracts of 
fish, but the secretion from the meat extract 
lasted somewhat longer and was more acid, al- 
though it possessed a much smaller digestive 
power, than the secretion from the extract of fish. 
This fact is quite striking. 

Since, on precipitation of the extracts, usually 
it was found that they contained about 1 per cent 
of protein nitrogen, our. attention was directed 
towards the non-protein nitrogen fraction. The 


Fig. 4. The course of the gastric secretion and its total 
acidity (in mg. per cent) in a dog with oesophagotomy, 
gastric and duodenal (metall fistulae and the stomach 
obstructed at the pylorus. The animal was fed through 
the duodenal fistula. (According to Webster and Armour). 
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s!lvyr-b;irvt:i method of Kossel and Kutscher was 
used for the isoiation of the nitrogenous^ bases. 
A.S has i'C'-n previouslv demonstrated (Krimbei'g 
■ I'd Komarov. 1026, 1928), the nitrogenous bases 
are iliose substances which are mainly responst- 
l)le for the pin-siological activity (i. e., secretory 
power) of meat extract. The experiments of Dr. 
Komarov (19':?,, a and b) and of Dir. J. Campbell 
in our laboratory .showed that extracts of the 
nnii-cle of haddock and cod contain absolutely 
more nitrogenous iiase.s than do extracts of meat, 
and rfiativeiy more, a.s a percentage of the total 
non-protein nitrogen. But the most striking fact 
■iv.is that, in the muscle of warm-blooded animals, 
the distribution of nitrogen between the histidine- 
arginine fraction and the l.vsine fraction was 
founri to be in rever.«e proportion to its distribu- 
tion in fish muscle. In the muscle of ox and horse 
the histidine-arginine fraction wa.s larger and the 
ly.-'ino fraction relatively smaller, whereas in fish 
linir.cle the histidine-arginine fraction was consid- 
craiily less than the lysine fraction (Table II). 

Tahle II 

DiatribvtuDi of Noii-Praichi Nitrof/oi in VarhiiH 
Tyyivf: of Ulnsde Expratscil in Pe.rcentapeft 
of Total Non-Pi'ofcin Nitroqcn 
(According to S. A. Komarov and J. Campbell) 
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When tiiese fimctions were tested separately on 
gasln'c .‘••ecretion, the histidine-arginine fraction 
produced a flow of juice which was abundant in 
volume hut poor in enzymes, tvhereas the lysine 
fraction caused a .scanty secretion of juice rich in 
enzymes. This may he seen in Table III, The 

Table III 

Secret a (/ni/io; Action of Fractio7is of Cod Mmcle 
(According to J. Campbell) 


rf 

TiilP.l 

Nitrnri'n 

Voliinip 

r.f 

Vrrr 

ua 

ToDil 

ItCI 

h. 

JVjHin 

Mctt’j'iinit*' 

V.'L’ 1~ 

101 1 

0 C.t 

KKI 

MO 

(So 


(-.0 

0 

10.-, 

121) 

.s.-. 

’ Arr”, r.r 


■i 


‘ inr 

r/j 






•nv 


concentration of pep.sin is seen to be four times 
greater in the gastric juice provoked by the lysine 
fraction than in the juice elicited by the histidine- 
arginine fraction, indicating the "choline-like” 
effect of the lysine fraction in contrast to the 
"hi.stamine-like" effect of the histamine fraction. 
Therefore, the properties of the gastric juice 
were influenced by the chemical composition of 
the •■'olution.s introduced into the stomach. 


Analogous results were obtained by Smith and 
Cow'gill (1933), who demonstrated in dogs with 
a Pavlov pouch that some preparations of the 
extractive substances of meat produced a greater 
output of pepsin than did others, although the vol- 
ume of secretion was the same. 

The intimate mechanism involved in the action 
of different chemical sub.stances on the gastric 
glands during the second phase has never been 
elucidated. But these experiments suggest that 
it may be of a double nature : chemical stimulants, 
or a hormone, if such exists, may act on the secre- 
tory cells (1) directly or (2) through the inter- 
mediary of the nervous system. The first suppo- 
sition seems to be borne out by the experiments 
which the late Dr, Klein (1932, 1933) performed 
on a completely isolated and transplanted subcu- 
taneous gastric pouch vvithout myentei'ic plexus, 
which secreted in response to a meal and to his- 
tamine. It is not impossible that histamine is 
liberated from the gastric mucosa by some means 
(perhaps by a hormone) and stimulates the secre- 
tory cells. But the data on which the present 
communication is based show that histamine can- 
not be looked on as the 07ihj chemical substance 
which may stimulate the gastric seci’etion. There 
ai'e other factors which must not be ignored: 
chemical stimulants, after they have been ab- 
sorbed, may act on the peripheral nervous appa- 
ratus (gastric plexuses) of the stomach or even 
on the centers of the vagus and of the sympa- 
thetic. Might not certain substances, e. g., those 
which are present in meat extract, after they 
have been absorbed, stimulate the neurones of 
the myentei’ic, and perhaps also those of the sub- 
mucous plexus? This would lead to a greater dis- 
charge of enzymes, because we know very well 
that the activity of the peptic cells is under the 
control of the parasympathetic nervous system. 
In this respect it is very interesting to note the 
recent vvork of Kim and Ivy (1933), in which 
they studied the effect of atropine on the secreta- 
gogue action of vasodepressor-containing and 
vasodepressor-free extracts of liver and meat. 
Atropine prevented the secretogogue effect on the 
gastric glands of the vasodepressor-free extract 
when administered intravenously or introduced 
into the gastro-intestinal tract. On the other 
hand, the vasodepressor-containing extract, on be- 
ing introduced intravenously, did not lose its 
power to stimulate gastric secretion after the 
atropinisation of the animal. The explanation of 
this phenomenon perhaps may be that non- 
purified extracts probably contained a certain 
amount of hi.stamine or histamine-like substances. 

There are some other facts which indicate that 
the presence or lack of certain chemical sub- 
stances in the blood affects the gastric secretion 
through the central connections of the vagi. La 
Earre and Cespedes (1931), using the method of 
cross-circulation (in which the head of one dog — 
the "recipient” — connected with its body only by 
the vagi, xvas transfused with the blood of an- 
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other dog — the "donor”), showed that hypogly- 
caemia produced in the donor by insulin caused 
a gastric secretion in the recipient, whereas injec- 
tion of glucose stopped the gastric secretion. 
Okada and his co-workers ( 1933 ) repoi’t that the 
gastric secretion provoked by insulin could be ar- 
rested by the injection of glucose, or of atropine, 
or by section of the vagi above the diaphragm.’ 
According to them, also the amino-acids (glyco- 
coll, alanin, glutamic acid, histidine) and di- 
peptides such as glycylglycine, injected intraven- 
ously or given in large amount intra-intestinally. 
produce a gastric secretion. This secretion is in- 
hibited by the injection of glucose or atropine. If 
in an animal the vagi have been previously cut 
above the diaphragm, these substances do not 
stimulate the gasti’ic secretion. 

Therefore, we may suppose that the chemical 
.substances responsible for the pyloric and intes- 
tinal phases of gastric secretion act either inde- 
pendently or through the intermediary of a spe- 
cial hormone (the existence of which is still to be 
pi'oved), 7 . c., they act; 

(a) directly on the secretory cells; 

(b) through the intramural gastric plexuses; 
or 


(c) through the centers in the brain, via the 
vagus nerves. 

In other words, the “chemical” phase cannot be 
considered as exclusively humoral, since the nerv- 
ous sj'stem also participates in it. 

The discussion presented in this lecture does 
not strive to establish a new theory of the mode 
of stimulation of the gastric glands during the 
chemical phase of digestion. It has the more 
modest aim of communicating and recalling a few 
facts which will throw some light on this compli- 
cated problem. But I hope that it may seiwe as a 
useful "working hypothesis” which will facili- 
tate further research in the field of the normal 
and pathological secretion of the gastric juice. 

I come to the close of m3’^ lecture. The discus- 
sion presented to 3mu may seem highly theoretical. 
But I am firmly convinced that the time will come 
when a gastro-enterologist ma3’’ wish to regulate 
quantitatively the activity of the alimentary 
canal, and particularl3" of the stomach. He would 
then be eager to understand the mechanism regu- 
lating this activit3% because only a full knowledge 
of all the conditions under which any machine 
works, especially one as complicated as the human 
bod3', can give command over its functioning. 
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Accessible Closed Loops of the Small Intestine and the Colon* 

By 

G. E. BURGET, Ph.0. 

r’OIlTLAND, OKBGON 


S INCE its introduction by Whipple' and his as- 
sociates, the closed intestinal loop has been 
used by many investigators to study the phenom- 
ena of obstruction. In an attempt to show a 
direct relationship between distension of a hollow 
viscu-s and clinical symptoms, we employed the 
closed intc'-stinal loop but made it accessible by 
attaching its anti-mesenteric border to the body 
wall nefir the mid-lino.= The loop, thus attached, 
remains available for puncture by a hypodermic 
needle. By thus entering the loop through the 
body wall at will the pressure or tension within 
the looj) may be measured and the accumulated 
fluid drawn off. 

By this surg-ical procedure we were able to 
carry on a thorough study of the relation of intes- 
tinal distension to clinical symptoms. Our obser- 
\’ations, briefly, will be set forth below. Of even 
greater interest to the physiologist was the find- 
ing that, with care, these closed loops, sometimes 
termed "chronic loops,” become normal segments 
of inte.stine which may be used to study absorp- 
tion. 

TECHNIQUE 

A description of the technique used in making 
closed loops which are accessible is given here in 
briefest outline since the details may be obtained 
from earlier publications.^ ’ 

Medium size dogs are used and aseptic surgical 
technique followed throughout. The peritoneal 
cavity is entered through a right rectus incision 
(left rectus if colon loop is desired*), two centi- 
melor.s from the mid-line with the umbilicus 
marking the mid-point of the incision. The duo- 
denum i.s picked up for orientation and a segment 
of llie jejunum or ileum chosen for isolating. It 
.should bo 8 to 10 cm. long and have a good mesen- 
teric blood supply which is not emban'assed when 
the segment is brought to the body wall. If a 
colon loop is desiz'ed this can be as readily made, 
provided the mesentery is of sufficient length. 
Its location is limited to the tran.sverse portion or 
better described as the portion supplied by the 
right colic artery. The continuity of the intestinal 
tract is re-established by an aseptic end to end 
anastomosis and the loop attached to the an- 
terior abdominal wall between the incision and 
fhe mid-line in the manner illustrated in Figures 
I and 2. The incision is closed leaving the loop 
accnssifalc by thrusting a needle through the bodv 
\will over its attachment. This is done in the mi- 
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anesthetized animal without evidence of pain 
since this area has been rendered insensitive by 
the original incision. 

Dogs with closed loops thus attached do not 
show symptoms of obstruction unless the loop 
becomes distended with fluid. In this condition 
there is loss of appetite followed by vomiting un- 
less the loop distension is relieved. Non-drainage 
of the distended loop results in diminished blood 
supply, necrosis, rupture and death.'* =* Aspiration 
of the loop fluid when symptoms first appear 
almost immediately brings about the return of 
the animal to a normal state. Obviously the 
eai'ly symptoms are purely reflex, that is they are 
dependent upon the mesenteric nerves to the 
loop I'emaining intact. When these are destroyed 
by lightly scraping the blood vessels with a sharp 
instrument at the time the loop is made, this im- 
portant index of the filling of the loop is lost. 
Animals thus operated upon die rather suddenly 
without showing the early symptoms indicative 
of a high intra-loop pressure. The intoxication 
and the generalized pei’itonitis which follow rup- 
ture of the loop rapidly are fatal. This combined 
picture, namely, the almost immediate disappear- 
ance of toxic symptoms on relieving the disten- 
sion by aspiration of the fluid and the failure of 
toxic symptoms to appear in a denervated dis- 
tended loop until rupture occurs, furnishes strong 
evidence that little if any of the toxic material is 
absorbed so long as the mucosa remains intact. 

The tendency for accumulation of fluid varies 
with the relative location of the loop: jejunal 
loops fill within twenty-four hours following the 
operation, ileal loops seldom fill under forty-eight 
hours, and seldom do colon loops show accumula- 
tion of fluid when there is no interference with 
the mesenteric blood supply. While the jejunal 
and ileal loops must be aspirated at intervals of 
twenty-four to forty-eight hours until complete 
healing has taken place, twice weekly it is advis- 
able to wash them out by injecting and aspirating 
wann physiological salt solution. This prevents 
accumulation of a putty-like debris and thus 
keeps the loop in good condition for absorption 
experiments. We have had animals go as long as 
one year without their loops being aspirated and 
without any abnormal symptoms anpearing. In 
such circumstances, there is a gradual filling of 
the looD with a putty-like substance consisting of 
cast-off epithelial cells, dead bacteria and salts. 
It will be remembered that closed loons never be- 
come sterile but carry a flora which usually is 
dominated by B. coli. 
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Figure 1. 


While colon loops require less attention and less 
frequent washing than do those of the small in- 
testine, irritation of the mucosa in either will 
precipitate fluid accumulation. Repeated fluid 
formation following aspiration usually signifies a 
partial obstruction of the venous return from the 
loop. Before attaching the loop careful inspec- 
tion is advisable in order to make sure that there 
has been no torsion of the mesentery while pro- 
ceeding nith the surgery. 

Loops examined macroscopically after periods 
of from several months to a year were found 
firmly attached to the body wall and resembled in 
all respects segments of normal intestine. In 
microscopic section, the mvscularis was found 
comparable with that of the intact intestine and 
the mucosa showed no material changes from the 
normal. Prom these observations there seemed 
to be no I'eason why these loops might not be used 
to study absorption. 

A series of exijeriments was carried out on the 
absorption of single sugars: dextrose, levulose, 
mannose and galactose.'"' ' The animals were in 
good condition and no anesthetic was used. As 
previously stated, thrusting a hypodermic needle 
thi-ough the body wall into the loop caused no 
evidence of pain. With the animal on its back 
the skin over the loop is cleansed with alcohol 
and 10 to 20 c.c. of a solution of the sugar is 
injected into the loop. The animal is released and 
is returned to its quarters until the end of the 
desired interval when the loop is aspirated and 
washed twice by injecting small amounts of phy- 
siological saline and then aspirating. The sugar 
thus recovered is determined and subtracted from 
the amount injected in order to determine the 
amount absorbed. Repeated experiments on the 
same animal, using a constant concentration of 
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Figs, 1 and 2. Method of attaching tlie loop to the ah- 
dominal wall so that it remains available indefinitely. 
Care is taken that the stitches in the serosa do not pene- 
trate the mucosa. (Martzloff and Burget. An-.h. Snrg., 
1931, 23, p. 10.) 


the sugar, showed quite constant results. Of 
course, loops in different dogs varied somewhat 
in size and consequently the amount of absorption 
in a given time varied with the area of the 
mucosal surface. 

The procedure is simple and is carried out on 
a normal, non-anesthetized animal. There need 
be no loss in failure to recover all the unabsorbed 
material since the total fluid injected into a loop 
may be withdrawn to within a fraction of one 
cubic centimeter. Washing the loop, therefore, 
after withdrawing the remaining fluid following 
an absorption interval makes for almost complete 
recovery of unabsorbed material. We have com- 
pared this method with the method wherein a 
segment of intestine is tied off in an anesthetized 
animal for the purpose of studying absorption. 
The method devised in this laboratory is much 
more satisfactory. Malefactors such as, anesthe- 
sia, trauma in selecting and ligating a segment of 
intestine, and inabilit 3 ’' to repeat the experiment 
in the same animal, all are obviated in our pro- 
cedure. 

The method of using rats by placing the solu- 
tion in the stomach with a small catheter used as 
a stomach tube also has been compared with the 
closed loop. By this method the animal is sacri- 
ficed by a blow on the head at the close of the 
absorption interval and the stomach and small in- 
testine carefully removed for a determination of 
the unabsorbed material. In order to give a 
sufficient quantity of sugar for a satisfactory test 
a high (50 per cent) concentration is used. Prob- 
ably this is irritating to the mucosa and may 
cause reflex spasm of the p.vlorus thus permitting 
small amounts only of the solution to reach the 
intestine during the usual test period. 

The Thiry fistula and the Thiry-Vella fistula 
with their various modifications have been used to 
studj" absorption. The shortcomings of these 


Figure 2. 
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method;^ ;irt‘ so sufliciontly fumiliar that it is not 
ntcc.-sary to discuss them hei’C. 

The accessible closed loop method was found 
quite satisfactory also in answering: the rpiestion 
.ts to whether or not levulose is converted to 
dextrose by the intestinal mucosa in the process 
of absorption ’ This question arose when Boll- 
man and Zvia.nn' found that levulose became less 
eiiVttive in combating the symptoms following 
nepaiectomy if the intestinal tract is also removed. 
In order to clarify the problem, the following pro- 
cedure, witlmut sacrifice of the animal, was ear- 
ned out ; Forty-five minutes after injecting 10 c.c. 

a 20 per cent levulose solution into the loop 
tne animal was anesthetized and a laparotomy 
performed under complete asepsis. The mesen- 
teric \essels to the loop were exposed and 10 c.c. 
of blood withdrawn from the vein. Sy.stemic 
blood also was taken and the two samples ana- 
lyzed for total sugar and for levulose. Levulose 
invariably was present in the mesenteric sample 
but never was found in the systemic blood — pi'e- 
sumably this amount readily was taken up by 
the liver. The mesenteric blood sugar always was 
higher than was the systemic blood sugar by ap- 
proximately the findings for levulose in the 
mesenteric blood. Thus it seemed clear that levu- 
lose i.s absorbed by the intestine as levulose. 

Methods used for studying the absorption from 
the colon have been even moi’e unsatisfactory 
than those applied to the small intestine. When 
it was found that a closed colon loop could be 
made and held in an accessible position indefinite- 
ly, a new method for studying the functions of 
the colon at once seemed available.’'’ ' These 
eIo.sed loops are easy to make and are less diffi- 
cult to keep in good condition than are the loops 
of small intestine. It has been found that such 
loop.s do absorb dextrose but at a rate which is 
about one-half that observed in chronic loops of 
.«mall intestine. The concentration of sugar giv- 


ing best absorption without injury to the mucosa 
lay between 5 and 10 per cent. Physiological 
saline solution also is taken up fairly rapidly by 
colon loops. Sodium bicarbonate added to solu- 
tions of dextrose markedly delayed absorption 
of the sugar. High concentrations of salt or 
sugar produce considerable flow of fluid into the 
loop and discomfort from distension. 

While these findings on the dog do not bring 
direct information as to the clinical value of the 
nutrieni enema-, yet they indicate that the colon 
can absorb dextrose and physiological saline solu- 
tions without difficulty. Further, they emphasize 
the fact, not always fully appreciated in the clinic, 
that high concentrations of sugar, while permit- 
ting a greater amount of sugar absorption, also 
cause a great influx of fluid and more or less irri- 
tation of the mucosa. These, in turn will cause 
discomfort to the patient and probablj’^ expulsion 
of the fluid with an attendant dehydration. 

SUMMARY 

The attachment of the accessible closed intes- 
tinal loop in dogs to the abdominal wall where it 
is readily entered at any time by a hypodermic 
needle has given evidence of the direct relation- 
ship between distension of a hollow viscus and 
clinical symptoms. This procedure allows for 
aspiration of the fluid and consequent recovery of 
the animal with a chronically closed segment of 
intestine. This closed loop adds another device 
for the investigation of absorption of various 
substances by the small intestine. It has ad- 
vantages over methods now in use. The dog’s 
colon permits the construction of a closed loop 
in its transverse portion. 

We believe such an attached loop gives a better 
opportunity for studjdng colon function in the 
dog than previouslj' has been available. It has 
been shown that colon loops absorb dextrose but 
less rapidly than do loops of the small intestine. 
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Tlie Bactericidal Power of the Stomach and Some 
Factors Influence It 

By 

ARTHUR HANSZEN, M.S. 

CHICAGO. ILLINOIS 


I T HAS been shoiATi by many investigators that 
the normal stomach is capable of exerting a 
powerful and quickly active bactericidal effect. 
As one would expect, this property seems to de- 
pend largely on the presence of fi-ee hydrochloric 
acid. Strange to say, however, the empty achlor- 
hydric stomach usually is fairly sterile. Appar- 
ently some bactericidal action is exerted by the 
gash'ic mucosa. 

Obviously, there are several factors which can 
influence the efficiency of the sterilizing mechan- 
ism. Foods which tend to bring out a large 
amount of acid juice should favor the destruction 
of bacteria. Furthermore, much should depend 
upon the rate with which various foods go 
through the stomach. As would be expected, 
liquids, which tend to leave the viscus rapidly, 
carry many bacteria into the bowel untouched by 
the stomach. On the other hand, solids, and espe- 
cially solid foods containing much fat which tend 
to stay long in the stomach, ai'e likely to be well 
sterilized. 

Another factor which might have much to do 
with the sterilizing process is the buffering capac- 
ity of individual foods, that is, their ability to 
combine with and hold the acid. Such food will 
sei've to hold acid in the stomach ; this can be used 
later in the sterilization of other foods. Still an- 
other factor is the ease or difficulty with which 
individual foods can be acidified. 

kluch should depend also on the time relation- 
shins betv’een the taking of a normal meal and the 
taking of infected food or fluid. For instance, a 
contaminated liquid put into an empty stomach 
probablj* would leax’^e so rapidly that later the 
bowel might become infected, but the same fluid 
given at the end of a meal rich in solids might be 
held in the stomach sufficiently long for steriliza- 
tion. 

AUTHOR’S INVESTIGATIONS 

The studies here descinbed were designed to 
throw light on some of the conditions which hin- 
der or help infection of the stomach and of the 
intestine. It is possible that work along this line 
eventually will supply information of considerable 
value, esoecially to persons who reside in foreign 
lands or to armies on the march. 


•Prom tlip rippartmi'nt of Bnctoriolo^y anil Preventive ^lediclnc, 
I’nlversitv of Illinois. Collopo of Medicine, and Rescarcn 
I.:iln>r:itiifies of tlio Illinois Department of Public Health, 
Cbio-,;:,,. 

Snbmitteel August 21, 1934. 


EXPERIMENTS 

The experiments were carried out on seven noi*- 
mal persons and on many patients, most of the 
latter ambulant, and who were affected with 
minor disturbances such as hay fever. The bac- 
terium used alwa\"s was B. prodigiosns which was 
mixed with water or milk with a known buffer 
value and hydrogen-ion concentration. Most of 
the foods used to influence the sterilizing power 
of the stomach were fruits. Such were chosen 
largely because workers in the laboratory already 
were using these fruits for other studies on the 
bacteria of the intestine. Arnold has published 
the results of some of this work. 

THE NUMBER OF ORGANISMS WHICH REACHED 

THE INTESTINE WHEN INFECTED WATER 
WAS TAKEN ON AN EMPTY STOMACH 

Six apparently healthy persons each drank a 
glassful of tap water containing approximately 
260 million B. prodigiosm. This water contained 
several hundred tiny “paraffin-wax” granules 
which served to delimit the stools being observed. 
When the stool was mixed with water, the gran- 
ules floated to the surface. 

After drinking infected water or milk, the per- 
son waited 15 minutes and ate breakfast. Four 
hours later he had lunch, and four hours later he 
washed out his colon with a large enema. These 
washings showed an abundance of the paraffin 
gi-anules. Plate counts showed in four of the per- 
sons that from 9 to 27 per cent of the number of 
the B. prodigios 2 is swallowed were recovered. In 
one person, 86 per cent was recovered, and in 
another, 231 per cent. Obviously, in this last 
person, there had been multiplication of the or- 
ganisms. 

Unfortunately, in these experiments, the gas- 
tric acidity of the several persons experimented 
on was not estimated. 

THE INFLUENCE OF ONE MEAL ON THE 
STERILIZATION OF A SECOND MEAL 

In this experiment the conditions were the same 
as in Experiment 1, with the difference that the 
person ate a banana one hour before drinking the 
infected fluid. The result noted was that, al- 
though a large number of “paraffin-wax” granules 
came through, absolutely no B. prodigiosis could 
be seen. 
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Table I 


i 

i Material 

Cubic centi- 
meters of nor- 
mal NaOH 
used in titrat- 
ing from pH 

2.0 to pH .3.0. 

Diy pov.-dpr 10 grams mixed 
Trip water 100 c.c. 

1 5 N nCl 2.5 c.c. 

with 

} 

9.6 

lino g,’,*. raw banana pulp acidified to pH 2 

38.0 

i,“n’,cin 

I’urc- juice 25 c.c. 

Top '.voter 75 c.c. 

5/N HCt 1.2 c.c. 


8.0 

(irnpofruit 

Pure juice 100 c.c. 

.5/N IICl 1.6 c.c. 


7.0 

Prune 

Dry powder 10 grams 

Tap water 100 c.c. 
r,/X HCl 1.8 c.c. 

7.0 

Milk 

' Whole .“wcet 

milk 100 c.c. 

5 'NHCl l.SSc.c. 


i 

j 6.5 

i 

■ .-Ipple 

Dry powder 10 grams 

Tap water 100 c.c. 

' .l.'N HCl 1.16 C.C, 

1 

! 5.6 

j Water 

1 Chicago tap 100 c.c. 

N HCl 0.4 C.C. 

1 

1.0 

i 


SEVERAL FACTORS WHICH INFLUENCE THE 

BACTERICIDAL ACTION OF THE STOMACH 

In the third series of experiments, a healthy 
male student was used as a subject. One and one- 
half hours after a test meal of milk, his gastiuc 
contents usually had a pH appi-oximating 1.5. In 
the morning before breakfast, a Kehfuss tube was 
passed into the .stomach. Then single foods of 
known bulTer value wei’e ingested at intervals; 
samples were removed and the pH determined. 
At intervals of from 10 minutes to two and one- 
half hours, food or water, infected with a known 
number of B. prod\(fu>mi.sf was ingested, together 
with the “paraffin-wax" granules to be used as a 
marker. Different colored granules -were used on 
successive days. An ordinary luncheon, unin- 
fected, was taken at varying periods of time after 
the infected meal. From seven to nine hours 
after the infected metd, two large enemas were 
taken, and plate counts of bacteria Avere made. 

Experimental Series No. ,3 showed that few or 


no bacteria reached the colon in a viable form 
when all of the following conditions were ful- 
filled. The omission of any one of them caused 
bacteria to come through. These conditions were: 

(a) That the first or uncontaminated meal 
consist of a large quantity of well-buffered fruit, 
such as the pulp of a whole banana. 

(b) That the stomach contents have an acid- 
ity greater than pH 2 just befoi-e the second or 
contaminated meal was consumed. 

(c) That the interval of time between the first 
meal and the second be between twenty minutes 
and two hours. 

(d) That the interval of time between the sec- 
ond or contaminated meat and the next meal be 
an hour or more. It appears that if a meal be 
taken shortly after the contaminated fluid, it is 
likely to w’ash into the stomach from the pharynx 
and the esophagus, bacteria which were left be- 
hind when the contaminated material was swal- 
lowed. If this third meal is large or fluid or well 
buffered it may cany some of the bacteria from 
the pharynx through into the duodenum before 
the .stomach can become sufficiently acid to kill 
them. If one wait an hour before taking the 
third meal, the bacten’a left in the pharynx all 
will have been washed into the stomach by .saliva 
and then destroyed. 

To sum this up, whenever conditions were such 
that the infected meal was promptly acidified by 
the remains of the previous meal, sterilization for 
the organism used was marked. 


Table II 


Material 

Cubic centi- 
meters of nor- 
mal HCl from 
initial pH to 
pH 3.0 or 
“acid deficit". 

Milk 

Whole, sweet 

100 c.c. 

10.0 

Banana 

Dry powder 
Tap water 

10 grams 

100 grams 

4.0 

Prune 

Dry powder 
Tap w.ater 

10 grams 

100 grams 

3.0 

IVheat cracker 
Dry meal 

Tap w.ater 

10 grams 

100 grams 

1.75 

Apple 

Dry powder 
Tap water 

10 grams 

100 grams 

1.25 

Water 

Chicago tap 

100 grams , 

0.5 j 
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THE BACTERIA ARE KILLED BEFORE THEY 
BEACH THE DUODBNUJI 

In these experiments, a tube was passed into 
the duodenum of a healthy student who had nor- 
mal gastric acidity. A glass of milk infected with 
B. prodigios7(s was ingested, and as was to be 
expected, it was found that much of this milk 
passed immediately into the duodenum with a pH 
of 7, and with no sign of sterilization. On other 
occasions, the milk was given one and one-half 
hours after the eating of two bananas. It had 
been shown previously by the author that these 
bananas soon are converted into a liquid chyme 
which remains in the stomach highly acid for a 
long period of time. In these experiments no 
viable B. prodigiosus could be recovered from the 
duodenum at any time within three hours after 
the taking of the infected milk. This experiment 
was repeated several times on ambulant patients 
with like results. 

THE BACTERIA APPARENTLY ARE KILLED AND 
NOT “BENUMBED” 

Because of some work done by Johnson and 
Arnold and by Nedzel and Arnold on the stomach 
of the dog, the question arose; Miglit it not be 
that the apparently dead organisms leaving the 
stomach are. only “benumbed”, and might it not 
be possible for them to regain their viability 
later? A series of experiments v-as performed on 
man by Gulbrandsen and Hood of this laboratory 
and by the present author, which offered no sup- 
port to the view that the organisms were only 
“benumbed”. It is a remarkable fact that if a 
glass of milk rich with bacterda is ingested when 
the stomach contains enough well-buffered and 
acidified material so that after mixing witii the 
milk, the pH remains less than 3.0, viable bacteria 
will not be found in the fluid removed by tube five 
minutes later. 

THE VARIED BUFFER VALUES OF DIFFERENT 
FOODS 

In this experiment, an effort was made to find 
well-buffered foods which would keep the acidity 
of the stomach high and which would prevent the 
escape of bacteria following the ingestion of in- 
fected food and water. Arnold informs the 
author that for 5 ’-ears physicians in the tropics 
have given acidified water for the prevention of 
cholera or have prescribed alcoholic drinks for 
the same purpose. 

Table I shows the different buffer values for 
water and the foods tested. As a unit of buffer 
value, I have used Van Slyke’s measure %vhich is 
represented by the number of cubic centimeters 
of norma] NaOU necessary to change the aciditv 
from pH 2 to pH 3. I need not attempt here to 
go into the question of why one food is a better 
buffer than another within this particular range. 

From Table I it will be seen that a number of 
fruits constitute very good buffers in this highly 


acid range. Actually, raw, acidified banana pulp 
appears to have a buffer value around 38, or six 
times that for the same weight of whole sweet 
milk. Furthermore, in my experiments, banana 
pulp gave rise to large amounts of a highly acid 
chyme in which much acid was held until it 
needed to be given off to sterilize food or water 
subsequently ingested. 

THE AMOUNTS OF ACID REQUIRED TO ACIDIFY 
DIFFERENT FOODS 

Table II gives an idea of another property of 
foods which should have a decided influence on 
the degree of sterilization of the stomach. This 
is known as the “acid deficit”, or the amount of 
n.ormal HCl required to change the initial pH to 
pH 3. 

Obviously, such substances as water, which can 
verj' rapidly be brought to a high acidity, could 
be sterilized more easily than could milk which 
needs the addition of 20 times as much acid to 
bring it to a pH of 3. Similarly, infected bread 
could be acidified and sterilized more easily than 
could be infected bananas. Fortunatelj’’ this fruit 
usually is steidle, bacterially, when eaten, so one 
does not have to be concerned over its “acid 
deficit”. 

At present, the buffer v^alues and acid deficits 
of other foods are being determined, and these 
pi'operties will be studied in relation to their in- 
fluence on the sterilization of the stomach. 

SUMMARY 

It is shoYTi that the bactericidal power of the 
stomach can be influenced by a number of factors. 
This property is enhanced by the taking of a meal 
one hour before the drinking of infected fluids. 

Meals wdth a high-buffering value help to hold, 
and slowdy give off, acid wdiich serves to kill bac- 
teria ingested one or more hours after the taking 
of a meal. In order that the bacteria be killed, 
it is important that the gastric contents develop 
an acidity as high as, or greater than, pH 2. 

After drinking contaminated liquids, the tak- 
ing, within a short interval of time, of another 
meal, perhaps well buffered and somewdiat alka- 
line, will tend to w'ash living bacteria, left behind 
in the nasophaiynx or esophagus by the infected 
meal, directly into the bowel. 

It has been found that banana pulp serves as a 
well-buffered meal to hold HCl in the stomach. 
The buffer values of a few other foods are re- 
ported. It has been shown that the sterilization 
of the gastric contents can be influenced also by 
the resistance which some foods show to acidifi- 
cation, that is, the so-called “acid deficit”. 
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A Convenient Method of Establishing Diet and Insulin 
Therapy in Diabetes 

By 

SISTER MARY EDWINA, O.S.K., R.N. 

IIACINE, WISCONSIN 


INTRODUCTORY REMARKS 

I NCESSANTLY man is seeking progress, im- 
proved methods, greater efficiency in his work. 
A method which requires but 48 hours for adjust- 
ing the diet and the insulin dosage in a diabetic 
.seems a unique improvement over other methods 
now in vogue. Simple, concise, workable, accu- 
rate, entirely satisfactory, the method to be de- 
tailed deserves the consideration and interest of 
everyone concerned in this field of labor. Its chief 
advantages are: an immense saving of time, labor 
and e.xpense; it is convenient and safe; it incurs 
less rc.sponsibiIity than do other methods and it 
eliminates that excessive care and worry so com- 
monly connected with the admini.stration of in- 
sulin. 


EKTABUSHING DIET AND INSULIN THERAPY IN 
A DIABETIC 


(:\) Stjidy of Action of Insulin on Individual: 
( 1 ) Like othei'S, the writer has conceived the idea 
that the quantitative blood sugar can be computed 
on a diabetic by estimating the total blood volume 
of the individual. Blumgarten in “Anatomy and 
Physiology for Nurses” states that from 1/13 to 
1''12 of the total body weight is blood. The 
wrilf!)', because of the possibilities consequent 
upon in.«ulin overdosage, has used figure 1/13. 
Comiuited on this basis, a patient whose body 
weiglit is 1;12 ))oun(is .should have about 11 pounds 
(.0 kg.) of blood. Since blood sugar is expressed 
in terms of milligram.s per 100 c.c. of blood the 
kilograms mu.st be reduced to cubic centimeters. 
(3fult!p!y by 1,000.) Thus one can easily de- 
termine from the blood sugar concentration, the 
total amount of sugar in gi'ams in the entire vol- 
ume of blood. Whether or not this sugar is pres- 
ent !P the form of glucose remains to be proved, 
•ludging from the amount of insulin it requires 
for oxidation, this sugar appears not to be a 
mono.saccharide ; or (and this seems not improb- 
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able), the product of calculation represents the 
number of grams of glucose in the blood stream, 
while the sugar in the other body fluids, kept (2) 
at a proportionate level with the blood concentra- 
tion by osmotic pressure, plays an important role 
in this oxidation process. Suffice it to say here 
clinically we have a workable system. 

By continued observation on diabetics of all 
kinds the writer has come to the conclusion that 
approximately tw'o units of insulin ai'e needed to 
oxidize every one gram of blood sugar above nor- 
mal. Taking 120 mg. as normal blood sugar and 
repeating a blood sugar determination four houns 
after an injection of insulin, this conception was 
corroborated. Some patients were found to have 
blood sugar concentrations slightly above 120 mg. 
while those of others had dropped a little below 
this level. However, all were within safe, limits. 
The patients were given no food during these 
four hours, but water was not prohibited. Pro- 
hibiting the intake of fluids during this period 
also might lessen the loss of sugar by the kidney 
route and thus tend to greater accuracy. 

(b) ConiTp^itinq the Insulin Dosage on Given 
Diet: Upon this basis that the blood sugar can 
be controlled ivith some little degree of accuracy, 
the writer has derived another proposal, namely, 
that a patient’s insulin dosage for a given diet 
can be worked out in 24 hours. 

Method: A specimen of blood for sugar esti- 
mation is taken in the moiming. The patient 
then is placed on a calculated diet consisting usu- 
aly of his requirements. Ten units of insulin 
once or twice a day are generally given with this 
diet unless one knows or suspects the patient to 
be only mildly diabetic. As soon as the blood 
sugar report is returned from the laboratory, the 
dose of insulin for the excess sugar in the blood is 
calculated. This amount of insulin, as it has noth- 
ing to do with the diet, is only given for the excess 
sugar in the blood. It can be given at any time 
but it is more convenient to add it to the meal- 
time dose. This also will obviate puncturing the 
patient’s blood vessels unnecessarily. The urine is 
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collected for a quantitative sugar analysis from 
the time the patient takes the first meal of his 
diet until the following morning at 7 o’clock. At 
this time, blood also is again taken for a sugar 
test. The total sugar excreted by the kidneys, 
plus the excess sugar in the blood, represents the 
unused food of the diet. Two units of insulin for 
every gram of blood sugar above normal (as ex- 
plained above) and one unit of insulin for the 
diet given and it is administered in one or more 
doses as the amount indicates. (We neglected to 
mention that if the patient has received in.sulin 
already on the first day for the diet, this quantity 
is to be added to the product of final calculation.) 

As desugarization nearly always results in a 
rising insulin production and as the insulin dos- 
age figured as above, is calculated to desugarize 
at once, it is well to leave a margin of safety, that 
is, omit about 10-15 units from the figured dose. 
This will safeguard the patient against an eaidy 
reaction. Nevertheless the patient is given full 
instructions concerning the use of insulin, insulin 
reactions both hypoglycemic and allergic, also re- 
garding the urine sugar test and the diet. As a 
special aid to the patient at home he is provided 
with a sheet containing the following instruc- 
tions : 

SPECIAL INSTEUCTIONS TO PATIENTS 

It is of the utmost importance that insulin bp taken i-ffr- 
ularly at the appointed time. 

If symptoms of an overdose or reaction (unusual hun- 
ger, trembling sensation, profuse perspiration, in some 
cases blurred tdsion) occur, take a small amount of food 
or a teaspoon or two of sugar in water immediately. This 
may be reneated in thirty minutes if necessary. 

Do not become alarmed about insulin reactions. They 
would seem to give proof that j’our own pancreas is mak- 
ing more insulin. Therefore when you get a reaction (but 
it must really be one) you may reduce your insulin five 
units per day, or, ten units, if the reaction was verj' 
marked. This may be done after each successive reaction. 
Insulin reactions may occur after a patient is on treat- 
ment for a long time, or, they may occur very early in the 
course of treatment. And usually they produce improve- 
ment in the patient, a reward which conies to nearly .all 
who faithfully adhere to their regulations. 

All diet regulations are individual in character. Every 
diabetic must consequently follow exactly the instructions 
given him or her and pay no attention to what others do. 
If you feel strong enough to do your customary work and 
are maintaining your normal weight, your diet should he 
considered adequate. Should your diet for any reason 
seem inadequate or unsatisfactory, do not change it your- 
self, hut consult your doctor or a dietition, as the case 
may he. The diet and insulin are always carefully ad- 
justed; hence it would he unwise, not so say dangerous, 
to shift around or change the diet. Prom what has been 
said, naturally it follows that if one is prevented from tak- 
ing the usual amount of food, the insulin must be omitted 
proportionately. Also when the taking of a meal is de- 
ferred, if insulin is prescribed for that meal, it must b? 
taken later likewise. 

Ordinarily, it suffices to examine the urine, usually a 
morning specimen, about twice a week. ^ A sugar-free 
urine is no indicalinn to reduce the dose of insulin. When 
you find sugar in the urine add two or three units of 
insulin each successive day to the regular dose until the 
urine again becomes sugar-free and then continue on that 
dose till such a time when your condition would suggest a 
reduction as described above. A large amount of su^r 
in the urine (indicated by the number of drops of urine 
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it takes to reduce the te.=;ing solution), if not brought, on 
knowingly by a deviation from your r.^gimen, and if i‘ 
does not readily yield to larger do.-t's of insulin, may in- 
dicate that you need inmiediato rnodica! attention. 

In ffpitc of the fact that things may he running smooth- 
ly it is advisable to have a blood sugar te.=t made once 
or twice a yc.ar. 

It is ail-injportant tlmt you imder.-tattd cvetything per- 
taining to your treatment very thoroughly. If you are in 
doubt about anything, come hack for further in.struction, 

KEY TO URINE TEST FOR SUr„-s,R 

Number of drop.s of urine indicate amount of sugar 
pre.'ent — 

From 1- a drops, a very large amount. 

From -o-JO drops, a moderately large amount. 

From lO-l.o drops, a small amount. 

From 1.5-20 drops, a trace. 

N.B. Insulin reactions may occur as late .ns four to five 
hours after the iujoction, rarely later than that. 

ACIDOSIS 

Computing the dose of insulin from the quanti- 
tative blood sugar is of appreciable value in treat- 
ing patients who exhibit acido.sis. The calculated 
amount of insulin may be given without a buffer. 
-Any subsequent imsulin, however, must be buf- 
fei-ed with some form of cai'bohydrate. Appar- 
ently all diabetics in coma or in a comatose con- 
dition are complete diabetics having no sugar tol- 
erance whatever. This condition of a non-func- 
tioning pancreas may be either temporary or 
permanent. In such a state, the patient can 
hardly utilize more than one gram of sugar for 
every unit of insulin given. Still it is safei' to 
allow a small surplus of sugar until bj* studious 
observation one has ascertained the patient’s tol- 
erance. The writer frequently uses one and one- 
third grams of sugar to one unit of insulin. These 
proportions are conveniently safe and obviate the 
necessity of frequently repeated laboratory tests. 

The method of computing the blood volume and 
insulin dosage follows in detail : In case of coma 
one must estimate the patient’s v.-eight or, if pos- 
sible, ask it of relatives. In estimating it. it is 
better to aim rather too low than too high, as 
treatment based upon a weight estimated too high 
might lead to an overdose of insulin. 

Comjndafion : Example — 1/12 of body weight, 
172 pounds, equals Id-SS pounds blood; 14.3.3 di- 
vided by 2.2. equals 6.5 kg., or 6,500 c.c. blood : 
400 mg. minus 120 mg. equals 280 mg. excess 
sugar in every 100 c.c. 6,500 divided by 100 
equals 65, and if there are 2S0 mg. excess sugar 
in every 100 c.c. of blood, then, in the total vol- 
ume there will be 280 times 65. which is 18.200 
milligrams. The insulin is adjusted to grams: 
therefore, milligrams must be converted to grams. 
This is done by dividing by 1,000 or, simply by 
oointing off three places to left — 18.200 divided 
by 1,000 equals IS.2 gms., total blood sugar: 
hence, 18 time.s 2 equals .36 units of in.sulin needed 
to oxidize this. 

SPECIAL REMARKS AND CAUTIONS 

There is a class of severe diabetics, which we 
like to call “complete diabetics”, but if a com- 
plete diabetic is one who.se pancreas has ceased 
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finictiuninK entirely, then these patients are not 
all complete diabetics. The principal characteris- 
tics of these patients is a persistent, high blood 
■sugar and a 4-plus urinary sugar finding in the 
morning. This accumulation of endogenous sugar 
cannot be prevented except by giving insulin 
through the night. However, this procedure^ is 
not recommended. Because of the accumulation 
of sugar overnight, these patients need their larg- 
est dose of insulin in the morning but only just 
enough to take care of their food at the other two 
meals. In this way, these patients can be kept at 
a fairly normal level throughout the day and part 
of evening. In severe instances of diabetes, some 
doctor.s recommend giving a moderate dose of 
insulin v.-ith a lunch at about 8 or 9 P. M. Since 
these patients never are sugar free in the morn- 
ing, the bc.st time to check up on them (both 
blood and urine tests) is between five and six in 
the evening — when the noon dose of insulin has 
exhausted its action and before the supper dose 
is given. At this time patients should be found 
nearly normal if the diet and insulin are well 
adjusted. 

How can one recognize these cases? 

The verj- severe case easily is recognized by the 
result of the 24-hour quantitative e.stimation of 
sugar where the output will be found to be greater 
than was the sugar intake in the diet. The mod- 
erately severe case, on the other hand, presents 
rather more difficulty. While his output of sugar 
is very large, it does not exceed his intake. One 
is unable to say immediately whether or not a 


part of this sugar has its source in an over-night 
endogenous production, or whether it represents 
simply unused food waste. If the day’s insulin 
evenly is di.stributed in proportion to the meals, 
insulin reactions in the afternoon and evening 
probably will lead one to suspect the situation. 
By careful observation and the finding of abund- 
ant sugar in the morning specimens, both blood 
and urine, one soon may place him in the cate- 
gory to which he belongs. 

The important and difficult requirements in 
both these types of patients is to get the insulin 
properly adjusted. The calculation of insulin dos- 
age for the excess sugar in the blood always holds, 
for all cases alike; but in the above-mentioned 
types of patients the figure for the urine sugar — 
one unit of insulin for each gram of sugar — does 
not hold. In such circumstances it will take 
rather longer to adjust these patients. However, 
such instances are not numerous. 

CONCLUSION 

The above outlined method of establishing diet 
and insulin therapy in a diabetic is direct and has 
proved to be reliable. Since it is a purely mathe- 
matical procedure, it .should produce the same 
happy results in the hands of the inexperienced 
and timid worker as it does in those of experi- 
enced doctor or specialist. 

NOTE: It l5? intorfstinp to obseno the action of Insulin on dif- 
ferent Incllvldiial!?. This study of tho vnrlaldc action of In* 
piilln wns t’o hpffinnioff or flrnt step In workinp out the 
aoore method ; bot readily one may see that it is not neces- 
sary to ilo this on every Individual. To omit U saves much 
time nnd expense. WHien Individualized action studies are 
done they must bo carried out on n .«epnrntp day. 


BIBLIOGRAPHY 

1. Joslfn. n. V.: Tff’ot^ment of nlahotes MelHtus, Ed. h ; 1923; pp. 79 and 2SC; L^n unrl Febiper. Campbell, W. n.. and Mnclcod. J. J. R. : 

lus'Ulfn; p. SI: 102.1: Williams and Wllkin.s. 

2. Joslhi. E. : Trentjnent of Diabetes Melllttis, Ed. 3; 1923; pp. 79 nnd 2J57. 


Studies in Food Allergy ... A Preliminary Report 
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T he whole subject of food allergy practically 
has developed into a big question mark. 
According to Vaughan and others, who have had 
large_^ experience (1). skin tests are not more 
than 50 per cent reliable. This investigator states 
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that of 200 positive skin tests to foods, only 100 
of the foods actually were causing trouble. The 
other half were “false” positives, or at least, were 
not responsible for disturbances. For every 100 
foods actually found to be factors influencing 
symptoms or signs by the skin-testing method, 40 
additional foods were found to be inimical agents 
by the method of keeping food “diaries” or by 
“elimination” diets; yet these foods returned neg- 
ative skin tests. 

It is difficult for the authors to believe that any 
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test which in the hands of experts admittedly is 
50 per cent unreliable can be regarded in any 
special instance as a dependable specific proce- 
dure. Every doctor who has worked in the field 
of allergy has known patients who w’ere sensitive 
by skin tests to certain foods at one sitting, and 
were negative to the same foods a week later. 
Plainly, the skin test does not have the same spe- 
cific significance in food allergy as does an in- 
creased lipoid content of the serum in syphilis, 
upon which the sero-diagnosis of that infection 
depends. 

Like-wise, the leucopenic index (e. g., “Widal 
crisis”) as an indication of allergy, according to 
Vaughan is only 67 per cent correct, and the 
method has the further disadvantage of being 
too time-consuming for routine use. Food “diary” 
and “elimination” diets look well on paper but in 
our hands they have proved impi-acticable. Just 
about the time one seems about to gain informa- 
tion by this method, the patient is called out of 
town, where he must ea-t at restaurants which 
breaks, unavoidably, the entire planned regime. 

It would seem that the reason why so much 
confusion has existed in the field of allergj’^ is 
that, etiologically, there are different types of al- 
lei'gy just as there are different types of infec- 
tion. Perhaps the underlying mechanism is dif- 
ferent for each type. There is evidence that food 
sensitization essentially is a pancreatic disturb- 
ance, as we shall attempt to show, while allergy to 
pollens, bacteria and other allergens probably de- 
pends upon an entirely different mechanism. In 
this study we are concerned only with sensitiza- 
tion to foodstuffs. We believe that we have un- 
covered some very pertinent data. 

It has been advanced that sensitization to foods 
is a form of anaphylaxia. In animals, only the 
injection of \vhole, soluble, undigested proteins 
will produce sensitization. Split products of di- 
gestion will not produce sensitization. It is be- 
lieved that sensitization results from the forma- 
tion of specific antibodies, and that it is the union 
of large amounts of antibody with its specific anti- 
gen which is the cause of the chemical “explo- 
sion” which -we call anaphylaxia. Some work- 
ers claim to have demonstrated antibodies in the 
serum of sensitive animals but a greater number 
were unable to confirm these findings. Our im- 
pression derived from the literature is that anti- 
bodies never have been surely and definiteh’^ dem- 
onstrated. For a full exposition of our present 
knowledge the reader is referred to any of the 
standard texts on the subject, such as Vaughan 
(2), Tice (3) or Kolmer (4). 

DISCUSSION OF METHODS AND RESULTS 

Because antibodies are specific substances 
formed as a result of specific allergens gaining 
entrance to the blood stream, we have worked 
with allergens which were extracted from the 
various foodstuffs in the forms in which com- 
monly they are eaten. Beef, for example, usually 
is taken in the cooked state, while apples are usu- 
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ally eaten in the raw state. We prepared beef 
antigen by extracting finely chopped beef with 
saline solution. The beef was cooked in the saline 
solution for two hours, after which the solution 
was filtered and neutralized for free acidity. 
Those foods which are commonly eaten in the 
uncooked state were extracted with cold saline 
for 24 hours, after which the saline was decanted, 
filtered and neutralized. 

Allergens made in this manner were studied 
by means of Weichardt’s epiphanin reaction (5). 
Weichardt found that if a solution containing 
soluble protein is introduced into a “system” com- 
posed of a balanced mixture of sulphuric acid and 
barium hydroxide, plus phenolphthalein as an in- 
dicator, the protein alters the surface tension of 
the finely divided barium sulphate particles by its 
colloidal action, so as to increase the absorption 
of H or OH ions, depending on whether or not the 
protein is fixed or free. 

Weichardt’s reaction is dependent upon physi- 
co-chemical properties of absorption and it acts 
in accordance with the following generalizations : 
(6) Solutions containing colloids (proteins) i. e., 
antigen alone, serum alone, or antigen plus non- 
specific serum, act in the epiphanin system by 
shifting the phenolphthalein endpoint in the sense 
of absorbing OH ions, thus liberating H ions and 
making the solution more acid (less i*ed). When 
free proteins are added to the epiphanin system, 
the system becomes less red (more acid). On the 
other hand, solutions containing an antigen plus 
its specific antibody do not produce a change in 
the epiphanin system, as the antigen and its spe- 
cific antibody fix each other. This reaction is very 
clean-cut and definite; the strength of any solu- 
tion containing free protein accurately can be 
titrated and the presence or absence of specific 
antibodies determined. 

By studying the cooked antigens prepared as 
above, by means of this system, we found that 
they did contain free, soluble protein, but never 
were we able to demonstrate the presence of spe- 
cific antibodies in the serum of sensitive rabbits. 
That the rabbits were sensitive was proved in that 
they all showed the phenomenon of Arthus after 
daily intraperitoneal injections of 2 c.c.; when 
lai’ger doses were given (5 c.c.) the animals 
showed all of the signs of protracted anaphy- 
laxis. 

Serum from these rabbits also was tested by a 
technique similar to the Kahn and the Meinicke 
tests for syphilis, with negative results. Anti- 
bodies could not be demonstrated by means of the 
complement-fixation test. Neither could precipi- 
tins be demonstrated with any regularity. There- 
fore, we concluded that injected, cooked allergens 
(the form in which they must sensitize people if 
they do so at all) do not provoke the formation 
of specific autibodies, and that allergy to foods 
is not caused by the union of antigen and its spe- 
cific antibody. 

Fnwpver. it was noted that when rabbits were 
injected with any of the cooked antigens, some 
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i-ubstancc- aiipoared in the serum which caused a 
greatly increased shift in the epiphanin system. 
For c.xample, if the serum taken from a rabbit 
before it had been injected (non-sensitive) was 
titrated by means of the epiphanin system, the 
.■^crum u.sually would .show an endpoint in a dilu- 
tion of appro.vimately 1-80. Two weeks later, 
after favinp received daily intraperitoneal injec- 
tion- (2 c.c.) of any antigen, serum from the 
same rabbit would show an endpoint in a dilution 
of 1 - 2500 . Plainly something was changing in 
that blood. 

Another interesting phenomenon also was 
noted in this connection. If a sensitive rabbit was 
titrated on the same day on which the serum was 
ta.ken, v.e would, for c.xample, find a titration end- 
point of 1-2500. If this same serum were per- 
mitted to stand in the icebox overnight, the activ- 
ity of the scrum in the epiphanin system would 
drop to ]-.‘J20. Then, if the same serum were ti- 
trated 24 hour.s later, it would be back to normal. 
lie., 1-80. In short, the agent which was causing 
the shift in the epiphanin system was extremely 
labile; heating to 50 degrees C. for 30 minutes 
cau.scd the substance to disappear entirely. 

On the supposition that this unknown substance 
or agent might be an enzyme (one of Abderhal- 
den’.s “protective” enzymes) we tested the sera 
of .sensitive rabbits with 5 per cent suspension 
of .starch and iodine, and with a per cent solu- 
tion of albumin. One cubic centimeter of the 
starch suspension was added to each of six tubes. 
The first tube received .05 c.c. of pure serum ; the 
.second, 0.1 c.c.; the third, 0.2 c.c., and so on. 
Similar tubes were set up containing vaiying 
quantities of protein (albumin) and olive oil. In 
this manner we demonstrated in the serum a sub- 
stance or agent which in a dose of .05 c.c. of pure 
serum was able completely to digest the standard 
testing solutions in 24 hours. Normal I'abbit 
serum also was found to contain this agent, caus- 
ing complete digestion in a dose of 0.1 c.c. of a 
1-10 dilution. Normal human serum was found 
to contain this agent, causing complete digestion 
in a dose of 0.2 c.c. of pure serum. Rabbit serum, 
therefore, would appear to contain more of this 
pancreatic-enzyme-like sub.stance than does hu- 
man serum. 

Tile scrum of sensitized rabbits next was tested 
against the cooked antigens and it was found that 
dige.stion took place in the same dosage as was 
found effective against the starch and albumin 
mixtures. The reaction was found to be non- 
specific. the serum digesting any protein equally 
well. Wc concluded from the above experiments 
that norma! rabbit serum contains an amylaiie- 
like agent which hydrolyzes starch to sugar, a 
trj-psin-like agent which racemizes all proteins, 
and a fat-splitting agent. These "enzymes” are 
found in the sera of all normal animals in a re- 
markably con.stant concentration. 

BLOOD SERU.M TEST FOR ENZYME ACTION 

Sub.«equently, we made a study of a large num- 


ber of human sera. It was found that normal 
human sera always contain these enzymes in a 
concentration which is so constant that their de- 
termination can be used as a specific test. If 0.2 
c.c. of pure human serum is added to a tube con- 
taining 1 c.c. of 5 per cent starch-iodine sus- 
pension, complete dige.stion will take place in 24 
hours, when incubated at body temperature. 

During the course of these experiments it was 
further learned that enzymes do not alwaj's act as 
catalyzers, merely accelerating a reaction as oil 
facilitates the running of a machine, the enzyme 
itself not appearing in the end-product; but that 
they are “bound” or fixed chemically by the sub- 
stance upon which thej" act. A given quantity 
will digest completely the te.sting solution; a 
lesser quantity will not cause complete digestion 
no matter how long it is incubated. 

Because three enzymes would appear alwaJ^s to 
be found in normal sera, and because they acted 
exactly like the pancreatic enzymes, splitting pro- 
teins, carbohydrates and fats, and because they 
did not exhibit a specific action, digesting all food 
substances equally well, w'e concluded that the 
sei’um enzymes were in fact pancreatic-like en- 
zymes which had been absorbed — ^free — into the 
blood stream. And because these enzymes are 
found in all normal human sera in a concentra- 
tion in which 0.2 c.c. of pure serum will digest 
completely 1 c.c. of the standard starch mixture 
in 24 hours, we concluded that an agent acting 
like free pancreatic juice in the above concentra- 
tion is a normal constituent of human .serum. In 
fact, it may be pancreatic juice. 

Our observations are in accordance with those 
of Boldyreff and his workers at Battle Creek (7) . 
Long ago they demonstrated that the panci'eas 
periodically secretes pancreatic juice, rich in en- 
zymes, into the duodenum from whence it is ab- 
.sorbed into the blood where it can be demon- 
strated. The Abderhalden reaction depends upon 
these free pancreatic enzymes and not upon spe- 
cific, protective enzymes as Abderhalden believed ; 
this is the reason whj’- the test has been found to 
be non-specific as a test for pregnancy. 

Our findings (arrived at independently) differ 
from those of Boldyreff in one important respect. 
Boldyreff claims that the pancreatic enzymes ai'e 
secreted periodically throughout the day, and that 
there are times during the day when the enzymes 
completelj' disappear from the blood. This has 
not been our experience. We have never encoun- 
tered an instance in which the normal concentra- 
tion could not be demon.strated. 

SIGNIFICANCE OF BLOOD SERUM TESTS FOR 
"ENZYMES IN RELATION TO NUTRITION" 

If a normal individual, one who has no diffi- 
culty with any type of food in any quantity, whose 
weight is normal and whose blood contains the 
normal complement of free enzymes, is given a 
diet in which the quantity of protein, carbohy- 
drate and fat is greatly increased, the blood will 
still show the same concentration of free enzymes. 
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However, if one observes an underweight indi- 
^^dual, one who is habitually underweight and in 
whom no amount of food will cause a weight in- 
crease, there is a different situation. On his nor- 
mal diet (which, however', is insufficient to main- 
tain normal weight) such an individual will show 
the noi-mal quantitative values for free serum en- 
zymes. But if his diet is increased, the enzymes 
will disappear from his blood. Inasmuch as the 
blood is taken from the patient at the same hour 
each day, this disappearance of the enzymes can- 
not be due to the periodic disappearance of “en- 
zymes'' as claimed by Boldyreff. 

In short, normally as a result of the stimula- 
tion of food intake, the pancreas may be consid- 
ered to secrete a sufficient quantity of enz^'mes to 
unite with all of the food taken, plus an excess — 
which it seems may be absorbed free into the 
blood stream. This is in accordance with the find- 
ings of Boldyreff. But the underweight individ- 
ual appears to be unable to secrete sufficient en- 
emies to digest even a ration which will maintain 
his normal weight. If he is given an increased 
ration, he is unable to digest all of the food, per- 
haps because an insufficient quantity of enzj’’mes 
is present; because the food fixes all of the en- 
zymes, no free enzymes pass into the blood stream 
and the noi'mal serum enzymes disappear from 
the blood. From the concentration of enzymes 
in the serum of an individual on his I'egular ra- 
tion and after taking a test meal consisting of a 
gi'eatly increased I'ation, it appears that the 
serum taken at the same hour each day, may be 
regarded as a direct measure of that individual’s 
pancreatic function. 

All the chief pancreatic ferments — ^those split- 
ting carbohitarates, proteins and fats — are being 
secreted by the secretory cells of the pancreas at 
the same time and are inseparable in the pancre- 
atic juice. Some physiologists believe that they 
form one common chemical molecule. This may 
explain why protein, carbohydrate and fat metab- 
olism is affected if any of the enzymes are af- 
fected (8). This is in accordance with our find- 
ings; the concentration of all of the pancreatic 
enzymes always was found in the same relative 
proportions. If any of them were present, they 
were all present in the same relative concentra- 
tion. "WTien the concentration of amylase de- 
creased, they all decreased. We have used this 
observation to simplify the technique of our test. 
Instead of testing for the presence of all three of 
the pancreatic enzymes, we have simplified the 
procedure by testing for amylase alone. Practi- 
cally, the test is performed as follows : 

APPLICATION OF THE SERUM TEST FOR 
ENZYMES 

The first day the patient reports at a given 
hour and his blood is taken. In about two hour's, 
or just so soon as the serum separates from the 
clot, it is centrifuged free from cells and three 
tubes are set up. Tube one is the control; it re- 
ceives 1 c.c of the standard starch-iodine sus- 


pension; tube two receives 1 c.c. of the .starch- 
iodine suspension plus .05 c.c. of pure .scrum; lube 
three I'eceives 1 c.c. of the starch-iodine .suspen- 
sion plus 0.1 c.c. pure serum. The tubes are in- 
cubated at body temperatui'e for 24 hour.s. Tube 
one, of course, never shows any change. Tube 
two, in a normal individual, usually .shows almost, 
but not quite, complete digestion. Tube three 
usually shows complete digestion. 

The patient is then instructed to double his 
regular ration. If he has been in the habit of 
eating one egg for breakfast, he takes two ; if he 
has been eating two pieces of toast, he is in- 
structed to eat four pieces, and so on. We make 
no effort to place him on a definitely increased 
diet, containing a definite increase in the caloric 
value, but simply to have him definitely increase 
the normal food intake. He reports at the same 
hour the next day at which time again his serum 
is taken. This time, however, we set up eight 
tubes. Tube one is again the control; successive 
tubes contain .05, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 c.c. of 
pure serum. The tubes again are incubated and 
are read in 24 hours. If the individual's serum 
vdll digest all of the testing solution completely 
in a dose of 0.1 c.c. the first day and will repeat 
the response on the second day, we assume that 
his “pancreatic threshold”, or response is normal. 
On the other hand, if complete digestion takes 
place with 0.1 c.c. the first day, while it requires 
0.6 c.c. for complete digestion the second day, the 
diffei'ence between 0.1 and 0.6, viz., 0.5, we regard 
as a direct measure of pancreatic inability or hy- 
pofunction. 

SIGNIFICANCE OF BLOOD SERUM ENZYME 
DEFICIENCY IN ALLERGIC SUBJECTS 

If underweight individuals who are unable to 
maintain the normal concentration of blood en- 
zymes on the test ration are continued on the 
increased ration for several days, invariably they 
show evidences of food sensitization. They re- 
port herpes, pimples, canker sores and various 
indefinite digestive distui'bances. If now they are 
given pancreatic enz 3 Tnes (drj^ and entei'ic coated 
so as to be liberated in the duodenum) or the total 
food intake be reduced, the evidence of sensiti- 
zation disappears. No longer do thej’^ complain 
of indigestion. Thej-- begin to increase in weight 
and the free enzymes again appear in the serum 
in normal concentration. This observation has 
led to a present conception of food sensitization 
which we summarize as follows : 

In a normal individual (in whom a normal 
quantity of enzymes can be demonstrated in the 
blood serum) the pancreas secretes enzymes as a 
result of the stimulation of food sufficient to com- 
bine with all of the food taken, plus an excess 
w'hich passes “free” into the blood. The normal 
serum-enzymes are an excess over and above the 
digestive requirements. They pass into the blood 
where it would seem they serve a protective func- 
tion, acting as a “buffer solution”, combining with 
any free food -Rffiich has passed into the circula- 



7:?J 


Ami:i:ic’ak .Jour.KAL or DiGEsrn-E Diseasks amj 


XirritiTiON 


lion. Bolclyreff is of the opinion that finally they 
are also absorbed by the body cells where they 
continue the digestive proce.sses and thus main- 
tain normal metabolism. 

If such an individual overeats (takes our over- 
feeding te.st meal) the pancreas would seem to be 
.stimulated to a greater degree and responds with 
e. greater quantity of pancreatic juice, thereby- 
producing .sufficient enzymes for all of the food 
(!e^d« and adequate to maintain the normal _ bul- 
fer” .‘solution in the blood. In our experience, 
<uch an individual can maintain his 
ivoiglit. handle almost any quantity of food and 
never will become allergic. 

On the otiier hand, the individual who has in- 
herited (?) a poorly functioning pancreas, or 
who.se glandular functions temporarily are de- 
pressed by reason of disease, gets into trouble 
Vv'hen he surpasses the normal secretory thi-eshold 
of his pancreas. If such an individual takes more 
food than can be digested, free protein passes into 
the blood. And because no excess enzymes have 
been secreted or are available, the buffer enzymes 
arc absent and the protein continues to circulate 
as free protein which cannot be further split. 
Meanwhile in such abnormal situation it exerts 
its own physiological action which is essentially 
that cf chemical irritation. Pure pancreatic juice 
is exceedingly irritating (8). It may be that the 
ti.ssucs are in this process sensitized, by reason 
of the free protein. From such anomaly, we be- 
lieve that "sensitization” to foodstuffs results. 

There has been some question as to whether 
whole, unracemized proteins ever enter the blood 
stream. When protein reaches the stomach, it 
meets HCl and pepsin which change part of it 
to acid metaprotein. Acid metaprotein is soluble 
and immediately may be absorbed into the blood 
stream. The food then passes into the duodenum 
where it encounters alkaline secretions which 


change any unchanged protein to alkali-meta- 
protein. Alkali-metaprotein likewise is soluble. 
Acid and alkali-mctaproteins are normal constitu- 
ent, s of blood serum, following meals. (One of 
us, P. A. 0.) 

Therefore, proteins are not alway,s changed to 
amino-acids in the bowel; indeed, the greater part 
of digo.stion may be carried to completion in the 
blood .stream. The blood, therefore, may he re- 
garded as a more important final “digestive or- 
gan” than is the gastro-intestinal tract. Of 
course, the process is a continuous one; while a 
portion of the ingested protein is being absorbed 
into the blood as acid or alkali metaprotein, com- 
bined with pancreatic enzymes, the enzyrmes are 
acting upon another portion, changing it to pro- 
teo.ses, peptones and finally to amino-acids. The 
point we wish to make clear is that the gastro- 
intestinal tract essentially is a receiving and mix- 
ing organ where the food is mixed with acid or 
alk^di and enzymes: because the metaproteins are 
soluble, it is our theory^ that the greater part of 
digc-stion takes place in the blood stream, and 


according to Boldyreff, finally in the body cells 
themselves. 

In some respects, this observation is in accord- 
ance with the investigations of Walzer and his 
associates (10). Walzer obtained serum from a 
case very strongly allergic to fish and injected it 
into the skin of a non-allergic recipient, thereby 
rendering a portion of the skin passively sensi- 
tive to fish. The recipient then ate the fish in 
question and in a short time urticarial wheels 
appeared at the site of transfer. This experi- 
ment was repeated and the result again produced 
in a subject sensitive to eggs. Such observations 
prove that egg and fish protein normally are ab- 
sorbed into the systematic circulation and carried 
through the blood to the site of transfer, still 
sufficiently unchanged as to be identified by a 
specific biologic reaction. 

Most proteins consist of two parts; a protein 
nucleus which is common to all proteins, plus the 
addition of some other molecule. Such construc- 
tion explains why all proteins are digested by the 
same enzyme, accounts for the biologic reactions 
manifested in skin te.sts, and it is the presence 
of the prosthetic group (not the protein nucleus) 
which results in the irritation of the body cells 
(“shock organs”) a response which we know as 
sensitization. If the prosthetic group in the pro- 
tein molecule is the cause of the specific biologic 
reaction and not the protein molecule, then one 
Avould expect to get positive skin tests in the case 
of compound proteins, while simple proteins 
would give a negative reaction. We are now 
working on this phase of the problem and later 
hope to have something to report. 

Because metapi-oteins are soluble, part of the 
ingested protein passes into the blood stream be- 
fore it has combined with the pancreatic enzymes, 
and we believe that it is the function of the buffer 
enzymes in the blood to “fix” and digest these free 
proteins. If buffer enzymes are not present, by 
reason of a hypo-functioning pancreas, the un- 
combined proteins continue to circulate as free 
proteins, apparently irritating all of the cells of 
the body. Then one observes what is called sen- 
sitization or allergy^ Why these blood proteins 
irritate some tissues (shock organs) more than 
others still is unknown. 

Because pancreatic enzymes do not exert a spe- 
cific action, but vdll digest all proteins equally 
well, allergy results, not from an excess of any 
one specific protein, but from a general excessive 
food intake. Thus, treatment consists of a gen- 
eral reduction of the total caloric intake. If a 
total reduction within the limit of the pancreatic 
threshold still will permit normal weight, then no 
other treatment is necessary; but if the pancre- 
atic threshold will not permit normal weight, then 
it becomes necessary to give as it were our horse 
help by introducing another horse into the team. 
Such help may follow the giving of dry pancre- 
atic enzyme in sufficient quantity to maintain nor- 
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mal weight and to maintain the normal comple- 
ment of serum enzj'^mes. 

It has been common clinical practice to test for 
the panci'eatic enzj'mes in the duodenal secre- 
tions. Most men no longer perform these tests as 
rarely are the enzymes found to be absent. But 
according, to the above Avork (and that of Boldy- 
reff) to test for pancreatic enzymes in the duo- 
denal secretions is not a rational procedure. The 
question is not Avhether an individual has amj 
enzymes present, but how much! Does he have 
enough? The test must be quantitatiAfe, not qual- 
itetiA’^e. Merely to make a qualitative test for 
enzymes in the duodenal secretions is equhralent 
to testing the blood for hemoglobin to determine 
anemia. We knoAV that hemoglobin ahvays is 
present in blood; AA'hat Ave AAUsh to know is how 
much is present. The only manner in AA’hich one 
can determine the quantity of pancreatic enzymes 
AA’-hich is being secreted is by determining the 
blood serum enzymes. If sufficient pancreatic en- 
zyme has been secreted to combine Avith all the 
food taken and to proA'ide the buffer solution in 
the blood, then Ave knoAv that that patient’s pan- 
cx’eas is functioning normally. If that same pa- 
tient is given the OA^erfeeding test diet, a greatly 
increased ration, and the buffer enzymes still ap- 
pear in the blood in normal concentration, then Ave 
knoAv that the pancreas is equal to all demands. 
He is not sensitive to any food and he can main- 
tain a normal Aveight. We think that a determi- 
nation of the circulating enzymes, therefore, is 
the logical test for pancreatic efficienc3% digestion 
and allergju 

Assuming this theory to be correct, then one 
should be able to explain every phase of allergju 
A common example of allergj’- to foods is urti- 
caria. Ordinarily a dose of salts, Avhich relieA'-es 
the boAvels of excess food, and a reduced diet for a 
day, is all the treatment required. 

From our AueAvpoint, the mechanism of acute 
urticaria is as folloAVS : Our patient eats an ex- 
cess of food. The undigested portion of starch 
and fat, being insoluble, remains in the gastro- 
intestinal tract Avhere it is the cause of gas and 
fermentatiA^e processes. In the stomach, part of 
the protein is changed to metaprotein and is ab- 
sorbed. In the duodenum the remainder is 
changed to alkali-metaprotein, combines Avith the 
pancreatic enzj’^mes present, and then gradually 
is absorbed into the blood stream; then the pro- 
tein gradually is split through the A’’arious stages 
of derWed proteins to amino-acids. 

But because there occurred an insufficient quan- 
tity of pancreatic enzj’^mes (AAdien the patient’s 
food intake surpassed his pancreatic threshold) 
part of the metaprotein nasses free, uncombined 
Avith enzymes, into the blood. For the same rea- 
son (pancreatic hypofunction) the buffer en- 
zymes are absent from the blood and the fi*ee un- 
combined metaproteins remain unchanged in the 
circulation. MeanAvhile the patient has purged 
himself, placed himself on a limited diet AAffiich 
permits the pancreas to catch up, as it were, the 


buffer enzj'mes are restored, the free metapro- 
teins in the blood are digested and there occurs 
spontaneous recoA'^ery. 

On the other hand, a patient Avho habitually 
surpasses his pancreatic threshold, especially in 
the realm of his usual diet (staple foods) never 
“catches up”. Because the circulating metapro- 
teins are not digested, they continue to irritate 
the tissues, perhaps forming loose compounds 
AAuth the body cells, AAffiich, because such com- 
pounds are unphysiological, are poisonous. This 
is a supposition, a AA'orking of hjqDothesis and has 
not been proved ; it requires further studju Hoav- 
CA'er, Walzer’s obserx^ations Avould seem to indi- 
cate that some such mechanism is at Avork in the 
phenomenon AA'hich Ave call sensitization. 

Treatment of this type of patient consists of a 
reduction in the total food intake. If the subject 
can maintain his normal Aveight on the reduced 
ration, no other treatment is necessary. If he is 
unable to maintain his normal Aveight, in addition 
to the buffer enzymes in the serum on the reduced 
ration, assistance may be secured from dry pan- 
creatic enzymes administered to augment the nor- 
mal but, in such patient, deficient pancreatic func- 
tion. 

Allergy or sensitization to foodstuffs, explained 
on the above bases, therefore, is not a pathologi- 
cal condition but a pathological exaggeration of a 
normal physiological mechanism. The above data 
explain Avhy 60 per cent of the population have 
allei'gic manifestations at some time in their lives, 
and AAffiy most of such instances may be acute but, 
usually, clear up spontaneously. This conception 
AA'ould seem to indicate that inheritance has noth- 
ing to do Avith the allergic state except inasmuch 
as one may or may not inherit a functionally ade- 
quate pancreas. All that is necessary for the 
appearance of the allergic state is that one be 
exposed to massive doses of food, a quantity of 
food sufficient to surpass the individual pancreatic 
threshold at a particular time or constantl 5 u 

The above data Avould seem to explain Avhy al- 
lergy to foods practically is unknoAxm in the 
Orient. Because of the Ioav scale of living, prob- 
ably the Oriental rarely gets sufficient food to 
exceed his needs, viz., surpass his pancreatic 
threshold. They also explain Avhy acute allergy 
commonly clears up Avithout treatment, and Avhy 
manj”^ people lose their sensitizations after pro- 
longed aA'oidance of proteins (although it Avould 
appear that it is the total reduction of food AAffiich 
acts beneficially and not the elimination of aiiy 
specific protein), and AAffij’^ many patients can 
maintain a state of “allergic balance” bj’- con- 
tinual dietary restriction. 

Our data and our theory seem to explain Avhy 
allergic indiAuduals usually are sensitix'^e to foods 
Avith Avhich they come into continuous contact. 
It folloAVS that, if one only eats oj^sters occasion- 
ally, it AAmuld be difficult for this protein to cause 
trouble. Sensitization is more likely to folloAV the 
ingestion of such staples as beans, bread, eggs, 
meats, milk. If one exceeds the pancreatic thresh- 
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ohi, jiauirallv he will do so in the realm of these 
siapier.; because they are staples in the avei-age 
dietary they are more likely to produce chronic 
.—nsitication. Our theory also explains the uni- 
fora: hick of success following desensitization in 
food-sen.-iitive individuals. Desensitization fails 
allergy is not caused by any one food- 
'.■uir, i>ut on the basis of total food intake being 
l large for the individual. 

ye.n.duzation to foods is the most frequently 
noted maiiifestation of clinical hypersensitiveness 
(adergy). It does not always manifest itself as 
a definite di.sease syndrome, such as asthma, but 
r- .mmonly cau.ses minor symptoms, as headache, 
■'mdig'-.^tion” (which cannot be accounted for on 
an organic basi.s). canker sores (which refuse to 
di part until the underlying pancreatic secretory 
.itficiency is corrected), "pimples” (not acne), 
horpetic eruptions and the like. 

.SUMMARY 

1. -Moat of the protein ingested is not split to 
the stage of amino-acids in the gastro-intestinal 
tract. A large part of the protein is absorbed 
into the blood as acid or alkali metaprotein and 
other derived proteins. The gastro-intestinal 
tract essentially is a receiving and mixing 
mechanism. Digestion is started in the gastro- 
intestinal tract but is continued and completed in 
llie blood stream. 

2. Normally, sufiicient pancreatic juice is se- 
creted to combine with all of the food eaten and 
to provide an excess which passes free (uncom- 


bined) into the blood stream, where it acts as a 
buffer solution, combining with and digesting any 
food which has been absorbed unmixed with en- 
zj'mes. 

3. Blood serum normally contains free pan- 
creatic enzymes in a definite and constant con- 
centration. These enzymes can be demonstrated 
by a simple test which we have described. 

4. The concentration of pancreatic enzymes 
in the blood serum of an individual on a regular 
ration, compared with that after taking a “test 
meal” consisting of quantitatively a greatly in- 
creased total ration, appeal's to be a direct meas- 
ure of that individual’s pancreatic (digestive) 
function. 

5. It is probable that ‘‘hypersensitiveness” to 
foods is caused by an excess of free food (free of 
enzymes) in the blood serum, and that this excess 
is caused by a low pancreatic threshold (hypo- 
function). 

6. In our opinion, the state of “allergy” to 
food.stiiffs can be determined by ascertaining the 
concentration of free amylase in the serum before 
and after a test meal. 

7. The rational treatment of sensitization to 
foods lies in the reduction of the total food in- 
take. If the patient can maintain normal weight 
and adequate buffer enzymes on the reduced ra- 
tion, no other treatment is necessary. If he is 
unable to do so, it would seem that dry pancre- 
atic enzymes must be administered to make up 
the .shortage. 



Chart S'hoviiiK conccntralian of pancreatic enzymes in normal human scnim. Note that the enzyme concentration is prac- 
ticaliy const.ant throughout the t-4-hour period. Food intake and sleep (empty stomach) have no influence on concentra- 
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ABSTRACTS 


Charles M. Blumenfeld. 

Eudocrinologi/. Weight Chnjigcs in the Suprarenal 
Glands of Albino Rats on Vitamin E Deficient and Fat 
Deficient Diets. 1S;3GT-SS1, Mag-Junc, 1934. 

Blumenfeld has demonstrated a relationship of the su- 
prarenal to vitamin E and to fat metabolism. Rats de- 
prived of vitamin E and killed during the second preg- 
nancy had suprarenals, the cortex of which was question- 
ably hypertrophied, but the medulla of which was defi- 
nitely atrophied. Rats maintained on a vitamin E defi- 
cient diet and carried through a first pregnancy, then 
were fed rdtamin E and killed during a second pregnancy, 
had significantly enlarged suprarenals due entirely to 
cortical hj'pertrophy. The medulla returned to a normal 
weight. A fat-free diet produced in male and female 
albino rats a relative atrophy of the suprarenals due to 
both cortical and medullary decrease. Curing the sjTup- 
toms of this diet by feeding fattj' acids, chiefly linoleic, 
did not cause a return of the suprarenal weight to normal. 
The nature of these i-elationships is as yet not elucidated. 

Dwight L. Wilbur, Rochester, Minnesota. 

C. F. SCHLOTTHAUER, V.D.M., AND J. L. BOLLMAN, M.D. 
Experimental Gout in Turkeys. Proceedings of the 
Staff Meeting of the Mayo Clinic, Division of Experi- 
•menfof Medicine, September 19, 1934; pages 560-1. 

Gout apparently is a disease of man, birds and rep- 
tiles. No definitely proved cases of gout have been ob- 
served in lower animals other than the two named. Both 
visceral and articular gout occur spontaneously in birds; 
the former is thought to be the more prevalent. Among 
domesticated fowl gout occurs more frequently in chick- 
ens than in waterfowl, and rarely is it seen in pigeons. 
Gout has been observed in birds of prey in zoological gar- 
dens. 

During 193-3 we had the opportunity to observe spon- 
taneous tophaceous gout in five flocks of turkeys. . Since 
turkeys apparently are susceptible to this disease, and are 
an easy bird to work wth, we attempted to produce gout 
in them experimentally, for study. We used twenty tur- 
keys in our experiments. They were placed two each, in 
ten pens. Five of these pens were small cages, measur- 
ing 26 by 26 inches (65.96 cm.), within a building, and 
the remaining five pens were outside runs affording ample 
exercise and a wide range of temperature. Five combina- 
tions of diet were fed to these turkeys. The turkeys in 
outside and inside pens were fed identically. This gave 
us the opportunity to study the effects of diet, the effects 
of restricted exercise, and a combination of the two. The 
turkeys were fed the following five diets: (1) commer- 
cially prepared turkey food containing 20 to 24 per cent 
protein, (2) commercially prepared turkey food and 
ground raw horse flesh in equal quantities, (3) commer- 
cially prepared turkey food with 5 per cent urea added; 
(4) commercially prepared turkey food and fresh green 
spinach,- and (5) commercially prepared turkey food and 
cracker meal in equal quantities. 


All turkeys were weighed at approximately the same 
hour once each week. At this time we also procured 1 c.c. 
of blood from the wing vein of each, for determinations 
of blood uric acid. 

Little difference occurred which could be attributed to 
restriction of exercise, except that the restricted animals 
took less food. This was probably due to the fact that 
the cages were in a building which reduced the hours of 
daylight, so that these birds remained on the roost longer 
than their outdoor neighbors; consequently the value for 
uric acid in the blood of the restricted birds usually was 
found to be slightly, but not significantly, lower than that 
in the blood of the outdoor birds. The bii’ds which were 
on the standard diet showed a range of blood uric acid, 
from time to time, of between 4 and 10 mg. per cent, and 
the birds which received the same diet, with green leaves 
added, showed a similar range. The diet wth meat added 
gave high values for blood uric acid, from 5 to 22 mg., 
and the diet with urea added gave similar changes, from 
5 to 20 mg. The addition of cracker meal somewhat re- 
duced the level of uric acid in the blood, from 3 to 5 mg. 

Part of the uric acid metabolism of birds is like that of 
mammals, in that uric acid is an end product of purine 
metabolism, which in turn is part of nuclear metabolism. 
The major portion of the uric acid formed and excreted 
by birds, however, is derived from protein or nitrogenous 
metabolism. These animals possess capabilities for a spe- 
cial process by which urea or ammonia is converted to 
uric acid by the liver and is excreted by the kidneys as 
uric acid. Little urea is found in the lu'ine, and the con- 
centration of urea in the blood is low. There are daily 
variations in the amount of uric acid in the blood, similar 
to the variations found in the blood urea of mammals. 
After feeding, the concentration of blood uric acid in- 
creases, depending on the amount of protein or nitro- 
genous substances in the diet, and as assimilation is com- 
pleted, the value for blood uric acid slowly falls to a fast- 
ing level. The bii-d with free access to food usually eats 
at frequent intervals, so that the value for blood uric 
acid almost always is at digestion levels. 

Definite gouty tophi appeared on the feet of only those 
birds in the blood of which the value for uric acid w's 
15 mg. per cent for at least two weeks. As far as v.-e 
could determine, the elevated concentration of uric Sv-id 
of the blood preceded the deposition of tophi and th: ap- 
pearance of sjTnptoms. After symptoms were present, 
the value for uric acid in the blood usually fell, because 
less food was consumed. Some of the lesions pi-ogresscd, 
to become exti’emely large and numerous, whei-eas others 
developed and remained stationary, but no regression in 
size or number of lesions was observed. 

On the basis of these observations, we feel that tophace- 
ous gout in turkeys depends on marked increase in con- 
centration of uric acid in the blood. The value for blood 
uric acid may be increased by an increased concentration 
of nitrogen (either protein or urea) of the diet, or by 
renal insufficiency. 

Frank Smithies, Chicago. 






Roentgenographic Differentiation Between Diverticulitis 
and Cancer of the Sigmoid 
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W HEN a patient is referred to the roent- 
genologi.st for an examination of the colon 
on account of the possibility of malignancy’s be- 
ing present, one must obtein a very careful his- 
tory of the case because in the differential diag- 
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nosis of the affection this is of vital importance. 

Cancer of the sigmoid usually attacks a patient 
of advanced years, although it may occur at any 
age. The history is one of a progressive lesion 
without remission and usually of short duration. 
The patient may have had no symptoms until ob- 
struction occurred, the first indication being in- 


Fit'. 1. E. M., 42 year.'!. Attacks of sharp .shooting pain 
in L, abdomen for last .six days. Constipated. Similar 
attack one and onc-haif yoar.s ago. Palpable mass in 
L. L._ Q. X-ray findings: Early diverticulitis and sig- 
moiditis. Mass disappeared under medical ti'catment. 


Fig. 2. M. R., 51 yearn. For last two yoar.s has had a 
“pulling" sensation in L. side which was painful. More 
severe in last two months. Mass felt by patient. X-ray 
findings: Diverticulitis and sigmoiditis. Subsided under 
medical treatment. 
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Fig. S. I. L., 53 years. Attacks of pain and a palpable 
mass in L, L. Q. Some temperature. X-ray findings: 
Early manifestations of diverticulitis and sigmoiditis. 
Subsided under medical treatment. 



Fig. 4. I. L. Same as Fig. 3. Ten years later. During 
this interval patient has been having attacks of pain in 
L. L. Q. with fever. Palpable mass. Repeated examina- 
tions reveal diverticulitis and sigmoiditis. Jledical treat- 
ment seemed to control attacks. One year later patient 
died following perforation. 


creasing constipation Avith expulsive type of 
stools. The frequency of bloody stools ttath mu- 
cus is noticeable in cancer, although frank rectal 
hemorrhage is not rare. Some cases may have 
slight pain, although it is more often 'that pain 
hardly is sufficient for the patient to consider it 
serious enough to consult a physician. There is 
no fever and the blood count may not be affected. 

There is often a palpable tumor Avhich never 
completelj’^ disappears; at times it maj’’ diminish 
in size as the accompanying inflammatory reac- 
tion subsides. There is only occasionally a rup- 
ture into the peri-sigmoidal structures; it causes 
an “acute abdomen” only when producing intes- 
tinal obstruction, which may be sudden. There 
seldom are any special bladder symptoms in the 
clinical picture. In malignancy a progressive loss 
of Aveight is almost uniformly noted. 

In contradistinction to cancer, a patient af- 
fected Avith diA'erticulitis has a history of recur- 
ring attacks OA’^er a period of years. The age is 
most commonly OA'er forty and the lesion nearly 
alAA’ays is found in obese adults. A palpable tu- 
mor may appear but usually completely disap- 
pears unless it is of the dissecting tj'^pe; then there 
AA’ill remain some induration during the remis- 
sions. , There are pain, feA^er and blood count in- 
dicating an acute lesion. Cases of diA'^erticulitis 


often appear as “acute abdomens” and attended 
Avith considerable shock. This Ave note Avhether 
there is colon rupture or not. There is ahvays a 
A'ariable amount of spasm and congestion present 
in all inflammatoi'y lesions of the sigmoid. We 
seldom find hemorrhage, although occasionally 
blood streaked mucus may occur. Recurring con- 
stipation is common but there is no chai'acteristic 
expulsive type of stool. The bladder is more fre- 
quently inA’olved Avith irritative symptoms than 
is noted in malignancj’. 

Procto-sigmoidoscopic examination should al- 
Avays be made before the cases reach the hands of 
the roentgenologist for after roentgen examina- 
tion barium particles often interfere Avith the 
clear vision necessary to the recognition of pathol- 
ogy of the colon. In many cases this part of the 
examination is a failure on account of colon re- 
dundancy; in such circumstances, the proctolo- 
gist is unable to reach the area involved. .4.s a 
rule the endoscopic findings are of great A-alue in 
the final determination of the diagnosis. 

Having obtained a clear history of the case one 
proceeds Avith the roentgen examination. 

Apparati'.s: It is necessary to liave an appar- 
atus AA'hich is capable of sAA'itching from fluoro- 
scopic to radiographic control instantly, as dur- 
ing fluoroscopy one often observes something 
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v.hich it is necessary to record on a film. These 
reproductions are not sati.sfactory unless obtained 
with a more pov.'crful current than is ordinarily 
u.=ed in fluoroscopy, hence the necessity of the 
■‘.switch over”. 

Pn pa rat ion: The colon must be completely 
empty before giving the barium clysma. This is 
uriinlly accompli.shod by giving two ounces^ of 
ca.-<tur oil on the night before the examination, 
followed by a generous cleansing enema in the 
morning, to be repeated until the return flow is 
clear. This cleansing enema is best given an 
hour before the X-ray examination is to be made. 
The patient is better able to retain the barium 
ciy.sma injected in the fluoroscopic room if his 
bowel has just been emptied. 

With a light breakfast allowed, the patient re- 
jiorts to tlie roentgenologist at about 11 A. M. 

Procedure: After having made a preliminary 
film and after proper preparation of the exam- 
iner’s eye.s, the patient is placed on a fluoroscopic 
table and the method of procedure explained to 
him in order to gain his confidence. The success 
or failure of the examination may depend upon 
complete relaxation and respiratory control. In 
making cb.'-ervations of the sigmoid one meets 
the following difficulties: 

The lower colon usually is freely movable, re- 


dundant and curled upon itself. It is situated 
deeply and surrounded by the pelvic walls and is 
always difficult to palpate. We eliminate these 
troubles as much as possible by giving at first 
only about one pint of the barium clysma. This 
is watched under the fluoroscope with the patient 
in varying right po.st-oblique positions. At the 
most favorable angle the sigmoid is elongated and 
cleared of overlapping .shadows from redundancy 
of the bowel. It is really remarkable how cleai’ly 
the entire lower colon then is .shown. As only a 
pint of the clysma is given, this amount is not 
sufficient to fill the caecum and cause overlying 
shadows from this part of the proximal colon. 

After the rectum and sigmoid carefully have 
been examined the colon is filled to its complete 
capacitj' and then further observations made. 
The entire pi'ocedure is repeated after the patient 
has partially emptied the colon, and again after 
complete defecation. 

Often it is advantageous to have the patient 
return twenty-four hours after passing the 
clj'sma. Particles of barium will sometimes work 
their way into the diverticula and record their 
presence at this time when the study immediately 
after defecation has been negative. In the case 
of the differential diagnosis in complete block of 
the .sigmoid, this procedure is of inestimable 


Fie. 5. II. n., 87 yenva. Constipation. Blood in .stools a 

few tiiiics. last noticed two weeks ago. Palpable mass in Fig. G. P. C., 57 years. Pain in abdomen past six 

b. b. Q. .Also has bornia in left inguinal region. X-ray months, bo.st 35 pounds. Constipated. Palpable mass 

findings: Loop of colon in hernial sac. Diverticuliti.s. in L. L. Q. X-ray findings: Large cancer of .sigmoid. 

N’o operation. Subsided under medical treatment. Oper. findings: Adenocarcinoma of the sigmoid. 
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related with the interpretation of the films. It 
is here that one requires time and patient study- 
before a diagnosis can be made. It is the finer 
shadows which will tell the story; this is espe- 
cially so in differential diagnosis. The detection 
of one or two small sacules at or near the site of 
the lesion often is a clue which will decide whether 


Fig.. 8. I. K., G6 years. Vague abdominal pains about a 
year ago, eventually localizing in L. L. Q. Constipated. 
Loss of weight and strength. Indefinite mass in L. L. Q. 
X-ray findings; Questionable growth in sigmoid, prob- 
ably carcinoma. Oper. findings: Scirrhus adenocarcinoma. 


Fig. 9. E. P., 47 years. Constipated. Pain and gas for 
years. Nine days ago had severe cramp-like pain which 
lasted 82 hours. Vomiting. Similar attack one year ago. 
Mass in L. L. Q. X-ray findings: Napkin ring deformity 
in lower descending colon. Oper. findings: Carcinoma. 


Fig. 7. M. J., 48 years. Pain in L. L. Q. for three 
months. Two months ago had sudden cramp-like pain in 
L. L. Q., which lasted two weeks. Constipated. Occa- 
sional blood streaked stools. Palpable mass in L. L. Q. 
X-ray findings: Typical medullary carcinoma of the pel- 
vic colon. Oper. findings: Carcinoma of sigmoid. 


ach and the gall bladder he would not have to 
“rush to cover” so often after his mistakes in 
the X-ray diagnosis of lesions of the rectum and 
sigmoid have been demonstrated operatively. 

Even after exhibiting all this advanced tech- 
nique one has accomplished but one step in the 
diagnosis. The fluoroscopic flndings must be cor- 


value. From the procedure as outlined one may 
judge the amount of time and attention which is 
required to make a complete and correct X-ray 
examination. Always we have maintained that 
should the roentgenologist devote as much atten- 
tion to the colon as he has been giving the stom- 
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one i.s or is not dealinK '"’ilh cancer. Oar am is to 
r/ffr'/vif f,' the itntiijc ^‘o that all tltc finer shadows 
(ti'i- bronfihi ovt. This makes the correct diiigno- 
si.- much' easier and, objectively, more definite. 

In some cases, no matter how much care i-s used, 
tin-re will be a redoubling of the shadows and the 
loMo/i will be covered over. In one patient _we 
were able to demonstrate the cancer by filling 
unlv the urinary bladder with water after the 
colon had been distended with the barium clysma. 
The raising of the sigmoid by the distended blad- 
der brought the lesion into view. 

Fisher’s method of insufllating the colon with 
air after the iiarium has been defecated is a A'alu- 
abk adjunct. Its special value is in polypoid 
degeneration of the mucous membrane of the 
colon or any growth which invades the lumen of 
the gut ratlier than infiltrates the walls. 

liocntciru (Uffereniiation between cancer and 
diverticulitis of the sigmoid also depends in a 
great measure upon the type and stage growth of 
the lesion. 

Cancer of the Hifintoid has certain roentgen 
ch.aractcristics which must be present before a 
diagno.sis of malignancy is possible. If these are 
not found, one must be guarded in his statements. 
Cancerous lesions nearly all show a tendency to 
canalization. In addition, the mucosal pattern 
and the haustral markings are destroyed; they 
are replaced by lohulatcd, cauliflower masses 
cau.xing irregular, ragged lumens and finger-print 
deformity (Figure 7) or they produce a “napkin- 
ring’' defect, with sharp sudden demarcation be- 
tween normal and pathological involvement (Fig- 
ure f)). The defects are persistent and usually 
confined to the lumen of tlie gut. There is no evi- 
dence of diverticula; the mass is “frozen” and 


exhibits rigidity and fixation. The sigmoid is 
liable to maintain its patency through canaliza- 
tion and anchorage. The proximal colon is di- 
lated. Sudden obstruction may occur. 

DiverticuHtis, early, shows a filling defect 
which results in a serrated or “picket fence” ap- 
pearance to the sigmoid (Figure 2). _ This gradu- 
ally advances until massive destruction is in evi- 
dence but the mucosal pattern and the haustral 
markings are seldom completely destroyed (Fig- 
ures 3 and 4) . There is never a crater formation 
or a napkin ring deformity. The demarcation 
between the normal and the pathological is grad- 
ual. There is no incisural contraction. Budding 
defects can be seen outside the lumen of the intes- 
tine, these representing the outward extension of 
diverticula. These defects, unless the lesion is 
far advanced, are liable to change in character; 
at least a portion of the involved colon is flexible. 
In many instance.s, the lesion is extra-lumenal, 
being in the wall of the intestine or in the peri- 
sigmoidal structures. Masses of barium may be 
seen outside the outline of the colon, an indica- 
tion that diverticula have ruptured. Intestinal 
obstruction fi'om inflammatory swelling and 
oedema may occur. 

These differentia] points between cancer and 
diverticulitis of the sigmoid which have been men- 
tioned are exhibited by the typical cases. Always 
one must bear in mind that about 2 per cent oi 
cases of diverticulitis undergo malignant “degen- 
eration”; here the signs ai’e rather uncertain. 
However, when there is a pz’ogressiveness to vis- 
ceral destruction with no remission, combined 
with a steady down-hill clinical course, invariably 
such means cancer. 


ABSTRACTS 


Takty, .Toiin R.; Wni.NTnAun, Sydney-, and FEi.TEit, Rob- 

EilT K. 

An of the Post-Operative Stomach. 

Pf.diolopif, e2:i9]-iac, i.nei. 

A c.-u-oful clinic.il nm! roentpen study was made of 144 
eases of peptic ulcer which had been treated surpically. 
Tlie c.'iscs with satisfactory re.sults all .showed the stomach 
Uiuch rm.-ilk-r, placed hipher and more laterally, with re- 
duced peristaltic activity, lessened mobility, and a much 
more rapid emptyinp time. Rapid omptyinp of the stom- 
ach is deemed desirable and in none of the cases did un- 
toward symptoms, such as diarrhea, result. In line with 
this, posterior pastroenterostomics with larpe openinps 
placed near the pylorus were most consistently satis- 
factory. 

Poor clinic.al rcsult.o were noted in cases in which there 
had not been a considerable diminution in the size of the 
stornneh, poor drainapo heinp due to one or more of the 
followinp causes: the stoma was too small, the stoma was 
poorly plnriHl, the proximal loop of the anastomosis was 
too lonp, the distal loop was kinked at the mesocolon. 
Emphasis is placed vipon makinp a liberally larpe openinp 
when opcr.-»tinp upon a dilated, obstructed stomach to 
avoid shrinkape in the .stoma as the stomach return.^ to 
nontml size. A lonp proximal loop is apt to hinder drain- 
ape and establish a vicious cycle. In cases in which severe 


hemorrhage occurred a considerable time after operation, 
there being no signs of a recurrent ulcer, the authors 
found that either the stoma was too small or that the 
distal loop was obstructed, and offer as explanation the 
formation of varices at the stoma. 

Rocntgenolopically, poor results are divided into: 
1. Tho.se with a disturbance of the mechanical factors, 
overly large stomach, poor emptyinp, hyperperistalsis, 
and poor placement of the stoma. 2. The cases which 
developed marginal ulcers, formed new ulcers elsewhere, 
reactivated the original ulcers or developed gasli-ic hem- 
orrhages. Although not relating as causal necessarily, 
poor mechanical function often was noted in this second 
group. The authors note a peculiar spasm of the proxi- 
mal loop in marpinal ulcers, and raise the quc.stion of 
its diagnostic significance. 

X-ray examination of the post-operative .stomach is a 
vital part of the follow-up study, as there is a definite 
correlation between the roonlgenographic findings and the 
clinical results, which should lead to a fairly accurate 
prognostication, from the roentgen study, of good or poor 
clinical re.sults. Systematic co-operation with the .sur- 
geon in thi.s typo of analysis should improve the results 
from gastric surgery by its more satisfactory elucidation 
of the physiologi’ of the stomach which has been sub- 
jected to operation. Case (Chicago, 111.). 
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ELECTRO-CHEMICAL PROCESSES UNDER- 
LYING GASTRIC AND PANCRE- 
ATIC SECRETION 

F or years I have been wishing that more ex- 
perimenters with an intimate knowledge of 
modern electro-chemistrj^ would interest them- 
selves in the problem of explaining the secretion 
of HCl by the parietal cells. To me it has always 
been an astounding fact that these highly special- 
ized cells can secrete hydrogen ions in a concen- 
tration a million times greater than that in the 
blood. One of the first steps toward a solution 
of this problem was taken when Hollander (1934) 
showed that the secretion of the parietal cells is 
nothing more than pure hydrochloric acid in 
water. 

Another splendid piece of work has just come 
from the hands of Ingraham and Visschev of the 
University of Illinois. It will appear soon in the 
Journal of General Phj'siology. They have ob- 
tained a good idea of the electric charge on the 
limiting membranes of the parietal cells of the 
stomach and of the alkali producing cells of the 
pancreas by noting the ability of these membranes 
to hold back or pass bn sixty dyestuffs (injected 
intravenousl.v) , some basic, some acid, and some 
amphoteric. An important point is that Ingraham 
and Visscher did not accept the manufacturer’s 
opinion in regard to the electric charge on the 
color carrying ion in these dyes but checked it 
by observing the direction of migration in the 
eiecti'ic field. In some cases, they also had to 
study the behavior of the reduction products of 
, these dyes. 

The outstanding conclusion arrived at is that 
all of the dyes secreted by the stomach belong in 
the basic group except fuchsin S. It is believed 
that this substance, which did not follow the rule 
and which was secreted in veiw small amounts, 
may have gone through with the mucoid fraction 
of the gastric juice. Two of the dyes which came 
through wei*e amphoteric. It should be noted also 
that fuchsin S is amphoteric when in the reduced 
state. 

All but four of the dyes secreted by the pan- 
creas fall into the acid group and in these four, 
the chromogen can behave either as a cation or 
an anion. No typically basic dye was excreted 
in the pancreatic juice. 

A good many of the dyes, when injected in- 
travenously, did not appear in either the gastric 
or in the pancreatic juice. The reasons for this 
have not yet been woi’ked out. Theoretically, 


amphoteric dyes might appear in both the gastric 
and the pancreatic juices, and this actuall}’- hap- 
pens. Similarly, when the chromogen possesses 
the property of changing its charge on reduction, 
it can appear in both juices. 

Preliminary studies indicate that the gastric 
glands have a greater tendency to reduce dyes 
than have the pancreatic cells. Thus, some of the 
dyes appeai-ed in the gastinc juice in the reduced 
form, while none of them appeared this way in 
the pancreatic juice. 

It appears from these studies that of all the 
many peculiarities which characterize the differ- 
ent dyes, the only one which determines their 
ability to pass through the gastric or the pancre- 
atic mucosa is the nature of the electric charge. 

As Ingraham and Visscher point out, the in- 
vestigator must try to explain not only the foet- 
ors Avhich keep one dye from leaving the cell but 
also those factors which cause another dye to pass 
through. The writers brought forth considerable 
evidence to show that the inability of the electro- 
negative dye ions to pass through an electro- 
positive structure is due to strong polar adsorp- 
tion. They showed experimentally that a collodion 
membrane impregnated ^vith benzoic acid would 
stop the passage of basic dyes and let the acid 
ones pass through. From this and other consid- 
erations, they concluded that the membranes 
across which secretion occurs in the gastric glands 
must be electro-positive while those in the pan- 
creas must be electro-negative. 

The authors discuss at length some of the 
theories which would explain the passage of some 
of the dyestuffs through the membrane but much 
of this is unintelligible to the average physician 
who is not well trained in physical chemistry, and 
I shall not try to abstract it. 

There are good reasons for believing now tliat 
a membrane with properties such as have been 
demonstrated on the gasti’ic side of the parietal 
cells should permit the passage of chloride ions 
while at the same time restraining the passage 
of the inorganic cations such as sodium. This 
would account for the passage of the Cl ions to- 
ward the lumen of the stomach. The next prob- 
lem is to explahi the passage of Ihe hydrogen 
ions. According to the theory of Ingraham and 
Visscher, carbon dioxide can be made to combine 
with water on one side of a membrane imperme- 
able to cations ; the hydrogen ions resulting fmm 
dissociation remain, while the bicarbonate : 
go through the membrane to balance the inllux of 

74.3 





A-mkiiican JornNAi. or Digestive Diseases and 


JSUTP.ITION 


chloride from the fluid on the opposite side. It 
has been siimvn by many worker.s that the amount 
of bicarlionate in the blood has a decided influence 
on the .secretion of jra.stric juice. 

In a letter, Dr. Visscher write.s that, working 
with Mr. Deiitsch. he exposed a Pavlov pouch to 
rocntgen-ravs until the ga.stric juice .secreted i\as 
alkaline, and ho found then that only acid dye.s 
would go through. This ob.servation tends to .sup- 
port the theory of Vis.scher and Ingraham. 

Ingraham and Vi.sschor plan soon to publish a 
mo.st interesting serie.- of oxiieriments in which 
tlu-y were able to produce HCl with a pH of 2— 
within a collodion .«ac, the wall of which was im- 


pregnated with basic dyes which made it im- 
permeable to cations. The acid was produced by 
passing a current through suitable bridges, so 
that the interior of the sac was positive to the 
e.xterior. At the same time the material in the 
interior was kept saturated with CO,. They be- 
lieve that in this way they allowed an anion ex- 
change, and permitted the bicarbonate ion to pass 
back when the chloride ion entered the sae 
through the cation-impermeable membrane. A 
similar production of acid was observed when the 
materials were allowed simply to diffuse, but the 
process was much slower. 

■ Walter C. Alvarez, Rochester, Minnesota. 


NOTICE 

The demand for back numbers of this journal 
has been so unexpectedly large that the publisher 
is left with only enough on hand to fill orders for 
bound volumes. To those subscribing to the 
Journal, it will be encouraging to learn that the 
publishers are considering planogi’aphing all pre- 
\dou.s jsiiues into an inexpensive edition, provided 
sufficient demand continues to be evident. 

— Sandfield Publishing Co. 
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★ * * ★ Die Pathologisch-anatomischen Grundla- 
gen der Chiriirgie des Rektwnkarzinoms, 
von Priv.-Doz. Dr. Heinrich Westhues, 
Erster Oberarzt der Chirurgischen, Uni- 
verstats-Klinik, Erlangen, Franltfort, A. 
M. Pub., Georg Thieme, Leipsig, 1934. 

(Pathological Anatomy as a Basis of 
Surgery in Carcinoma of the Rectum, 
Priv.-Doz. Dr. Heinrich Westhues.) 

T his book is a detailed study of rectal polyps 
and their relation to carcinoma. The 
Author believes it possible to recognize the defi- 
nitely benign polyps and, -with some degree of 
certaint}^ the relatively malignant and relatively 
benign types. Among the latter are those which 
are harmless in their early stages. He states that 
only neoplastic polyps are related to carcinoma, 
thus simple hyperplastic polyps, e. g., those com- 
mon in old people (so-called “senile”, polyps) and 
inflammatory polyps are not so related. He feels 
that the pathologist sees many cases of harmless 
polj"^ps which never gave trouble and is thus not 
much impressed but that the clinician’s cases are 
quite diffei'ent, inasmuch as they give rise to 
symptoms and are oftener malignant. Non- 
neoplastic polj’ps have confused the subject mak- 
ing it appear unimportant. 

Westhues’ classification, based on anatomic and 
liistologic grounds, designates three groups: 
Group 1 are the purely benign polyps ; these gen- 
ei-ally remain benign throughout their course, 
some may possibly be capable of malignant 
changes in their advanced stages. Usually they 
are solitary and have relatively long, narrow 
pedicles and usually they reach the size of a 
cherry or walnut. These polyps are not distin- 
guishable from simple hyperplasias, in the early 
stages of their grovd;h ; the epithelium does 
not differ from normal mucosal epithelium except 
in mild variations found in some sections of the 
poljih where the nuclei have a more rod-like 
form, more c 3 'toplasm, the cells are more closely 
packed and mucus production is diminished. 
The.se areas are not located in a particular local- 
ity but anywhere in the polyp, epithelial changes 
are hardl.v more pronounced than occur in purely 
inflammatory polyps. There are no transition 
stages between Groups 1 and 2. Only when the 
Growth is as large as a cherry or larger can one 
be certain of its neoplastic character for purely 
inflammatory polyps do not become so large. 


There is no demonstrable relationship between 
Group 1 polyps and carcinoma. 

In the Second Group are those polyps in which 
a progressively spreading epithelial variation oc- 
curs. This, an active cell proliferation, usuallj’’ 
is first and most typically seen in the neck and 
peripheral portions of the pelj-^p. These changes 
earlj’- exhibit neoplastic characteristics: an in- 
crease in surface epithelium which forms cup- 
shaped depressions and epithelial knobs or buds. 
The nuclei are dark, long, narrow and thicklj" 
packed. Typically, the peripheral gland-tracts 
ai’e long with little anastomosis; the central part 
and base of the polyp resemble the bodj^ or fundus 
of a gland because of a mesh work of ducts with 
manj’’ anastomoses. The epithelial variations here 
maj’^ be, and often are, neaidy as. great as at 
the pei'ipheiy, and thej’’ parallel or closely follow 
the degree of malignancy. Portions of the epithe- 
lium are darker than is the same type of tissue 
neai'by especially in the peripheiy; this is sug- 
gestive of, but not diagnostic for, malignancy. 
Diagnosis must be made by histologic study of the 
particular area (cell type, cell ari*angement, 
chromatin content, mitoses, etc.). Especially 
characteristic of this group is an orderlj’’ struc- 
ture, i. e., the stroma is well developed, the gland- 
tracts rather regularlj’’ arranged, and there is no 
“crowding outV .of the epithelial gland-tract varia- 
tions. klost of these polj'-ps grow to a good size 
without malignant changes. The extremely large 
potyps, from walnut to apple size, belong without 
exception to Group 2. In a large number of cases, 
polj’ps in this group become malignant ; especialty 
do the large, older growths tend to neoplastic 
terminations. As to their gross characteristics: 
the less developed the pedicle the more apt they 
are to be malignant : conversety, a long, thin, soft 
pedicle is unlikelj’’ to be associated with malig- 
nancy. Self-amputation is common to polyps with 
thin pedicles, hence they do not reach the ma- 
turity of those sessile or more firmlj’ anchored bj’’ 
short or broad pedicles.' 

Group 3 includes polyps with marked epithelial 
changes; manj* are carcinomatous. However, 
there is no basic difference between the polyps of 
Groups 2 and 3, in fact, the latter are more ad- 
vanced types of the former. While a Group 2 
eventuallj^ may become a Group 3 potyp, manj' 
polj’-ps originate per primum as Group 3 growths. 
Epithelial changes are more marked in Group 2 
than in Group 1, and, in the former, these changes 
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lire chanicteri.sticaily greater in the neck (site of 
union with pedicle or mucosa) rather than in the 
bodv of the polyp. In Group 3, this is even more 
.striking as the actively proliferating epithelium 
in the neck and, to a less extent in the periphery 
of the polyp, progresse.s so rapid!}' that it over- 
whelm.s tlie ducts and acini of the fundus and 
hixly of the polyp and thus the.se portions often 
do not have opportunity for complete develop- 
ment. Group 3 polyps, as a rule, have short, 
often thick, pedicles. The actively proliferating 
cell mas.s often forms only a “cap” on a mucosal 
fold or knob above the mucosal level. Thus there 
i.s little pedicle-formation even in the early stage. 
The process chiefly is epithelial proliferation. 
Thi.s poe.s on to the development of peripheral 
',:Iand epithelium down into the neck and body 
portions, i. e., an infiltration of the relatively le.ss 
differentiated epithelium into the basal gland 
cone. However, the process is not so much a 
.spreading growth of epithelium as it is a growdh 
in the depth of the interstitial connective tissue 
and basal zone. In this way the .slower growing, 
benign mucosa becomes strangulated and disap- 
pear.*. This strangulation of the gland-tract less- 
ens mucu.s secretion. 

In the more malignant of Group 3 polyps, defi- 
nite carcinoma is seen, at times with carcinoma- 
tous invasion through the broken muscularis nw- 
comr. Tlie charactoi'istics of this group (3) are: 
relatively wild epithelial growth, small amount of 
fibrous stroma, gland tissue destruction, and infil- 
tration. Tliese polyps rarely are larger than a 
pea and yet many show carcinomatous tendencies. 

The carcinomatous polyps of Group 3 are char- 
acterized by : irregular structure of the polyp and 
marked epithelial undifferentiation. Westhues 
found that definite carcinoma in pea-sized growth 
was not at all uncommon. 

Some pathologists will not fully agree with the 
Author's deductions or inferences as to the rela- 
tion of carcinoma to polyps but most observers 
will credit him with a thorough study of the sub- 
ject and an excellent presentation of his data. 

Tlie book is divided into three sections: Fir.st, 
the general pathology of rectal polyps; second, 
the growth and local distribution of carcinoma of 


the rectum as determined by Westhues’ own in- 
vestigations, and third, the clinical application of 
the study. 

In the first section the Author states : “I deter- 
mined that in about 34 per cent of all rectal car- 
cinomas, their origin from polyps is highly prob- 
able. Together with a previously-mentioned 15 
per cent of absolutely certain cases, we can state, 
therefore, that. around 60 per cent of all cases 
(of rectal cancer) can be proved or determined as 
highly probable to be of polyp origin.” 

In the second section, Westhues points out that 
local metastases take place from below' upward, 
that practically they are never below the rectal 
grmvth (of course, excluding anal carcinoma). 
In the last section of his ivork he states that rec- 
tal fixation, in itself, is not a contraindication to 
operation ; that conclusions cannot be draivn from 
the size of the groivth as to either local meta- 
stases or those as distant as in the liver. 

The Author finds that the demands of com- 
plete (radical) resection of the rectum for cancer 
are fulfilled by excision of the bowel 2 cm. above 
and beloiv the growth, provided that there is x*e- 
moval of all perirectal connective tissue and fat 
at its level and 10 to 12 cm. above it. If polyps 
ai-e present, as often they are, the polyp-bearing 
area is excised, if it can be safely done. Westhues 
emphasizes again that most rectal cancers develop 
from polyps and the majority of polyps become 
malignant. 

This detailed study forms a book of but 112 
pages, nevertheless xve have reviewed it at length 
because the work merits description and, we be- 
lieve, recognition. It is replete with pertinent 
ilIu.strations of gross specimens, and of micro- 
scopic sections. 'The Author painstakingly has 
examined a large amount of pathological mate- 
rial ; he is a surgeon and Avrites as a clinician, but 
his knowledge of the pathology of the affection 
discussed is impressive. In fact, the major part 
of the book is devoted to pathologj'. The subject 
needs this type of investigation and We.sthues’ 
contribution helps to clarify it. The work merits 
the attention of the pathologist and it will prove 
a worth-w'hile practical guide to the surgeon. 

Clement L. Martin, Chicago. 



Academician I. P. Pavlov* 


Written in commemoration 
of his S5th birthday {Sep- 
tember 27, 1934) by his former 
pupil, Professor W. BoJdyrefT, 
of Battle Creek, Mich. 


An excellent portrait of the world-renowned 
physiologist, taken in 1926, showing Pavlov just 
as he had completed an experimental operation. 



TT HAS BEEN mr privilege on many occasions to write articles for various scientific jour- 
• X iials and societies about my teaclier, the famous Russian physiologist, I. P. Pavlov. Those 
interested will find in these articles his biography and a characterization of him as a scientist, as 
well as a complete list of his publications. 

I do not think it necessary here to repeat what I have already written, but I vill attempt to 
sketch briefly the general importance for science and practical medicine of Professor Pavlov’s 
woiivs, and will emphasize those peculiar traits of his personality and manner of work which have 
particularly helped to further Ms scientific activities. 

There is no question that I. P. Pavlov is not only recognized as the greatest physiologist of 
oiir day, but that he stands alone, and beyond comparison with other authorities, in his chosen 
fields of endeavor, r’iz.,'tlie jjhysiology of digestion and of the significance of reflexes of the cerebrum. 

If his work on the physiology of the brain is not yet universally recognized, Pavlov’s name in 
connection with the physiology of digestion is familiar to every student and even to intelligent 
children in all countries. Therefore there is no need to repeat what everybody knows or go into 
tiresome details of I. P. Pavlov’s work, many of which are difficult for a non-specialist to follow. 
But it must be stressed that in a large degree his discoveries and other scientific achievements 
have been accepted into the routine of practical medicine, form the very foundation of the modern 
teaching on digestion and nutrition and the pathology and treatment of many diseases of the. 
digestive apparatus. 

Now a few words about his personality and his manner of work: I. P. Pavlov is not only a 
famous scientist but also a remarkable man. If it were necessary to define his complex and versa- 
tile personality in two or three words, I would say that, apart from his great mind and brilliant 

•From Thp Pavlov Institute. Tin- Battle Creek S.nnitariinn. 

tSec also Tlie Bulletin of tlie Battle Creek Sanitarium for ami 1920. also Izvestia of the Militar.v-Medical Aeadem.v for 1001. 1000 aud 

1911. Abstracts of all works of I. P. Pavlov and his school lup to 1921 » may he found la the Archives des Seience.s BiolORiques, 
Petersburg. 1901. supplementary volume. 

Stibmitted October 22. 1931. 
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ialwits as It scientist, he is the most diligent, the 
most indefatigable and the most successful man 
I have over met. 

Is it not remarkable that at the age of 85 he 
is not only continuing his .scientific work but also 
jierforming successful operations on animals for 
scientific purposes as he has ahvaj-s done? Be- 
sides the usual routine in several large labora- 
loi'ics under his .supervision, he spends some time 
of each day in the collection and testing of gastric 
juice which he introduced into clinical practice 
as an important medicinal agent in the therapy 
of certain diseases of the digestive tract. 

I. P. Pavlov i.s not only fond of work but also 
indefatigable. Having known him for many 
years (I first met him some 40 years ago), I have 
never lieard him say: “I am tired, I must re.st.” 
Not that ho wanted to conceal his fatigue, but 
he knew none. Being a man of rather expan- 
sive nature, he ahv.ays gladly .shared with his fel- 
lows .nil his sensations. Also he likes to complain 
about Yariou.s real or imaginaiy unpleasantne.sses 
and inconveniences. But he has never complained 
of fatigue, seemingly such a feeling being quite 
foreign to his extremely strong and actir-e nature. 
This i.s true both of his physical and spiritual 
make-up. .Strange to sa.v, we, his pupil.s, a quar- 
ts- of a century younger than he, often grew 
tired on various occasion-s, both in body and in 
.spirit., while he, under the same conditions and 
working togctlier with us, never complained of 
or ajipearcd to experience fatigue. 

Being a sportsman in s])irit and practicing 
sjiort all his life, he still wins a Russian outdoor 
game, “gorodki.” which is his favorite pa.stime. 
Some thirty year.s ago, he was one of the best 
gymnasts in the society of phy.sician-gymnasts 
which he organized at St. Petersburg. We were 


One of the buildings of Pavlov's new laboratory at Kol- 
tooshy, near Leningrad, Autumn, 1934. 


all dumbfounded to see him surpass us, still 
young men, in jumping, ti*apeze exercises and 
other gymnastic performances. Only the late 
Dr. Yawein could keep up to Pavlov’s record. 
Being in excellent health and extremely punctual 
in all his affairs, Pavlov loved to boast that since 
the organization of this society (over twenty 
jmars before) he had not missed a single meeting. 
The meetings occurred one evening each week 
throughout the school year. 

Another characteristic trait of Pavlov’s is his 
care to do everjdhing to the best of his ability. 
Whether he was busy at a scientific investigation 
of the utmost importance or doing some ordinary, 
even menial, task, he would always do it with 
surprising cai'e. “I do not understand,” often 
we heard him say, “how some people can afford 
to neglect their business. Even if it were the 
smallest thing, for instance, sweeping the floor, 
carrying of loads, etc,, one must apply to it all 
his energy, all his attention, in order to do it in 
the best way. This would be the most cheerful, 
the most pleasant and the most profitable way.” 
And Pavlov practices this rule himself in all his 
actions. 

Now it is quite natural that wdth his richly 
gifted nature Pavlov has achieved such brilliant 
success in science and occupies the high position 
that he does today. It could not be otherwise. 

There are two other factors which are in his 
favor: he is extremely lucky and exceptionally 
healthy and strong. Pavlov’s success was owing 
to .some traits of his character as well as to the 
fact that he always had favorable conditions. 
Some people are extremely unlucky, failing in 
everything, while others are “born under a lucky 
star.” Pavlov is a typical example of the latter. 
Luck has followed him everywhere. Even the 
Bolsheviks have made an exception for him alone 
among all Russian scientists and arranged for 
him better conditions of life and Avork. He Avas 
also a favorite of the Czar’s government. 

One must not pass in silence PaA'lov’s rare and 
un.swerAdng moderation Avhich he practices in all 
things, except Avork. It is surprising that in him 
moderation is reconciled Avith an indomitable, 
pa.ssionate nature and excessiAm enthusia.sm. 
Doubtles.s his moderation has helped him to pre- 
.sei'A-e his health and A'igor into old age. Not so 
long ago he told us; “I ahvays rise from the 
table bef ore I am quite satisfied, Avhile I .still have 
a desire for another bite of something. Thank.s 
to this rule, I haA’C preserA’^ed my stomach in per- 
fect order.” He has seldom been sick and AA'hen he 
is, he doe-s not go to bed, nor does he stop Avork- 
ing. He quits eating. Complete fasting for a 
day or tAA’o is of great help to him in disease. 

A few AA'crds about the main scientific idea, or 
rather the main rule of PaAdoA% during all his 
long and fruitful scientific activity. While .still 
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1. P. Pavlov’s latest portrait. Autumn, 1934. 


a young man, working with the problem of blood 
pressure, he decided that the universal^ accepted 
method of vivisection does not bring real results. 
For, during a vivisection the animal is tied up, 
suffering, and crippled or poisoned by various 
substances which would make him less resistant 
to the experiment, and losing much blood.* 

Pavlov always succeeded in anything that 
interested him. He began doing small operations 
on the dogs the night before their blood pressure 
was to be tested, introducing into their blood ves- 
sels, and fastening, the tip of the apparatus used 
for measuring the pressure (a glass tube, or 
cannula). All this was done with the utmost 
care not to contaminate the wound with microbes 
and to give the animal the least possible pain. 
The wound was then sutured and closed. Next 
day the dog did not differ from any other healthy 
dog in his appearance or behavior. Quite pain- 
lessly, and often unnoticeably, connecting the 
cannula with the mercury manometer, Pavlov 
first obtained the true figures for blood pressure 
in the vessels. 

In the execution of such minute experiments 
which even now no one but he can perform, Pav- 
lov was assisted by two factors (1) his extreme 
adroitness and his experience,! and (2) his knack 
of securing the affection of the animals,!! which 
he always loved and pitied and which in return 
readily obeyed him. However, when the work 
required it, Pavlov did not hesitate to subject his 
animals to vivisection and operations which would 

*At present, and perhaps in tlie future, the vivisection method ivill 
1)0 indispensable, irreplncesible and very useful. Whole branches 
of our science are able to continue vorkins: only nlth its aid 
(for instance, chapters on tlie periplieral nervous system, on 
Wood and lymph vessels, etc.). Even in the study of difces- 
lion, often one cannot avoid vivisections. In the value of 
data obtained, this method stands niucli hiplier ttian experi- 
ments on orpans extirpated from the body, althoupli tliey are 
also of certain incontestable advantapes. Every laboratory 
method has pood and weak points. As for the seeminp cruelty 
of vivisection, this is cither an exapperation or often complete 
misrepresentation. With a trained worker (or in tlie ordinary 
university laboratory), the vivisection method is not any more 
cruel than any other method. The .antivivisection tendency 
now at work amonp certain circles of the American society 
should be considered as .a d.anperous prejudice. Vivisection is 
indispensable for the development of medicine. It pives 
Unowledpe necessary not only for treatment of hum.an heinps 
but of animals as well. There is no other way to obtain this 
knowledpe. If for some reason vivisections were abandoned, 
necess,ary experiments would he made on human beings, sick 
and healthy, and that would he atrocious, indeed, 
tile is ambidextrous, but his left hand is more skillful in all 
surgical operations. In his young days, before he had assist- 
ants. he useil to perform alone and sometimes even with one 
hand complieateil tasks (ns for instance introduction of a 
cannula into the salivary duel) which ordinarily require com- 
binefl elTorts of two or three people. Eater, I often assisted 
him during his operations and comparing his surgical tech- 
nique with that of other Russian and foreign famous sur. 
peons I must admit that P.avlov was not at all inferior to 
them in adroitness and successful results. The same opinion 
was held l)v I. >1. Sechenoff on the vivisectional art of Pavlov, 
as compared wiU) Cl. Bcm.ird. The late Professor R. TJger- 
stedt (of Helsingfors) once watched one of P.avlov’s f.avorite 
opcTOtions (dissection of the spin.al cord under the brain), 
expecting it to occupy 20 minutes. He could not see the 
entire operation, as the dissection was to be made deep in the 
wound. In two minutes after the operation started Tigerstedt 
asked Pavlov how soon he would begin the dissection. “I have 
iiist di'seeted tiie .spinal cord.” was his answer — “the opera- 
tion is tinished.” 

ttin his vouth. an ardent scientific worker but unable to afford 
snfiie'ient means to build a special pen for the dogs that had 
been operjited upon, Pavlov used to keep them in bis own 
room until they recovered. According to him. this forced and 
oxtremelv inconvenient company was of great service to him 
tiien anti in iiis future scienlilie work, giving liim u chance 
to note some imnortant details whieli wonhi otherwise have 
escaped ids attention. 



cripple them for life, but he always avoided 
causing unnecessary pain. 

■V^^len later Pavlov began working in a quite 
different field — ^the physiologj' of digestion — he 
applied and practiced his main principle, which 
is to conduct experiments and obtain all data in 
perfectly normal conditions of the experimental 
animal. For this he made beforehand some pre- 
paratory operations so that the organ that was 
the subject of study would be easily accessible 
without causing any pain or discomfort to the 
animal. He has almost abandoned vivisection in 
his scientific research, replacing it bj’’ his new 
humane and highly fruitful method. 

When it is necessary to study the secretion of 
the gastric juice, a small separate pouch is cut 
out from the dog’s stomach, under anaesthesia and 
with all the regulations employed in operating on 
human beings. Food does not reach this pouch, 
but during digestion some pure gastric juice 
gathei-s there, being secreted by the gastric mu- 
cosa, as sweat is secreted by the skin. This pouch 
has an opening outside in the dog’s abdomen 
(these operations are usually made on dogs). 
The animal loses a small amount of gastric juice, 
without any injury to his health, and furnishes 
the investigator with a nearly complete and exact 
picture of what goes on in the real stomach dur- 
ing the digestion of food. Thus originated the 
famous Pavlov’s “isolated pouch.” Not until one 
or two months after the operation, when all is 
healed and the dog has quite recovered, does Pav- 
lov begin to stage his experiments. 


Amehican Joijrn-ai. of Digkstiye Diseases a>:i) Xutiution 


If he wants to study gastric movements, he 
makes a windov; in the stomach, oi- a fistula, open- 
ing tiireclly outside and when necessary closed 
%vith a cork stopper like a bottle.* 

Pa\lov treated the whole digestive apparatus 
in the same manner, not the stomach alone, and 
lie proved to be a great master in inventing suit- 
.'d)lc operations and laboratory environment for 
the bettor api)lication of the same. 

For hi.s operations, Pavlov built a special sur- 
gical viepartment in his laboratory (at the Insti- 
tiUe of Experimental Medicine in 1891), where 
f;;ch dog .sui)jected to operation has a separate 
eurnpartment kept ideally clean and under perma- 
!ient care of trained servants. In reality, such 
doe-s often receive better care than some patients 
i a hospitals and clinics. The same opinion has 
been expre.ssed in print by Dr. John Harvey Kel- 
logg. who knows Pavlov’s laboratory -well and who 
has for over sixty years collaborated with various 
clinics and hospitals of Europe and America. 

It is natural, then, that the animals upon which 
he has operated love Pavlov and readily approach 
him during e.xperiments. Animals have well 
rewarded him, assisting him to be the fir.st to 
obtain correct and complete knowledge regarding 
most a.spects of digestion. In other words, Pav- 
lov has succeeded in making the physiology of 
ciige.stion an e.xact science, or as ho sa}'s himself, 
in putting it "on the right track.” 

But now he decides to subject to the same 
exact and many-sided anabasis the most complex 
and the most enigmatic side of the living being — 
his psychical activity. He was clever enough to 
apply, in this my.sterious realm, and put to suc- 
ce.‘<sful use the .same basic principle which proved 
to be so fruitful in his other scientific w’ork. 

This transition fi'om the studies on dige.stion 
to the realm of p.sj’chology was not accidental ; it 
wa.s not a fancy of the scientist or an adventure. 
Neither was it a jump into the unknown over a 
precipice, but it was a natural and gradual de- 
velopment. 

.Studying the phenomena of the digestion of 
healthy animals, Pavlov had con.stantly to face 
psychical influences which sometimes greatly as- 
si.sted the digestive processes, and sometimes 
acted as powerful inhibitors. In this manner 
Pavlov and his pupils gathered a vast material 
of a purely psychical nature, gleaned in the field 
of the physiology of digestion. They noticed, for 
e.xamplc. that the very sound of the footsteps of 
the servant wlio feeds the dog causes an abundant 
gastric and salivary secretion in the dog. They 
found it possible to study in detail and with ex- 
avti<iide the phenomena of memory, building from 
similar data regarding salivary secretion, and so 


Stic), ..[.••r.Ttii.nx nnt ilrcmict- »ii,. vllnlify nC the .inlm.ils .n 
Uit-y ji,t' iif)f'nvnr,lK ntt n» Uioy would otliorwit'o, 

Ii,:f t.t rc.^nll Ihn) (ii<. fnmoti.t .American tnippcr, Aleil.s 
JSarlni. wli,. Itnd a smMtSi- ilsinla a rfMilt of ii scrlt 
acxS.I.ytfO ni.nii,) r.t Dm at-- of in. livcl with It until tlip rl 
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forth. Other impoi'tant observations in the realm 
of the psychic life of the animal have been gath- 
ered as a by-product of the experiments with 
digestion. 

The value of this rich matei’ial consisted mo.stly 
in the fact that one could study psychical phe- 
nomena in animals from their physiological 
angles, using the method of Pavlov. Psychical 
processes are accompanied by corresponding 
physiological phenomena, such as the secretion 
of saliva or gastric juice. Measuidng the quantity 
and checking up on the chemical properties of 
these juices, Pavlov learned to draw correct con- 
clusions as to the animals’ psychical states, which 
were altogether inaccessible to the former well- 
knorni methods of psychologists. Psychical phe- 
nomena are complex, fleeting, elusive and myste- 
rious, while their physiological reflections or coun- 
terparts are comparatively simple, tangible, easily 
reproduced and may even be measured. 

Having transferred his attention and work to 
the psychic realm of animals, Pavlov decided to 
do the work in a strictly objective manner, ac- 
coi'ding to his own plan. This was purely physio- 
logical. He completely avoided the use of psycho- 
logical terms and data gathered formerly and 
still in use by psychologists and psychiatrists. 
He introduced his own method, an original one, 
exact and dependable, based on the woi’k of the 
salivary giand, salivary secretion, more or less 
connected with the psychical state of the animal. 
This method is based on the study of psychic 
reflexes (or all vital phenomena produced by out- 
side causes and regulated by the brain), which 
Pavlov called “conditioned” as contrasted with 
“unconditioned” or phy.siological reflexes. 

Saliva is secreted not only during eating (phys- 
iological or “unconditioned” reflex), but at the 
very sight of food, or even when only its odor or 
some noise connected with it ai’e apparent (psy- 
chical or “conditioned” reflex) . Thoughts of food 
may also cause a secretion of saliva. It may also 
occur at the sight or at the mere recollection of 
something nauseating. All these are conditioned 
.salivary reflexes, which are also called natural 
as distinguished from the artificial. 

Pavlov’s school seldom uses natural conditioned 
reflexes for scientific observations. These re- 
flexes are for the most part inborn, and always 
old and therefore with the course of time they 
are combined with other psj'chic influences. For 
that reason they often present a complex picture, 
too cumbersome for the investigator. Simple ar- 
tificially created reflexes are much more conven- 
ient and dependable for his purpose. 

Here are some examples of artificial reflexes; 
If a dog is fed a certain food many times and at 
the same time is .shown a certain object, or hears 
a certain sound (instead of the organs of sight 
and hearing one ma}' excite the organs of .smell, 
touch, etc., with equal success), in the course of 
time, after a series of such combinations, a strong 
association is formed between the named irrita- 
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I. P, Pavlov with his family, holding a granddaughter in his lap. July 31, 1934. First row, second from left, Mrs. I. P. 
Pavlov holding another granddaughter; second row, second and fifth from left, are I. P. Pavlov’s sons. 


tions and the food. Sound or sight of certain 
things become signals of feeding time for the 
animal. The mere showing of an object which 
was used for such experiments, or the hearing 
of a sound, will cause a secretion of saliva having 
the same properties that are found in it during 
the eating of this particular food. 

In this way any outside influence which is re- 
flected in the psychical life can be connected with 
the salivary secretion. And from the salivary 
secretion one can judge about the psychical state 
of the animal, or, as Pavlov said once, we can 
“study a man’s soul in his spittle.” 

A pupil of Pavlov, Professor N. I. Krasnogor- 
sky, proved later that all material gathered by 
the Pavlov school in the realm of conditioned re- 
flexes in dogs, is also true as applied to human 
beings. 

Following his plan, Pavlov and his school 
study psychical phenomena by simply keeping a 
record of the animal’s behavior, his reactions to 
various acts of the investigator ; but the most part 
of the woi-k is based on the measuring of the 
quantity and propei’ties of the saliva secreted. 
Quite banished are all thoughts about what the 
animal may think, feel, wish or fear, as being a 
loose, uncertain ground on which one should not 
try to build the new edifice of objective physiology 
of brain and sense organs. 


Independently and almost simultaneously with 
some American psychologists, st 5 ded “behavior- 
ists” (Thorndyke, Watson and others) because 
they study the outward behavior of animals, Pav- 
lov has arrived at the same plan. 

Psychical phenomena are very complex. In 
animals they occur simultaneously in multitudes, 
affecting each other in certain ways and thus 
making their study infinitely more complicated. 
Besides the influence of the investigator, there 
are often foreign effects from outside influences 
which steal their way into the experiment and 
spoil the whole thing. So, for instance, when 
a dog is tested for his sound, smell and sight 
reactions, he may perceive other sounds coming 
from the street and react to them in a forceful 
manner. For this reason, Pavlov thought of 
building isolated experiment rooms, perfectly 
shut off from the outside world. In the study of 
digestion a portion of the stomach, now the whole 
organ was isolated. But dogs possess such fine 
hearing and sense of smell. Pavlov had to erect 
a special building at the Institute of Experimental 
Medicine (in 1910) which cost over 200,000 
rubles. In outward appearance it resembles a 
medieval castle or a prison, in its thick wall, few 
small windows and a ditch surrounding the entire 
construction which prevents ti-ansmission of 
sounds thi'ougfh the soil. 
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There arc several experiment rooms, each one 
(iesiprned for one dog, and sound-proof for out- 
side noises. The dog is completely isolated. But 
the invo.stigator may, unwittingly, influence the 
(iog and complicate or spoil the effect of the ex- 
periment. Pavlov lias removed this seemingly 
insurmountable ob.stacle bj' dividing the room 
into two partitions with a wall; in one part is the 
dog, in the other part the man. The experimenter 
has at hand various complicated apparatuses 
through which he has contact with the dog and 
he can watch the dog through a field glass (or 
periscope) built in the wall. In the perfect ar- 
rangement of this experiment room Pavlov’s 
method is suiiorior to that of the behaviorists. 

In the equipment of this room Pavlov’s oldest 
a.ssistant, E. A. Ganike. proved to be of ine.stim- 
able help. Being a past master in theoretical 
and applied physics and mechanics, and a born 
inventor, he has built a great number of various 
clever apparatuses which are exact and noise- 
less. Some of the.se devices show or give the 
animal .some food, others introduce simultane- 
ou.sly the de.sired irritant (sound, light, tempera- 
ture, etc.), still others record the number of fall- 
ing drops of saliva, and so forth. 


I. P. I’avlov in America in 3929. 


Both in the physiology of digestion and in the 
domain of conditioned reflexes Pavlov was not 
satisfied with a .study of the normal state of ani- 
mals alone, but has also studied pathological phe- 
nomena. For that reason his works are vitally 
important and are of value in treatment of dis- 
eases of the digestive tract and those of the brain. 
Both somatic medicine and psychiatiy (including 
many nervous disorders) are about equally in- 
debted to Pavlov. 

In the course of all his scientific work repetition 
of the same experiments played a very important 
role. According to the Latin proverb, “repetitio 
e.st mater studiorum”. In this we see another char- 
acteristic trait of Pavlov, he is systematic. Al- 
though he is of purely Russian origin (most of 
his ancestors were of the clergy) he is as system- 
atic and accui-ate as a proverbial German. 

Pavlov never spares time nor woi'k when he 
wants to repeat the same experiments on the same 
or on a new dog. And he does not find it tire- 
some or monotonous to go through the same ex- 
pei'iment scores, hundreds, thousands of times. 
Such is his .system. Through juxtaposition of a 
series of similar experiments he can establish 
their important findings of permanent value and 
discard whatever is secondary or accidental. Of 
course, a great deal of material is thus wasted, 
but whatever is saved for publication is unques- 
tionable and clear. From heaps of sand gathered 
during months, finally a few grains of pure gold 
are sifted out. 

In the process of collaboration, through inten- 
sive work and constant repetition of experiments 
and their criticism, not only the scientific truth 
is established, but methods of exact investigation 
are developed. Pavlov’s laboratory holds the first 
rank in the world and .should be a model for all 
other laboratories. Nothing is done at random, 
without a strictly definite plan, in his laboratory. 

It is utterly ridiculous how some investigators, 
po.ssessing neither the talent, nor the skill, nor 
the scientific fervor of Pavlov, in their vain race 
after cheap fame, declai’e that they have discov- 
ered flaws in Pavlov’s statements and errors in 
his data and attempt to correct these so-called 
mistakes. Such “revisions” sometimes take us 
some 50 or moi’e years back in scientific progress. 

Such work requires many helpers. Pavlov has 
a I'are gift of attracting and inspiring collabora- 
tion. Even plain laboratory servants, half-illit- 
erate peasants, under his enthusia.stic and contag- 
ious influence often were converted into science 
workers. Pavlov used to say; “An old, experi- 
enced laboratoiy servant is more useful in the 
laboratory than a young pi'ofessional assistant.” 

At the In.stitute of Experimental Medicine, 
there was one such man, Nicolas, an excellent 
caretaker, who was also very valuable as an ob- 
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server and animal trainer in laboratory work. 
Even in experiments he often proved to be a strict 
and indispensable teacher for beginning physi- 
cians, including myself. There was a boy, Vania 
Shoovaloff, who began worldng in physiological 
surgeiy at the age of fifteen and at twenty-three 
was an accomplished and experienced surgeon- 
phj'siologist. Pavlov was planning to promote 
him to the rank of his chief assistant surgeon and 
to obtain for him the necessary scholarship to 
complete his education. Sudden death from ty- 
phoid fever stopped this career. There were 
other such e.\'amples (Mr. Seiyius Ignatiemch 
Nikolaeff at the Medical Academy, who was 
elected a member of the Russian Physiological 
Societj- in 192S). 

Pavlov’s laboratoiy was always full of collabo- 
rators. At present he has fiftj^ assistants. He 
knows how to keep them all busy and they learn 
to like their woi-k. Woi'k goes on in a regular 
routine, in this scientific factory, day and night, 
if necessary. Its productive power is astounding. 
But far from all the material is published at 
once. It must pass the test of severest criticism 
and control experiments by all members woi’king 
over the given problem, and by Pavlov himself; 
only the most essential and stidctly confirmed por- 
tion then is published. Personally, I used only 
one-tenth of my experimental data for my disser- 
tation; some of that material was published later 
separately,, but about three-fourths of all my 
scientific baggage, obtained in Pavlov’s labora- 
tory, has never come to light in print. 

Pavlov has many imitatoi's and followers in 
Russia and abroad who copy his laboratory ar- 
rangement and his experimental technique. Some 
work vith digestion, others with reflexes. Among 
such pupils and followers we may name Prof. E. 
S. London (Petersburg), Prof. A. Bickel (Ber- 
lin), Prof. A. J. Carlson and Prof. A. C. I\y (both 
of Chicago), Prof. V. M. Behtereff (Petersburg), 
and many others. The first four of these men are 
working with problems of digestion. Behtereff, 
being a psychiatrist, devotes his time to condi- 
tioned reflexes, which he calls “combining-motor”. 
When he first started to work in this field, his 
assistants constantly came to us for references 
and instructions, which were gladly given; and 
once (in 1905) Behtereff himself came to our lab- 
oratory at the IMilitary Medical Academy and 
watched everjdhing in detail. 

Among clinicians the first men to pay atten- 
tion to Pavlov’s work and to put his teaching to 
systematic use with great benefit for their pa- 
tients were, in Russia, Professor A. E. Yarotzky 
(IMoscow) and in America, Dr. J. H. Kellogg 
(Battle Creek. Michigan). Soon other physiolog- 
ical institutes copied from Pavlov’s laboratory, 
began to grow, at first in Russia, and later in 
Europe and America. I have had the opportunity 
to -iisit scores of them in all parts of the world. 
Truly. Pavlov has become a universal teacher of 
experimental physiolog^^ He has not worked in 
vain; his efforts have borne abundant, fine fruit 
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and are recorded, in textbooks of physiology and 
medicine. 

At the recommendation of Dr. V. L. Kellogg 
(head of the National Research Council in Amer- 
ica) and with the offer of Dr. J. H. Kellogg (Di- 
rector of the Battle Cz’eek Sanitarium), I organ- 
ized in 1922 the Paylov Physiological Institute at 
this Sanitarium, and in the summer of 1923 we 
had the honor of receiving Pavlov as a visitor. 
He spent a week with us. 

On the American soil we are conducting scien- 
tific work in the method of the great Russian 
physiologist. Since the opening date, this labora- 
tory has issued about one hundred published 
works, either in, scientific journals or as mono- 
graphs, in America, France, Germany, Italy, 
Sweden, Switzerland, Japan, Yugoslavia and 
Russia.’^' 

Pavlov has always been a great admirer of 
America. He came to this country twice ; in 1923, 
when he lectured in several American Universi- 
ties, and in 1929 to attend the Thirteenth Inter- 
national Physiological Congress in Boston and the 
Ninth International Psychological Congress in 
New Haven. At both these gatherings Pavlov 
gave reports which were enthusiastically ac- 
claimed by both scientists and the attending gen- 
eral public. 

Today, at Koltooshy, near Petrograd, construc- 
tion is being completed for a second large labora- 
toiy for Pavlov for the studj’^ of conditioned re- 
flexes. It covers a large piece of ground (several 
square miles) and cost several million rubles. It 
will house apartments for Pavlov, other science 
workei's and employees, as well as contain spe- 
cially consti’ucted, fine compartments for hun- 
dreds of animals. 

This laboratoiy of Pavlov, where conditioned 
reflexes are being studied, has two branches, one 
in Leningrad, and one at Koltooshy, is now unique 
in the equipment and personnel, just like Tycho 


*LTST OF COLLABORATORS 
.A.T PAVLOV PHYSIOLOGICAL INSTITUTE 
Number of 


Name 

Published Works 

Published in: 

J. H. Kellogg, M.D. . . . 

4 

AMERICA 

C. E. Stewart, M.D. . . 

... 4 


J. T. Case, M.D 

IV. F. Martin, iM.D. 

4 

FRANCE 

A. B. Olsen, M.D. 

C. C. Hubly, M.D. 

. . . . 1 

SWEDEN 

A. H. Kretchmar, M.D. 

. . . . 1 

GERilANY 

W. B. Lewis, M.D 

1 


C. E. Roderick, M.D. 


ITALY 

N. 0. Byland, M.D. 

In preparation 


.A.. Humphrey, hl.D. 


JAP.AN 

Jean F. Stewart, M.D. , 

6 


E. BoldjTeff 

26 

YUGOSLAVIA 

A. W. Bold^-reff 

p 


J. W. Boldm-eff 


RUSSIA 

Tatiana W. Boldyreff 

E. S. Boehm 

Madelvn Williams 

J. Benfeld 

In preparation 


Margaret Granger ... 

1 



Between 1923 and 1934, together wth Dr. IV. N. B.’s 
papers, the total number of publications is about 100. 
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Brahe’s Uranienborg in Denmark was in the six- 
teenth ccnturj- a unique astronomical observatorj-. 

Upon the occasion of Academician 1. P. Pav- 
!.,v’s eighty-fiftli birthday, he was granted a Me 
pension of’ 20 , 000 rubles a year; five scholaphips 
i)t-;'rinr his name, 6,000 rubles each, will be oi- 
forcd, and a fund of 1,000,000 rubles is being 
reserved for elaiioration of his laboratory' experi- 
ments. 

The Academy of Sciences (Leningrad, Russia) 
v;ill soon begin a complete edition of this scien- 
li.-^t’s collected works. 

tV'iiy is the Soviet government, interfering with 
free science and mercilessly killing scientists and 
their families, so favorable toward I. P. Pav- 
lov? One of the reasons for their favorable atti- 
tude is easily apparent in reading the following 
passage from the official monograph dedicated to 
description of the Institute of Experimental Med- 
icine; ‘T. P. Pavlov is in charge of the main 
depart ment of the Institute, the Physiological, 
which is occupied with the study of highest nerv- 
ous activity. Outside of its great scientific inter- 
e.st, thi.« problem has a great social importance, 
.since here the scientists possess strictly material- 


istic data from which they very clearly prove the 
correctness of materialistic doctrine and discard 
the scholastic invention of human ‘soul’.”* 

Pavlov does not like to write. He has not pub- 
lished one book, with the exception of his lectures; 
But his lectures are famous and have brought 
■woi'ld-wide glory to Russian science. Of such 
lectures there are thi’ee kinds: (1) Lectures on 
the physiology of the main digestive glands, read 
to phj'sicians at the Institute of Experimental 
Medicine, published in 1897; (2) Physiology in 
Experiments, lectures to the students of the Im- 
perial Military-Medical Academy (first edition in 
1899), and (3) Conditional Reflexes, lectures to 
the students of the same Academy and other audi- 
ences (in 1924). Altogether Pavlov has pub- 
lished over one hundred articles in the principal 
European languages. 

As once D. I. Mendeleff for sciences and L. N. 
Tolstoy for literature, so now 1. P. Pavlov is a 
flaming torch, a great spiritual power, glorifying 
the Rus.sian name in his native land and far out- 
side its frontiers. 


•N, Ecorofr. r- 1". Sources ot Sciences. State Institute of Exiicrlnii'iit- 
«1 .Mciiicine. Edition or Ji'nritonisdrav. SUI.r.Il.S. (U-S.S.U.), 
year nt publication not given — about 1028 — printed at I.enln- 
crail. 
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SECTION Xll—“The Clinic” 


Polyposis of Duodenum and Jejunum ... Report of An Instance 

Bv 

JOHN M. CASSIDY, B.S., M.D.* 
and 

BENJAMIN J. MACGHIA, M.D. 

JRllSFA' CITY, KEW JERSEY 


T he rarit}' of polyposis of 
the upper third of the 
small intestines and the possi- 
bility of these “new groYi:hs” 
clinically simulating peptic ul- 
cer have led us to report the fol- 
lowing case and to review the 
available literature. 


C.ASE REPORT 


J, A., age 29, male, ^vhite, was ad- 
mitted to St. Francis Hospital be- 
cause of vomitinff. He had been 
symptom-free until ten days before 
entrance when ho complained of^ a 
“hea^^ness in his stomach” which 
soon gave way to periods of vomiting. 
This act occurred several times a day 
and was always preceded by nausea. 
Generally, it came on about three to 
nine hoxiVs after eating and exhibited 
especial aggi'avation towards evening 
but never occurred during sleep. The 
vomitus had been moderate in amount 
ranging in color from black to 
jvhite” and was occasionally streaked 
^sith blood. Frequently the vomitus 
contained many particles of undi- 


gested food. 

Pain began soon after the onset of 
vomiting. It was described as sharp, 
pei'i-umbilical in location and as reg- 
ularly recurring one to three hours 
after each meal. It always was pre- 
ceded by a “bloated feehng about 
the umbilicus .spreading latera ly and 
occasionally radiating to the lumbar 
spine It would last one-half to four 
nbnute.s and was 

bv the vomiting and food intake but 
not bv soda. This pam followed the 
intake of fluid as well as solid foods. 

Anorexia was experienced. Solid 
food had not been retained for the 
past ten days. Belching was frequent 
lad obstipation troublesome. Stools 
on several occasions had been tarry . 
In "occasional fleeting abdominal 


i.iilVuvsioi.in, St Francis Hospital. 
ciF Novcnil'cr 1-, 193-1. 



cramp had also been noted. The pa- 
tient had lost twenty-seven pounds in 
weight within the past year. 

Except for slight dyspnea on exer- 
tion and occasional nocturia with 
passage of “red urine" the remainder 
of the history of the present illness 
was negative. 

Family and personal histories wore 
negative. 

Pa.< 5 f. history revealed patient to 
have had “ptomaine poisoning” at 
fourteen years of age; recent pyor- 
rhea and gonorrheal infection in 
1925; respiratory la grippe in 1930. 

Examination 

Patient was a male, white, adult, 
about five feet six inches in height, 
weighing one hundred twelve pounds, 
and lying comfortably in bed. Belch- 
ing was constant during the examina- 
tion. The skin was pallid and dry 
with a faint blush about the cheelvs. 
Tachc ccrebralc was easily elicited. 
Eye-grounds revealed early angio- 
sclerotic changes. Slight anemia of 
the mucous membranes and fetor 
cx oris were noticeable. The tongue 
was heavily coated and dry; the lips 
were dry and chapped; the gums 
were reddened, slightly swollen and 
blood streaked. Some evidence of 
peripheral arteriosclerosis -was noted. 
The blood pressure w’as 126 systolic, 
68 diastolic. The heart and lungs 
wore normal. 

The abdomen was somewhat scaph- 
oid and slightly rigid throughout. 
The sigmoid was spastic and moder- 
ately tender. The cecum was dilated 
and contained gas and fluid. On rec- 
tal examination the sphincter was 
normal, the ampulla contained a few 
small hard fecal masses. Both semi- 
nal vesicles ■were palpable and slight- 
ly tender; the prostate -was some- 
what boggy. A small thrombotic pile 
was ■visible externally. 

Tentative diagnoses of bleeding 
duodenal ulcer with pylorospasm, 
hemon-hagic gingivitis and chronic 


Neisscrian infection were made on 
admission. 

Clinical Course 

The patient was immediately given 
routine ulcer therapy with prompt 
abatement of all symptoms. Tbe 
vomiting ceased, the pain disappeared 
completely and the bowel movements 
again became normal. There was a 
gain of 5% pounds in five days. 

However, this improvement was 
only transient. On the sixth day the 
original symptoms returned but the 
pain now was coliclcy in character 
and independent of food intake. 
There was no doubt that now we 
were dealing with a chronic high in- 
testinal obstruction. There wore sev- 
eral such remissions during which 
bowel stifVenings and peristaltic 
waves were obseiwed together with 
constipation, vomiting, tarry stools 
and increasing anemia. While prep- 
arations were being made for trans- 
fusion and laparotomy the patient 
died and a partial .autopsy was ob- 
tained. 

Tlio temperature never exceeded 
100.4° except just before death ■when 
it rose to 103.6°. The pulse rate 
ranged from 70 to 110. The respira- 
tory rate was normal throughout the 
course. Edema of the lower extremi- 
ties, and bloody urethral dischni'ge 
wore late manifestations. 

Laboratory Data 

Tuberculin test was negative. Uri- 
nalyses were negative except for the 
presence of a slight trace of albumin 
on two occasions. The red blood cor- 
puscles dropped from 4,000,000 on ad- 
mission to 2,400,000 and the hemo- 
globin from 80 per cent to 45 per 
cent before death. The white blood 
corpuscles ranged from 14,750 to 
8,600 with normal differential values. 

The blood sedimentation time was 
normal. Blood non-protein nitrogen 
46.1 and creatinin 2.3 mgs. per 100 
c.c. blood. The stools were positive 
for occult blood on seven occasions. 

755 



AiiKnuwN ,Toi:i!Kal or Digestive Diseases and Nutkition 


Tr.i: 

Thf “jHifjin %va 5 negative for tubercle 
baciSh. Gartric analyse? revealed 
a'-lilnrSiydria on stvc-rnl occasiouK with 
tot-.i aciditv of G and absence of oc- 
cult bl'v-d. Blood Wassermann and 
Kaiin were netrative. 

Jlo‘'-nt!:cno;rrains of the chest and 
undo^if tract v.vic ncKative. A pas- 
tro- intestinal scrica revealed d^fpctivc 
,}>T-4rnal tail/, cccal and colonic stasis 
for ’.viiich a diaEnosis was ofTcred of 
uundenai nicer with adhesions in re- 
irion of call bladder. (Figs. 1 and 2.) 

A "scout" roentgenogram revealed 
a dilated jejunal loop in the left side 
of the abdomen with two suspicious 
den.'-e thadow.s along its lateral 
border. 

,-l I'/op'.iy Itcport 

Ororf findinois: Intus.susccption of 
the jejunum with early gangrenous 
changes. 

There were .seventeen polyp.s lo- 
cated in the fir-st SI inches of the gut, 
eight of which were in the duodenum. 
Tl'.e polyps had broad Lase.s several 
of wbich were ulcerated nnd ranged 
in rir.c from a marble to a chicken*s 
egg. The largc.st wu.« 10 cm. in cir- 
cumference nnd was situated directly 
oppo.site the jiaiiilla of Vatcr. No 
met.astases wore found. (Fig. 3.) 

Microseopicnl I'eport by Dr. Gnassi 
of the ulcerated polyp.s returned a 
diagnosis of adenocarcinoma. 

COMMKNTS 

Tlii.s case was exceedingly in- 
terctsting not only bccau.so of its 
rarity but also because of the 
character of its early course. 
As i.s readily seen, the .s 3 'ndrome 
of peptic ulcer clo.sely was simu- 
lated. The tarry stools, the de- 
fective duodenal bulb, the hema- 
temesis and the abrupt termina- 
tion of the sv'mptoms following 
ulcer therapy strongly sup- 
ported the primary diagnosis. 

However, a complete change 
in the clinical picture soon was 
ob.served. Vomiting, obstipa- 
tion, mclcna, with ephemeral re- 
mi.e.sions, followed with even 
greater .sevcrit.r. Recurring ab- 
dominal colic became a comspicu- 
ous symptom. The remissions 
were no doubt due to the spon- 
taneous reductions of an intus- 
.su.«coption. A peculiar phenom- 
enon known as “Steifung" ap- 
peared, a.s evidenced by the te- 
tanic stiffening of more than 
eighteen incho.s of the inte.stinal 
tract. This ontcro.spasm lasted 
more than two hour.s and was 
not affected by atropine sul- 


phate, grains 1/50, intraven- 
ously. 

Tlie achlorhydria, with low 
total acid also Avas a persistent 
feature during the course of this 
di.sease. We consider this find- 
ing as an important differential 
point between ulcer and high, 
chronic intestinal obstruction bj' 
polyps. It was found in almost 
all of the cases reported below 
in which gastric analyses were 
done. 


In Figure 1 is seen the dilated 
jejunal loop with the two dense 
masses protruding into the lu- 
men from its lateral wall. These 
masses, although incorrectly in- 
terpreted, were later shoAvn to 
be due to the jejunal polyps. To 
our knowiedge a similar picture 
or repoi’t of visualization of 
polj^pi in the jejunum by means 
of a “scout” roentgenogram 
could not be found in the litera- 
tui-e. Figure 2 is a six-hour 
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film showing a dilated jejunal 
loop and several ring shadows of 
barium surrounding the polyps. 
These ring shadows when pres- 
ent are very characteristic of 
polyposis. 

REVIEtV OF LITER.A.TURE CON- 
CERNING POLYPOSIS OF 
THE DUODENUM AND 
, THE JEJUNUM 

The comparative rarity of 
pcljiiosis of the upper third of 
the small, intestine is attested hy 


a review of the literature. The 
first case of record was that re- 
ported by Cruveilhier in 1834 
(Quoted by Golden) ^ where 
there were two sessile adenomas 
of the small intestine, the larger 
one about the size of a walnut. 
Von Rokitanski was apparently 
acquainted -until high lying poly- 
pi for he recognized the fact that 
intestinal polypi might undergo 
malignant degeneration. In 
1897, Kanthack and Furnival- 


exhibited a necropsy specimen 
before the Pathologic Society of 
London in which the jejunum 
was studded with small polypoid 
excrescences. Hauser, in 1895, 
reported a case of polj^posis of 
the entire gut, a walnut-sized 
ulcerated polyp being present at 
the junction of the descending 
and the transverse limbs of the 
duodenum. Weschselman, in 
1910, described a case of poly- 
posis in a man 62 years of age 
involving the entire gastro-in- 
testinal tract, with the exception 
of the ileum. Washburn"* re- 
ported a male, aged 21 years, 
who had gastric upsets for eigh- 
teen months and who, at opera- 
tion, was found to have multiple 
polypi of the jejunum necessi- 
tating resection of five feet of 
gut. MaunselP mentions two 
cases which were diagnosed as 
gastric ulcer in whom at opera- 
tion sessile tumors of the jeju- 
num were found. In one of 
these, the roentgenogram re- 
vealed duodenal retention. Hig- 
gins, ° in 1931, stated that papil- 
lomata ai'e almost unknown in 
the jejunum and mentions five 
cases of benign tumors of the 
jejunum which he was able to 
find in re-viewing literature as 
far back as 1835. Also he s-tated 
that he was unable to find any 
record of a roentgenogram re- 
vealing these tumors. He cites 
a case diagnosed as pyloric sten- 
osis which, at operation, proved 
to be a polypoid tumor, four 
inches from -the duodeno-jejunal 
junction, causing intussuscep- 
tion. The roentgenologic exam- 
ination revealed an enormously 
dilated duodenum and slight 
gastric retention. Wellbrock,® 
in 1831, reported two cases of 
jejunal neoplasm in one of 
which achlorhydna was present. 
Heng-Liu" mentions three cases 
of non-malignant, papillary 
adenoma in one of which the le- 
sion was found in the jejunum. 
Recently, Fanner® cited a case 
in Avhich diagnoses of gastric 
ulcer and gastric neurosis had 
been made but at opei'ation two 
jejunal polyps wei-e found and 
excised. Cases of jejunal polyps 
also were reported by Somer- 
ville-Large,^ Stuart''* and Me- 
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D'jiigall.-’ The literature on 
duodenal neoplasms was ably rc- 
viinved by Ross Golden. Raif- 
ford,‘- in roviewinp the records 
of ,1 o h n s Hopkins Hospital, 
found eighty -two instance.s of 
primary inte.stinal tumor.s, sev- 
entet-n of which were adenoma.?. 
Of the.so, .six were found in duo- 
denum, one in jejunum and ten 
in the ileum. Seventeen per 
cent gave symptoms but were 
recognized only at autopsy. In 
30 per cent of the cases intus- 
su.sception occurred. He Avas 
the fjr.st to mention the possi- 
bility of dense shadows in a 
“.scout” roontgenogi’am occur- 
ring in connection with enteric 
tumors though he gives no spe- 
cific in.stancos. He also pointed 


Figure i 



out that achlorhydria in the 
presence of carcinoma of the 
small intestine occurs rather 
constantly and is of diagnostic 
importance. This vieAv also was 
concurred in by Waters and 
Wellbrock.'" Roentgenologic ob- 
.servations were reported by 
Wood and Pena;’^ they empha- 
sized the importance of dilated 
small inte.stinal coils, large ac- 
cumulations of barium in the 
small bowel in the six-hour film, 
and sti’eaks and smears of bar- 
ium as indicative of ob.struction. 
Saint,’" in a study of fifty-seven 
cases of polypi at the Mayo 
Clinic, found thirteen occurring 
in the small bow’el. Of these, 
onlj' one true adenoma was 
found in the duodenum. Of 


Figure 3 



thirty-two cases of adenomatous 
poljTii, carcinoma occurred in 
thirteen. Doering states that 
45-50 per cent cases of adenom- 
atous tumors undergo carcinom- 
atous changes. 

SUMMARY 

1. A case of polyposis of the 
duodenum and the jejunum, un- 
dergoing malignant degenera- 
tion, with death from intussu.s- 
ception is described. 

2. The radiologic aspects of 
the case are commented upon. 

3. A review of the literature 
relating to the clinical, patho- 
logic and radiologic aspects of 
the case is presented. 
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f /n aiANY digestive ailments, pathogenic bacteria resident in the lower bowel act 
either as direct causative agents or to aggravate lesions which have been 
initiated by systemic or constitutional deficiencies. 

Clinicians, bacteriologists and pathologists unanimously agree that, so far as 
possible, the alimentary-tract content of pathogenic bacteria and their harmful 
products should be reduced. 

Alpha-Naphco, whether as such or in the jelly-form, by rigid and unbiased 
laboratory tests (on both man and animals) has been found to be a very potent 
preparation in reducing the number or inhibiting the groviih of pathogenic organisms 
present in the lower bowel. No evidences of toxicity have been observed even when 
the preparations have been given in dosage far greater than called for clinically. 

The preparation is dispensed as Liquid Alpha-Naphco Germicide and the;Jelly; 
of Alpha-Naphco in Enteric-Coated Capsules. Beneficial results, in-so-far as reduc- 
tion of the number and kind of pathogenic bacteria are concerned, have been 
achieved by the daily administration of these products in suitable dosage. 

No evidence has been brought forth that normal digestive funcfions are disturbed 
while Liquid Alpha-Naphco Germicide and the Jelly of Alpha-Naphco in Enteric- 
Coated Capsules are being exhibited. 

The Manufacturer, a trained laboratory investigator, would appreciate Clinicians 
in Institutions as well as general practitioners, putting Liquid Alpha-Naphco 
Germicide and the Jelly of Alpha-Naphco in Enteric-Coated Capsules to actual test. 

It would seem that these preparations are capable of acting favorably in chronic 
ulcerative colitis, amebiasis accompanied by the presence of dysente^Qr-producing 
organisms, acute “Summer” dysentery of children, ordinary bacillary dysentery 
and Idndred affections. 

If applied for upon physicians’ stationery or their prescription blanks, \the 
Manufacturer is willing to fonvard a liberal supply of Liquid Alpha-Naphco Germi- 
cide and the Jelly of Alpha-Naphco in Enteric-Coated Capsules for actual trial. 
With the trial samples, data respecting research and clinical investigations also 
will be sent. 

Enquirers Should Address 

CAREL LABORATORIES^^^^ ^ ^ 

Redondo Beach, Califouni A 


NOTE^— These preparations arc not and never ■b-jU bo offered through channels other 
than those concerned vith the medical profession. 
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1 — Provides the lubricant powers of the normal human secretion 

2 — Provides the bland, easily compressed bulk necessary for fecal propulsion 
No roughage, no irritation, no prolonged over-distenuoo, no drug aaion. 
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STRICT LABORATORY CONTROL 

Petrolagar is produced under strict laboratory control in air-conditioned 
rooms with modern and scientifically designed equipment. Supplied in 
five types, Petrolagar is the original Council- accepted emulsion of liquid 
Petrolatum (65% by volume) and agar-agar for the treatment of constipation. 

SAMPLES FREE ON REQUEST 

Petrolagar Laboratories, Inc., 8134 McCormick Blvd., Chicago, 111. 
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Rational Bowel Therapy 

. . . by Detoxification and Adsorption 


TOXIC BOWEL 


A 


1 Bacterial Hyper- 
sensitivity 


Putrefaction 

Flatulence 


Intestinal Toxemia 
So-callcd auto- 
intoxication 
All conditions 
due to abnormal 
absorption from 
the bowel 


Allersic and 
Atopic Conditions 
Food Allergy 
Urticaria 
Eczema 

Irritable Colon 
Allergic Diar- 
rhea, etc. 


5 Colitis 
Spastic 
Mucous 
Ulcerative 


Intestinal Infec- 
tions 

Dysentery 
Typhoid Fever 
Asiatic Cholera 


KARICIN 


SORICIN* 


KAOLIN 


1 Desensitizes 
Decreases bac- 
terial hypersen- 
sitivity and food 
allergy 


Z Inhibits Proteoly- 
sis 

Decreases pu- 
trefaction and 


4 Adsorbs 
Bacteria 
Toxins 

Toxic split pro- 
teins 


5 Soothes 

Protects irritated 

intestinal 

mucosa 


toxicabsorption 


3 Detoxifies 
Bacteria and 
their toxins 
Bacterial auto- 
lysates 

Toxic products 
of putrefaction 


* PnJsctJ in BxTcnr fg^n frv^ \ / 
itutlnhlf rkiftfltj}/ fustn: in y 

Kjrs;in | 

A NORMAL BOWEL 

NOTE: Neither Karicin nor its components 
arc to be regarded as a specific for any of 
the above described conditions, but be- 
cause of the action of its two prinicipal 
ingredients it is useful as an adjunct in the 
treatment of all these conditions. 


futility of attempting to 
treat intestinal intoxications by 
the use of antiseptics and pur- 
gatives is now well established. 
Antiseptics strong enough to 
kill bacteria in the intestine 
are also likely to kill the nor- 
mal, symbiotic bacteria and to 
have a deleterious effect on 
the mucosa. 

Far more rational is the new, 
three-way attack made possible 
by the use of Karicin, which 
combines adsorption of putre- 
factive bacteria and theirtoxins, 
detoxification (rendering 
pathogenic bacteria harmless 
and neutralizing their toxic 
products) and elimination of 
bacteria, in one efficient for- 
mula. 

Karicin is a palatable, sugar- 
free emulsion of mineral oil of 
high viscosity, fine colloidal 
kaolin, and especially prepared 
ricinoleate which regenerates 
Soricin (the detoxifying prin- 
ciple) in the intestines. 

DOSE: The average dose of 
Karicin is a tablespoonful three 
times daily, taken in water or 
milk, at least one hour before 
or one hour after meals. 

Karicin is available in 10-oz. 
wide-mouthed bottles. 


6 Modifies Baclerial 
Flora 

Decreases pro- 
teolytic bacteria 
Increases acid- 
uric bacteria 
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Edi 


latricians 
represents 


in 


tell us this new process 
a substantial advance 
infant feeding 


Now the first solid foods you recommend for infants 
— vegetables, cereals, fruits — are prepared by a new 
method that makes for easier and quicker digestion, 
more complete assimilation of nutriment, and reduc- 
tion of digestive and intestinal upsets. 

For Libby has found a special way to apply the 
process of Homogenization to solid foods. And in ac- 
tual use it is proving far superior to sieving or straining. 

H O M O G EN I Z AT I O N 

As you know, Homogenization refines food fibers to 
minute particles. It completely breaks down the food 
cells so that the nutriment in the cells, fully exposed 
to the action of the digestive juices, can be thoroughly 
digested and taken up by the body. This makes diges- 
tive upsets far less likely, and improves nutrition. 

FORMULATED COMBINATIONS 

Libby’s Homogenized Foods are more than single 
foods in an improved form. They are formulated 
combinations of foods, worked out by pediatricians 
to provide a better balance of nutritional values. The 
group includes 3 vegetable combinations, fruits, soup, 
and a remarkable new cereal that has almost twice as 
high a caloric value as other cereals in general use for 
baby feeding. 

Detailed reports of research now being carried on 
are being prepared. They will be gladly sent you, on 
your request. 

Write rwiv for samples and pamphlets — "A Synopsis 
of the Research on a Gronp of Homogenized Foods for 
Babies.” Address Libby, HF.Neill ^ Libby, Dept, o-ooo, 
Chicago. 



nEKOlin HOMOGKNIZATION. 

This IS how a magnified food 
cell looks before homogeniza- 
tion. Note how the nutriment 
in the cell is enclosed in a tough 
wall of cellulose. The digestive 
juices must contact this nutri- 
ment before digestion takes 
place. 


An*ER. HO.MOGENIZATION. 

Homogenization breaks down 
the food cells. Thus the nutri- 
ment is fully and quickly ex- 
posed to the action of the di- 
gestivejuiccs.Thismakesdiges- 
tion much easier, far quicker. 
Digestive upsets are less likely; 
nutrition is improved. 


RESULTS OF 

CLINICAL FEEDING TESTS 


Libby’s Homogenized Foods were fed to i 6 i 
babies in six hospitals, under the supervision 
of three pediatricians. Babies varied in age 
from 2 to 15 months. The foods, adminis- 
tered by spoon or incorporated in a milk 
formula, xvere the sole supplement to the milk 
diet. Results were as follows: 


1 Foods were well tolerated and well liked. 

2 No cases of vomiting, colic, diarrhea, or 
any other gastro-intestinal disturbance were 
charged to the foods by the supervising pedi- 
atricians. 


3 Both the gross and the microscopic exam- 
ination of the stools showed that the foods 
were well digested and assimilated. 

4 Infants were active, well-nourished. Had 
improved color andmusclesofa firmer texture. 



omoqenized 

FOODS FOR BABIES 

Unseasoned e.xcept for salt. Packed in enamel-lined cans 
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Jlctill ijusulilt, £,illy) is a purified 
and liighly refined preparation of low 
nitrogen content. It is particularly free 
from reaction -producing proteins, is 
stable and accurately tested, and lias 
given excellent results for many years 
in thousands of cases of diabetes. 
5lfim (Jitsiiliii, Lilly) is sii/ifilinl through the 
drug triidc in 5 cc nnJ to cc. vials. 
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SECTION I — Clinical Medicine: Diseases of Digestion 


The Problem of Infection in Gall Bladder Disease with a Report on the 
Experimental Production of Cholecystitis 

By 

MARTIN E. REHFUSS, M.D. 
and 

GUY M. NELSON, M.D. 
pniLADEI.rillA. PEXNSyLYAXIA 


T he etiology of gall bladder disease is a prob- 
lem which has engaged the clinician and the 
research worker alike. The medical profession 
has accepted at least several mechanisms by which 
gall bladder disease can be produced. These 
mechanisms roughly may be classified as infection 
with its far-flung possibilities both systemic and 
local. Secondly — metabolic disturbances involv- 
ing the work of the digestive tract, the endocrine 
system and all those influences which either di- 
rectly or remotely affect the status of the liver 
bile and finally, the mechanical factors, stasis or 
any other interference with the normal transit of 
bile through the biliary tract. It is altogether 
probable that a disturbance by one mechanism 
may be associated with a disturbance in the other 
groups. Vicious cycles, resulting in gall bladder 
disease, may be infective, metabolic or mechani- 
cal, one or all. 

In this contribution we are concerned Avith the 
evidence favoring the development of gall bladder 
infection. This evidence is gleaned from the sur- 
gical removal of the gall bladder on the operating 
table, from the bacteriological studies of the ex- 
cised gall bladder, from the experimental pro- 
duction of cholecystitis in animals and finally, as 
we shall tiy to prove elsewhere, a clinical picture 
more or less characteristic of this condition. 

Rosenow, after years of Avoi'k upon this sub- 
ject, brought foi-th the view that bacteria possess 
an “elective affinity” for different organs and tis- 
sues due to properties innate within the bacteria 
themselves. Proof of this hj’’pothesis is question- 
able. Many experiments indicate that not every 
laboratory animal will develop a lesion from an 
organism which has produced such in other ex- 
perimental animals of the same species, just as 
not every person will develop an acute “cold” 
Avhen exposed to such. The explanation commonly 

•From the Franhront Fmmilation for Arcdical Ecsearch. rliilailel- 
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offered is that innate, protective forces are pres- 
ent, the tissue’s resistance is too great, the “soil” 
is not suitable. But, granting that a certain tis- 
sue has a suitable “soil”, will infection occur if 
an organism enters? It has been shown that the 
virulence of many bacteria can be changed by 
environment. Prolonged growth on artificial 
media lessens it, successive passages through ex- 
perimental animals increase it. Rosenow con- 
tends that the same organism tends to locate in 
different tissues when its virulence has been 
changed. For instance, streptococci, which let us 
say, affect the tendons in one instance, may, after 
a few successive animal passages affect the gall 
bladder, and later the stomach in experimental 
animals of the same species. In othei% words, 
change of environment produces change in viru- 
lence ; change in virulence produces change in the 
point of election for lodgement. Theoretically, 
it follows that although an organ may be recep- 
tive to a certain disease-producing bacterium, a 
lesion need not occur unless the former environ- 
ment of the bacterium is such as to favor the 
growth of that organism in this tissue. Experi- 
mental work seems to indicate that environmental 
changes occur in the human body. For instance, 
the introduction into experimental animals of 
similar bacteria cultured from the surface and 
from the substance of the tonsils has produced 
different lesions. RosenoAV believed that their 
habitat was such that they grew under different 
degrees of oxygen tension, in conjunction with 
different numbers and kinds of bacteria and their 
products. To support this view, organisms grown 
under different degrees of oxygen tension in the 
test tube have been observed to behave differently 
in experimental animals. 

In all this work the differences in the natural 
protective powers of the host, in cultures of the 
same organism and in the interpretation of the 
findiners in experimental aniihals have made the 
investigation difficult and subject to great error. 
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JJut, ,'is time has passed, the evidence of many 
astute ohservcrs has lent support for and against 
Rosenov.-’s conception. Brown, after inve.stigat- 
ing the cultures of seventy diseased gall bladders 
and fniir iieplic ulceiv, believed that different 
strains show(?d a marked elective affinity for cer- 
tain tissues, .fudd and liIcKee used one hundred 
.and thirty-two rabbits and injected seventy-two 
strains of iiacteria obtained from diseased gall 
Maddi'i s. Thirty per cent of the rabbits developed 
l".-ioii“ of the gall bladder, whereas the highest 
Iccaliz.alion in any other organ occurred in only 
two per cent. Williams and McLachlan found 
very iitUe, if any, localizing power in an investi- 
gation of thirty-one strains of streptococci and 
other organi.snis obtained from diseased gall blad- 
der walls, gall bladder contents and cy.stic lymph 
nodc.s. 

In our prc.=ent state of knowledge, it is prob- 
able that all will agree that there arc delicate, 
inmate forces in tlie various tissues of the body 
upon which depend susceptibility to infection. It 
has been proven that the virulence of some organ- 
isms can be affected by environment. It seems 
re.asonable to believe, and the I'esults in e.xperi- 
nmntal work indicate it to be tnie, that such 
changes occur in the human bodv. The findings 
from animal experimentation indicate that soma 
.strain.s of bacteria tend to locate in one organ or 
type of ti.«.sue in a large per cent of cases, else- 


Fir. 1 Chronic Cholecystitis in Rabbit; Tremendously 
thickened walls. Streptococcus Viridans. Tooth Strain. 


where in a much smaller percentage. Whether 
the determining factor is in the bacteria or tis- 
sues or both remains open to question. In such 
diseases as cholecystitis, where many organisms 
probably are etiological factors, it seems likely 
that the “soil” or tissue plays the determining 
role. 

The consideration of gall bladder disease brings 
up the question of the bacteriological evidence of 
infection of the gall bladder or its contents. 
Boardman, doing experimental work upon fifty- 
six cases by non-surgical drainage of the gall 
bladder, compared the cultures from the tonsils 
and gastric residues with cultures from the vari- 
ous bile specimens taken after .stimulation of the 
gall bladder. Hoping to prevent contamination of 
the gall bladder specimens, attempts were made 
to sterilize the mouth and stomach after those cul- 
tures were taken by thoroughly rinsing each with 
solutions of potassium permanganate. He found 
the bile cultures to resemble those of the tonsils 
or stomach in from seventy-four to eighty-six 
per cent of cases and concluded that the method 
was unreliable. Smithies and others have found 
a high percentage of positive cultures from bile 
specimens and concluded that it was probably sig- 
nificant when one or all cultures contained a pre- 
dominant increase in one type or group of organ- 
isms. Cultures obtained by duodenal intubation 
in our experience as a rule, have organisms simi- 
lar to those found in the nose and throat. 

A group of observers has investigated this 
question by culturing the fluid content of gall 
bladders removed at operation. Drennan re- 
ported nineteen per cent had positive cultures in 
a series of one hundred unselected cases. Brown 
discontinued this method because of the small per- 
centage of positive cultures obtained. Moynihan 
reported that, in his series of eighty-one cases, 
approximately thirty per cent had positive cul- 
tures; Branch in a series of two hundred ten 
cases, forty per cent; Rosenow in one series of 
fifty-five cases, fifty-four per cent. Drennan in- 
vestigated the effect of bile upon bacterial growth 
in te.st tubes and concluded that, in concentrations 
over seventy per cent, growth was unsatisfac- 
tory. Wilkie in a similar manner showed that 
bile inhibits the growth of .streptococci. On the 
other hand, McKee and Judd found bile in small 
amounts did not inhibit the growth of .strepto- 
cocci. Drennan and Branch believed their posi- 
tive cultures came from those cases in which the 
concenti’ation of the gall bladder bile had been 
lowered. Here we see fair examples of the ex- 
tremes in the findings which have appeared in the 
medical literature. That there are organi.sm.s 
present in the contents of diseased gall bladders, 
at times, seems proven, but the frequency of inci- 
dence is questionable. No doubt the variance can 
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Fig. 2. Calculous Cholecystitis. Antigen 7. Rabbit No. 
•15. Non-Hemolytic Streptococcus. 


be partly explained by the differences in the con- 
centration of the bile and the pathologic differ- 
ences in the organs themselves. 

Next let us consider some of the findings from 
operative cases in which the walls of the gall blad- 
der were cultured. Denton discontinued the pro- 
cedure in his series. Many times, he states, a 
normal organ gave a positive culture, an abnor- 
mal a negative culture. Branch, in a series of 
two hundred ten cases, reported twentj’-five per 
cent to have positive cultures; Deaver fiftj^-two 
per cent (fifty-seven cases), Mojmihan thirtj-- 
seven per cent (eightj'-one cases), McKee and 
Judd fifty per cent (three hundred cases). Brown 
fiftj'-one per cent (seventj' cases), Rosenow sev- 
enfy--nine per cent (sixty-four cases), Wilkie 
eighty-four per cent (one hundred cases). Here, 
again, there is extreme divergence in results. 
How can it be accounted for? The material stud- 
ied may account for some difference in results. 
Branch, Brown, Illingwoi'th and Johnson report 
a much higher percentage of positive findings 
from the acute cases. Pei-haps at times, in a 
series of cases, gall bladders were cultured which 
harbored no disease. We know that the contami- 
nation of cultures is unavoidable to some extent. 
Again, certain observers have pointed out that 
special culture material, prepared under different 
conditions from the routine laboratory media, 
give an environment more suitable for the gro%\*th 
of the organisms ordinarily obtained. At any 
rate, the evidence is convincing that in the wall 
of the gall bladder, bacteria in some percentage 
of cases are present, more commonly in the acute 
than in the chronic cases. 

\Wiat tjTjes of organisms have been isolated? 
Wilkie reported streptococci in a very high per- 
centage of cases and occasionally bacilli (colon, 
and Welchii) . He described the former as closely 
resembling those found in pyoi-rhea, infected, 
dead teeth, and chronic tonsilitis, which usually 
are classed in the streptococcus viridans group. 
^IcKee and Judd reported forty-four per cent of 
their cases to have green producing streptococci, 
thirty per cent bacilli of the colon typhoid group, 
twenty-six per cent staphylococci which most 
often were thought to be contaminants. They 
reported the bacilli alone or vith the streptococci 
almost invariably in cases of extensive hemor- 
rhagic cholecystitis and empyema of the gall 
bladder. Branch found, in his series, colon bacilli 
in forty-nine per cent of cases, staphylococci in 
seventeen per cent, streptococci in eleven per cent, 
dysentery bacilli in four per cent, typhoid bacilli 
in two ner cent. Bacillus xvclchH in eight per 
cent and mixed organisms in six per cent. He 
described the streptococci as belonging to the en- 
terococcus group, beta hemolvtic type, and alvha 
hemolytic type. Brown found the streptococci in 



seventy-five per cent of the acute cases and in 
thirty per cent of the chronic; the colon bacilli in 
fifteen per cent of the acute cases and eighteen 
per cent of the chronic ; the colon bacilli alone in 
twelve per cent of the chronic cases and with the 
streptococci in six per cent. The streptococci, he 
stated, varied; some produced green colonies, 
others hemolyzed the blood media, still others had 
different fermentative powers. Rosenow re- 
poi'ted, in a series of thirty-two cases, that ap- 
proximately sixty-five per cent contained strepto- 
cocci, approximately thirty-seven per cent colon 
bacilli, and a negligible per cent staphylococci. 
Bacillus viucosa, Bacilhis welchii, Bacilbts fusi- 
formis and diphtheroid bacilli. The streptococci 
were alone in over thirty-one ner cent of instances 
and together wi^-’-' colon bacilli in twenty-five per 
cent of cases. The colon bacillus was alone in 
slightly more than three per cent of cases and 
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vitli or.t,fanisms (B. wclchii, diphtheroid, 
and ^^fi!!>iiyIuaoccus) in twelve and one-half per 
(■•■Ft .'ij ca.-:e.s. Ho described the streptococci as 
( i nducing "a small, moist, greyish-browm or 
grcyisli-green, non-adherent, non-hemolyzing col- 
onies on human blood agar; they produce short 
c hains in liquid media with clumps of cocci closely 
l•<■*semb^iug staphylococci”. He believed them to 
have a rather low virulence and somewhat char- 
acteristic fermentative reaction. Magner and 
Hutche.son found streptococci in thirt3'-seven per 
cent of their ca.ses, staphylococci in thirty-seven 
per cent, colon bacilli in twentj’-eight per cent, 
and other organisms in twentj'-four per cent. 
These investigators divide the streptococci into 
two gi-oup.s depending upon whether they have 
the abilitj' to resist bile and produce cholecj’^s- 
titi.-; or not. Forty-three per cent displayed such 
qualities. 7’aj'Ior and Whitby emphasized the 
frequency with which Bacilhis ivdchii was found 
in a series of fifty cases. Williams and Mc- 
Lacldun found the streptococci which they iso- 
lated to be nnn-hemolytic. Some were enterococ- 
cal in typo, others salivary, .still others gamma. 
riy .‘-■erologic .studies they found them to be heter- 
ogenous. Again, the reports conflict, but, taken 
as ;t whole tiie streptococcic, colon-tj'phoid and 
.staidiylococcic group.s arc the constant findings 
from the walls of surgically removed gall blad- 
ders. 

It appear.'^ ihui there arc tico great groitjm of 
hacirrin j'o'vaA. one rcxcmbling those fouw] hi the 
rarinus foci of the head, the other resembling 
organisms found chiefly hi the bowel. The latier 
group 7 ‘rsists bile. (Itrircs in varying degrees eif 
temprrntvre. and is probably the more important 
oi th>' two groups. 

Could the lesions ho reproduced b.v these organ- 
isms in experimental animals? The work cited 
beiov.' was work done by the intravenou.s injec- 
tion of cultures from the walls of gall bladder.s 
removed at operation, Wilkie reported that many 
cultures pi'oduccd cbolec.vstiti.s with great regu- 


Fig. 3. Clironic Cholccystiti.s produced by Non-Hemolytic 
Streptococcic Strain from colon. Filtrate. Rabbit No. 70. 


larity and of a nature in every way similar to that 
in man. McKee and Judd could not reproduce the 
lesion with pure cultures of the staphjiococcic 
and diphtheroid groups. They observed that 
focal lesions occurred in twenty-four hours at 
times, that chronic, indurated lesions required 
three to five weeks to develop, that colon bacilli 
differed from streptococci in that usually they 
produced muco-purulent bile with necrosis of the 
wall in a shorter time, that a gram negative bacil- 
lus, often mixed with the streptococcus, some- 
times tended to produce gangrenous cholecy.stitis. 
They used forty-one strains containing strepto- 
cocci in large numbers, sixty-eight per cent of 
which localized in the gall bladder. From thirty- 
one other strains in w^bich streptococci w'ere ab- 
sent or present in small numbers, lesions in the 
gall bladder w'ere produced in less than seventeen 
per cent. Forty-five per cent of sevmnty-eight 
rabbits developed lesions of the gall bladder from 
the injection of the forty-one strains, only nine 
per cent from the thirty-one. The highest inci- 
dence of localization elsew'here was in the joints 
(tw'o per cent). Localization was ten times 
higher in this group than in another series in 
which strains from various sources other than the 
gal! bladder were injected. Branch, in experi- 
mental w'ork upon tw'elve animals, reported that 
four developed gall bladder lesions out of propor- 
tion to lesions elsewhere and that these wmre pro- 
duced separatelj'' by the colon bacillus, strepto- 
coccus heinohjticm, the typhoid and dysentery 
bacillus. Rosenow’ reported that eighty per cent 
of forty-one animals developed lesions of the gall 
bladder. He used twelve strains of streptococci. 
In another group of three hundred ninety-six 
animals into w’hich he injected bacteria from vari- 
ous sources other than from the gall bladder, only 
three per cent developed lesions in that organ. In 
his fiivst group, localization occui’red in the .skin 
(two per cent), muscles (.seven per cent), joints 
(seventeen per cent), intestines (seventeen per 
cent), stomach and duodenum (twenty-nine per 
cent), kidnej's (five per cent), lungs (five per 
cent), m3mcai-dium (two per cent), endocardium 
(ten per cent). In another series, he reported a 
staphylococcus as having marked affinity for the 
gall bladder, that mixed cultures of colon bacilli 
and streptococci localized in the gall bladder of 
forty-six per cent of eleven animaks, that three 
cultures of colon bacilli w'hich w-ere obtained with 
streptococci originally show'ed no election for the 
gall bladder, that two cultures of colon bacilli 
where .streptococci had not been present originally 
had a marked tendency to localize in the gall blad- 
der. Williams and McLachlan reproduced the 
lesion with the colon bacillus in one instance 
(used .six sti’ains) ; with streptococci in one in- 
stance and possibly anothei' (thirt3'-one rabbits 



Kehfuss and IsELSON— E xpekimental rnoDUCTiON OF Cholecystitis 


TG3 


Fig. 4. Gall stone from experimentally produced cholecys- 
titis. Hemolytic streptococcus strain. Antigen 69 — isolated 
from gums (Cholecystitis patient.) Rabbit No. 132. 


and thirty-one sti-ains of streptococci used) ; but 
they were unable to produce it with the staphylo- 
coccics mireus. Magner and Hutcheson could not 
reproduce it after nineteen experiments with 
streptococci. But they were successful in practi- 
cally every attempt when the bacteria were in- 
jected directly into the gall bladder walls. Rose- 
now, Brown and others have reported the recov- 
ery of the organisms from the lesions produced. 

This brief survey on experimental lesions leads 
Its to believe that the streptococci, the colon- 
typhoid group and occasionally other organisms 
can produce cholecystitis ; that localization is not 
definite, but probably partial to this one organ in 
contra-distinction to lesions produced by organ- 
isms taken at random. 

Before leaving this phase of the subject, let us 
consider briefly that condition described by Moyn- 
ihan and W. J. Mayo, the so-called “strawberry 
gall bladder”. The whitish, punctuate ai*eas 
which gave rise to the name have been proven to 
result from deposits of cholesterol esters in the 
epithelium and the areolar tissue of the mucosa. 
This lipoid substance may be seen in varying de- 
grees from minute deposits in the epithelial cells, 
to large deposits which may All and distend the 
loose tissue of the villi. Starling investigated the 
degrees of concentration of the various constitu- 
ents of the gall bladder bile. He repoi'ted that 
the concentration of cholesterol was much less 
than were some of the bile salts. This may be 
interpreted as being circumstantial evidence that 
cholesterol is absorbed by the mucosa. Boyd 
found pathologic evidence of infection associated 
with such cases and suggested the possibility that 
the infection might produce an obstruction to the 
absorption of cholesterol by the lypmhatics and 
blood vessels resulting in the deposits subse- 
quently. A large per cent of Moynihan’s cases 
on this subject lends suppoi't to that view. Wilkie 
reported streptococcic cultures from the wall and 
cystic lymph nodes in all cases examined. McKee 
and Judd obtained twenty-nine per cent of posi- 
tive cultures from the gall bladder walls in a 
series of sixty-flve cases. Usually these were 
from cases with complicating factors, such as 
stone, and they concluded that unless such factors 
exist they are usually sterile. Rosenow reported 
four cases of which streptococci were obtained 
from cultures either of their stones or walls. 
Illingworth could not reproduce the lesion by in- 
creasing the blood cholesterol unless the gall blad- 
der walls were infected. Williams and McLachlan 
obtained positive cultures from the gall bladder 
walls of four of eight such cases. The evidence 
is too scant to arrive at a just opinion although 
it seems possible that infection may play an im- 
portant role. 



Most interesting and important observations 
have been made concerning the relationship of 
foci of infection to cholecystitis. The frequency 
Artth which they were associated, the occurrence 
of attacks of acute cholecystitis following acute 
tonsillitis and the like, the favorable results fol- 
lowing the removal of foci of infection aroused in 
the investigator a suspicion that there might be 
an unknown relationship between the two. It was 
observed that frequently a streptococcus very 
similar to those found in pyorrhea, dental ab- 
scesses and chronic tonsillitis had been recovered 
from the gall bladder wall and that intravenous 
injections of these had produced cholecystitis. 
Workers began to explore different foci in at- 
tempts to discover oi'ganisms similar in their cul- 
tural and elective characteristics to those found 
in the gall bladder walls. Rosenow cites an ex- 
ample of his work, in which a patient had chronic 
cholecystitis. After the extraction of infected 
teeth there was no improvement; so the tonsils 
were removed, resulting in marked improvement 
for one year. Cultures from tonsils given to one 
rabbit and two dogs produced lesions of the gall 
bladder, pancreas and duodenum. Afterward, 
the patient recomplained and three unerupted 
roots of teeth were found and removed. Cultures 
of these contained a green producing streptococ- 
cus which, when injected into laboratory animals, 
showed similar localizing powers. The patient 
improved. Rosenow also used vaccines made from 
organisms of associated diseased foci \rtth, at 
times, distinct benefit to the patient. Brown re- 
ported investigations of a similar nature and con- 
cluded that the elective affinity of strains from 
tonsils for the gall bladder of animals indicated 
strongly that cholecystitis commonly is a blood- 
borne infection from a focal source. This view- 
point is of great importance and has been stressed 
by clinicians and experimental workers alike. To 
correct a condition one must seek the cause and 
then remedy it. This source of infection may be 
a diseased sinus, pulpless tooth, a prostatitis or. 
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for that matter, any active infected focus. Rose- 
nou' points out the gi'eat danger of having pulp- 
less teeth which so frequently ai*e infected, of in- 
fection about the apices of the teeth not associated 


with pain. The lack of pain he claims means 
that free drainage was established from the lesion 
into the circulation which accounts for the ab- 
sence of swelling with the symptom of pain. 
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Fig. 5. Subacute Cholecystitis produced by B. Coli In- 
fection. 


AUTHORS’ INVESTIG.A.TIONS 
At the Frankford Foundation for Medical Re- 
searcli we have spent considerable effort upon the 
question of experimental cholecystitis. Through 
the courtesies of Drs. B. L. Crawford and C. J. 
Bucher, of the Jefferson Hospital, organisms were 
obtained in pure cultures of hormone broth from 
areas clinically believed to be diseased, nasal dis- 
charges, abscessed teeth, gums, tonsils, bile, urine, 
prostatic secretion, colon walls. Subcultures on 
agar media were preserved at refrigerator tem- 
perature as sources from which subsequent cul- 
tures were obtained. It was our desire to pro- 
duce, if possible, chronic lesions more like one 
would expect to occur from a focal area which 
probably throws into the blood stream at vai'ying 
intervals a small number of organisms or their 
by-products. So we placed one platinum loop of 
the cultures into approximately 5 c.c. of hormone 
broth and measured the number of organisms in 
terms of hours of grovdhs at 37 degrees C. such 
as six, eight, and twenty-four hours’ growth. 
Small, ascending amounts were injected into i-ab- 
bit’s ear veins usually beginning with .02 c.c. of 
the six-hour culture. These were repeated in 
lai'ger doses once or twice a week depending upon 
whether or not there were signs which would lead 
one to believe that the rabbits were sick, such as 
loss of appetite and weight, temperature changes, 
joint disease. Frequently, it was necessary to dis- 
continue after two, three or four small injections; 
then again, the dose reached 3 c.c. of a twenty- 
foui'-hour culture. Prior to each injection the 
cultures were examined and smears were made in 
order to be positive that contamination had not 
occurred. The rabbits were autopsied after two 
to ten months, except in the case of a few which 
died or were sacrificed because of extreme illness. 


Table I 


Organism 

Xo. 

No. 

Rabbits 

Used 

No. Diseased 
Gall bladders 

Organisms 
recovered i 
from bile. 

i B. Coli 

1 

5 

" 

4 

0 

B. Pyocaneous 


2 

1 

2 

B. Muoosus 
Capsulatus 

1 

1 

0 

0 : 

i 

Strop. 

Hemolyticus 

2 

2 

1 

1 (1 ?) 

■ .Strop 

Non-Honi. 

•1 

66 

13 

7(1 ?) 

.Strep. 

Viridans 

2 

2 

1 

0(1 ?) 

1 Staph. 

j Aureus 

1 

S 

2 

3(2?) 

1 

1 Total 

1 

5 

IG 

ss 

22 

17(5?) 



Figures 1 to 7 are representative reproductions 
of gross and histologic findings from these autop- 
sies. They illustrate the engorgement of blood 
vessels, distension of the gall bladder, thickening 
of the wall and the leukocytic infilti'ation. Such 
wei’e the findings in varying degrees of those con- 
sidered to be diseased gall bladders. Up to the 
pi'esent time more than thirteen hundred rabbits 
have been used since woi-k began at the Frank- 
ford Foundation. Several hundred animals which 
had not received bacterial injections were autop- 
sied : none of these presented gall bladders similar 
to those considered to be diseased. 

From Table I one observes that, ^^dth one ex- 
ception, diseased gall bladders wex'e found after 
the injections of a variety of organisms obtained 
from various focal ai'eas. Twenty-five per cent 
of the rabbits were so affected. Organisms were 
recovered at times from the bile of gall bladders 
believed to be grossly normal; in the latter opin- 
ion we may have been mistaken. In five instances 
the organisms recovered differed in some degree 
from those injected and were, therefore, consid- 
ered questionable. From this study one cannot 
help but be impressed by the variety of bacteria 
capable of producing experimental cholecystitis. 

Routes of Gall Bladder Infection — How may 
the gall bladder become infected? Primary in- 
fection is rare. As we breathe, eat and drink 
various bacteria, conceivably it maj’- occur, espe- 
cially when a non-infectious agent such as a stone 
has produced local mucosal ti'auma or occlusion 
of its ducts, but far more important are those in- 
fections secondary to foci of infection, such as the 
bowel, teeth, tonsils, sinuses. 

Let us consider the possible routes by which 
bacteria maj*- enter this organ. Occasionally sur- 
geons and pathologists have produced evidence 
shoving that infection had extended from a 
neighboring organ. Diseased appendices situated 
high in the abdomen have been reported in which 
there was every reason to believe that infection 
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had spread directly to the gall bladdei’. At times 
the same may be said of penetrating, infected, 
peptic ulcers. However, these are rax’e findings 
init without doubt account for the occasional case. 

Then there is that pos.sibility, so long taught 
and believed, of organi.sms going up the common 
or down the hepatic dt(ctft into the cystic duct and 
gall bladder. Bond showed that the intestines 
have a retrograde current, that charcoal admin- 
istered from below could be found in the gall 
bladder. The foreign element necessarily had to 
travel up the ducts. Gall stones foiTned about 
foreign bodies have been reported. Barium has 
been reported to fill the gall bladder following 
oral administrations. Moreover, in a series of 
cases of cholecystitis probably fifteen to twenty- 
Vi\-c‘ per cemt have very little or no free hydro- 
diloric acid. The gastric germicidal functfon is 
imj)aired thereby, with the re.sult that infectious 
organism.s can ])ass into the duodenum with each 
ga.stric evacuation and po.s.sibly go up the com- 
mon Idle duct if the sphincter of Oddi be open. 
Moynihan reported sixty-six per cent of his cases 
of achlorhydria to have positive cultures of the 
gal! bladder bile, only twenty-eight per cent of 
those with normal or increased HCl content. But 
on the other hand, Ro.=;onow Avas unable to produce 
|i lesion experimentally by the direct injection 
into the lumen of organi.sm.s which were known to 
h.avc produced cholecy.stitis when administered 
intravenously. Others have shown that normal 
gall bladder bile inhibits bacterial growth. One 


Fig. 0. Cholccystiti.s produced by Streptococcus Non- 
hemolyticus, I5o«cI Str.nin. Habbit No. 71. 


would expect the ducts to be infected oftener and 
to a greater degree than is the gall bladder, which 
is not the case, were this the route. Cultures from 
the gall bladder bile gave a smaller percentage of 
positive cultures from those from the gall blad- 
der wall, findings which one tvould not expect if 
the infection came by way of the ducts. Unless 
there be some disturbance in the concenti-ation of 
bile this route seems unlikely in the majority of 
cases. 

Turning to the descending route, bactei’ia may 
come from the liver by way of the hepatic and 
common ducts. The liver is thought to have great 
germicidal power although Patey and Whitby 
have shown its inefficiency as a bacterial filter. 
The portal vein takes large numbers of bacteria 
to it for destruction. On the one hand, the spleen, 
an organ whose duty is thought to be to filter out 
organisms and send them to the liver, on the other 
hand the appendix, an organ which is said to be 
the most common site for infection in the abdo- 
men, are notable sources from which the portal 
system may receive bacteria. Moynihan cited 
three cases of cholecystitis associated with hepa- 
titis, the most marked changes being about the 
portal tracts, as possible evidence to support this 
route. Granting that bacteria do escape the de- 
structive forces of the liver, the inhibitoi'y power 
of the bile upon bacterial growth, the failure to 
produce acute cholecystitis by direct injection, the 
reports of hepatic abscesses associated with nor- 
mal gall bladdex's, indicate this to be an unlikely 
route unless thex'e is some distux'bance in the bile 
concentx'ating mechanism. 

Next there is the lymphatic roiite. The lym- 
phatics of the liver and gall bladder are thought 
to have free communication. In a series of thirty 
cases, E. A. Gi’aham repox-ted associated inflam- 
matoi'y lesions of the liver in every case. Taylor, 
in Moynihan’s seines of eighty-one cases, found an 
associated hepatitis. Moynihan believed that usu- 
ally thei'e was an associated antecedent hepatitis, 
citing as px’oof the marked frequency in his sei'ies 
in which the outer coat of the gall bladder was 
mox-e seriously affected than was the inner (in 
eighty-one cases sixty-thx-ee to eighteen). Patey 
and Whitby found no evidence of spx’ead by this 
I'oute after the injection of India ink and carci- 
nomatous tissue, the latter being known to spread 
extensively by way of the lymphatics. Surely, 
there can be no doubt of the possibility of this 
route but, as Walton points out, the hepatitis may 
be secondax'y to the cholecy.stitis. In view of the 
hepatic changes being mo.st max-ked about the gall 
bladder this conception vv'ould seem mox’e likely. 

Finallv' thei-e is the hemaloyenoris route. The 
venous blood empties into the portal sjxstem. For 
infection to spi’cad backward from it necessarily 
would mean that along its path somewhere infec- 
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FiR. 7. Microphotograph. Gall Bladder Wall Rabbit No. 
ISO. Streptococcus Yiridans from throat of a patient with 
calculous cholecystitis. 


tion had occurred in its walls with resulting vas- 
cular change. This is verj^ unlikely. Turning to 
the cystic artery we have blood which could have 
passed thi*ough almost any focus in the upper half 
of the body and much of the lower half. It is 
conceivable to imagine that bacteria may in this 
manner be swept along with the blood current. 
A large amount of experimental work supports 
this view. Repeatedly in laboratory animals by 
various observers bacteria have been injected into 
the blood stream and lesions of the gall bladder 
alone or in associations with other organs have 
occurred. Not only organisms from diseased gall 
bladder walls but from various foci throughout 
the body gave demonstrable lesions in the gall 
bladder alone, and many times they were demon- 
strated by stains within the tissues. The demon- 
stration of chemical cholecystitis at times when 
Dakin’s solution was injected into the blood 
stream of laboratoiw animals seems to agree with 
this view. 

Of necessity this has been a very brief survey 
of a large volume of work done upon this subject. 
Deliberately we have omitted a discussion of vari- 
ous phases such as serum agglutination tests, fer- 
mentative and detailed cultural characteristics of 
the micro-organisms. In a separate communica- 
tion certain phases of this nature have been con- 
sidered. The bacteriologic investigations of the 
cystic nodes were avoided because the results ap- 
pear to coincide in a gi'eat measure with those of 
the gall bladder walls. Too, there is that objec- 
tion that infection of the cystic nodes does not in- 
dicate, necessarily, infection of the gall bladder. 

CONCLUSIONS 

1. In a composite review of two thousand one 
hundred sixty-two cases of cholecystitis studied 
bacteriologically following cholecystectomies, 
more than forty-five per cent yielded positive cul- 



tures from the gall bladder wall, more than 
twenty-nine per cent from the contents of the 
gall bladder. 

2. Many bacteria were obtained, but most 
common were the streptococcic, colon-typhoid and 
the staphylococcic groups. 

3. From an experimental standpoint chole- 
cystitis can be produced by a variety of organ- 
isms. There appear to be no specific bacteria. 

4. Foci of infection appear to play the pri- 
maiy etiologic role and ma}' be divided into two 
regions, the head and bowel. 

5. The elective localization of bacteria as an 
hypothesis is open to question. 

6. The route by which bacteria reach the gall 
bladder in the majoiitj’- of instances appears to 
be by waj^ of the blood stream. 

7. In general, from this study we are inclined 
to believe that almost one-half of the cases of gall 
bladder disease seen clinically are bacterial in 
origin. 
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Intestinal Giardiasis in New England, With Notes on Its 

Pathogenicity and Symptomatology" 

By 

lee MacPHEE. M.D, 
and 

BURNHAM S. W'^ALKER, M.D. 

nOSTON. .MASSACHUSETTS 


GENERAL CONSIDERATIONS 


^■^IIAT intestinal infestation Avith Giardia 
X (Lfunblia) intent iiialif; is not rare among in- 
liabitants of the temperate zones, is evident from 
a brief consideration of the literature on this sub- 
ject. Lyon and Swalm,-'' reviewed, in 1925, 3,200 
case.s, gleaned from a literature of 118 titles, of 
which le.ss than half the instances were from the 
tropics. Boeck,'- in a study of 50 admissions at 
the Children’s Ho.spital in Boston, observed an 
incidence in children of 14 carriers among 80 
nii.<ccllanoous medical admissions. Teitge,'^ re- 
])orts from his ob.servations on coal miners in the 
Ruhr district, that of those presenting gastro- 
intestinal .symptoms, 21 per cent were infested 
with giardia. 

While it is true, Boeck" has observed the in- 
•stance as reported above, very infrequently Ave 
hear of giardiasis in Noav England, The litera- 
ture gives us no facts regarding it and, from our 
own figure.’, Ave can not appro.vimate those of 
Boeck.' Where his frequency practically is 21 
!>er cent, in our oAvn series, discoA'ered in rou- 
tinely examined cases at the Evans Memorial, aa’c 
liave found only six cases in a series of 732 pa- 
tients Avhere a routine bile di’ainage aa’us done; 
this is but an incidence of .82 per cent. Our 
group i.s comprised of a miscellaneous number of 
children and adults, male and female, and Ave be- 
lic'A'e the incidence .shoAA’cd in this group giA'cs a 
truer picture of the disease in Noav England than 
do the higher figure.s. Association of giardia Avith 
other parasites has been reported a number of 
time.’. One nofcAvorthy case, carefully studied by 
AonBraiui,* i.’ that of a symptomless carrier of 
both giardia and entamoeba histol.Alica. 

It would seem to be dc.sirable. as a matter of 
routine, in tho.‘-e patients Avho pre.scnt symptoma- 
tology such us Ave cite beloAA% to do microscopic 
examinations of botii the duodenal bile and the 
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examination of the stool and upon fi'esh, Avarm 
specimens. Most of our cases of giardiasis have 
been discovered during routine examinations; it 
is eAudent that there are many instances, per- 
haps the majority, AA’here giardia may be detect- 
able in the stools or the duodenal contents of pa- 
tients Avho exhibit negligible or no indication of 
any clinical disturbance caused by the presence 
of the parasite. Similar occurrences haA’e been 
discussed by Paulson and AndrcAvs,'’'* Peterman,”’’ 
Heubner, Dalsace,” Maxey,-”’ Scheidel,''” Smith- 
ies, and others. 

All Avrlters AA’ho haA’e considered the question 
of giardiasis at all agree that this infestation is 
not accompanied by eosinophilia. One of Si- 
mon’s'” cases had 6 per cent eosinophiles, but this 
AA’as explained by a concomitant infestation Avith 
Trichuri.s trichmiae. The only reported uncom- 
plicated case exhibiting an eosinophilia is that of 
Anisimov;’ there the eosinophiles ranged from 6 
to 12 per cent, but the total Avhite cell count Avas 
normal. It seems reasonable to assume, in the 
face of the many cases of giardiasis Avhere eosino- 
philia Avas absent, that in Anisimov’s case a factor 
other than infe.station by this protozodn Avas 
operative. 

In a A’ery appreciable number of instances re- 
ported in the literature, the presence of giardia 
has been associated AA'ith certain fairly Avell- 
defmed .symptoms. Often, those symptoms are 
indicath’e of disturbance of the liA’er, gall bladder 
and bile ducts. Anisimov' repoiXs a case AAdtb 
jaundice, enlarged liver and pain in the right 
hypochondriac region. Cases AA’ith the typical 
.syndrome of cholecystitis are reported by Kan- 
tor,=’ Felsem-eicb and Satke," Morenas,”” Grilli,*® 
Heubner,’® Cola and Gavrila,'" De.schiens,’® Chan- 
troit,^ PetukhoA’,"”'’ Goia and Haltza,’® Knighton,®® 
Winkler,®® A’onRehren,®® W’cstphal and Georgi,®® 
Schill,'*® Boeck,® Smithies,'® and Golob,’® 

A smaller number of reported cases .shoAV a 
.sj-mptomology A’arying from the biliary type. 
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Beclc- reporis a ca^e re.sembling cholera. Fin- 
ley’"' dG.^:cribe.s a case of pellagra which he attrib- 
ute.s to the intei*ference with absorption of di- 
gested food by large numbcr.s of se.ssile giardia 
on the cells of the inte.=tinal mucosa. Tsuchiya 
and Andrews"’*' had the opportunity of ob.^erving 
a case of “laboratory infection” with giardia. ex- 
hibiting epigastric pain, nau.sea and fatigability. 
These .symptom.s were not pre.sent before the acci- 
dent infe.station and were absent after the victim 
had been rendered free from giardia by stovar.sol 
treatment. Labbe report.s a case ■vvith early bil- 
iary .‘lymptom.s, which terminated fatally due to 
a pericaecal abscess. Savolin presents two cases 
where giardia appears to have caused an anemia 
of the Addisonian type. Luger-^ believes that a 
particular type of enteritis re.sults from a.s.socia- 
tion in the intestine of giardia with the spiro- 
chaete and fusiform bacillus of Vincent. Silva’’ 
records perforation of the sigmoid as terminating 
a colitis attributed to giardia infestation. Penso"’ 
does not recognize a true biliary tj'pe of disturb- 
ance caused by giardia, but classifies its symp- 
tomology as “intestinal” (colitis, with acute dys- 
enteric exacerbations), “non-intestinal” (anemia 
and neuroses), and “mixed”. His study is based 
on 100 cases. 

In childi'en, who appear to be more .susceptible 
to giardia infestation than do adults, the .symp- 
tomatology is apt to be diver.se. Millei-^’ had in- 
dicated the existence of the chronic type of entei-- 
itis apparently the result of such infestation; 
often it simulates coeliac disease. McClendon--' 
believes that giardia is definitely pathogenic for 
children, and, clinically is accompanied by tender- 
ness of the colon, often associated with constipa- 
tion. nervousness, fatigue and loss of appetite. 
Peterman,"' in addition to reporting symptomless 
instances of giaixliasis, mentions children who ex- 
perienced enteritis with giardia infestation. Za- 
horsky'' believes that thei-e is a definite “giardia 
syndrome” in children: protracted diarrhoea, 
gi'adual di.stention of the abdomen and retarda- 
tion in growth. IVIathieu-’ I'eports a case of 
chronic prurigo nfroplniluj; in a child of seven 
years, which had been present since early infancy, 
which was relieved promptly by treatment free- 
ing her of giardiasis. 

DISCOVERY. MORPHOLOGY .AND H.^BIT.-VT 

It appears pi'oper here to correct some histori- 
cal misstatements which have appeared and re- 
appeared in many articles on this subject. The 
discovery of giardia should properly be credited 
to Leiiwenhoek: he observed the organism in his 
own stools (Boeck." Heubner'^), and not to 
Lambi. The report on the first American case 
was that of Stiles,” who. in 1902. described the 
experimental infection of a guinea pig with ma- 
terial obtained from a child treated in Baltimore 
by the late Dr. John Hemmeter. 

It seems unnocessai'y here to discuss in detail 
the morohologA' of giardia. This subject is well 
treated in textbooks of parasitology and cbnical 


pathology, and particularly .<o in the articles of 
Wenyon,’^’ Golob,’* Wozler.'" and Boeck.- 

The question of the parasite’s b.abitat is a 
ve.xed one, and deserves some further di.-cu.s.'ion. 
That, in the majority of cases, giardiae are lim- 
ited. as far as free adult fonns are concerned, to 
the duodenum and jejunum, seems well cstal'- 
lished (Paulson and Andrev.-s"") , There i.s a 
growing accumulation of evidence that, at tirnc.-^. 
the organism may invade the bile ducts and tiie 
gall bladder. In the biliary type of clinical giar- 
diasis, numerous investigator.s have obseiwed ilie 
protozoon in material obtained by the dundenai 
tube, in fractions of the duodenal contents gen- 
ei'ally believed to come from the gall bladder or 
bile ducts. In Anisimov’s case, the organism.^ 
were found both in the duodenal contents before 
“.stimulation”, increased number.s were seen after 
administration of pituitrin to stimulate gall blad- 
der contraction. Similar findings were noted in 
Labb’s fatal case. Toullec,’” holding a more radi- 
cal position than most invc-.stigators, thinks that 
intestinal giardiasis is but an episode in vesical 
(gall bladder) giardiasis. He ba.ses his opinion 
on the frequent finding of the organisms in “A”, 
“B” and “C” bile, and on instance.s (not described 
in detail) where they were found in the e.xcised 
gall bladder. I\Iorena.s’’- summarizo.s the evidence 
for the giardiasis of the biliary tract as follow.s : 

1. “B” bile often contain.s more organi.sms 
than does “A” bile or duodenal contents, 

2. The organisms are .seen entangled in mu- 
cus flocculi or spirals, commonly pre.sent in gall 
bladder bile. (Felsenreich and Satke’^). 

3. Giardiae have been found in “B” bile while 
no cysts have been observed in the stools. 

4. Pituitrin causes contraction of the gall 
bladder and increases the number of giardiae seen 
in the duodenal contents. 

5. Giardiae have been actually recovered from 
the contents of gall bladders removed at opera- 
tion in three instance.s; two reported by Smith- 
ies,’-' one by We.^tphal and Georgi.'’- 

The last piece of evidence appears to be beyond 
refutation; the number of cases thus proved is, 
however, vei'y small. IMorenas admits that there 
also have been instances where giardiae were 
demonstrated in "B” bile, but not in the gall blad- 
der at operation. Paul.-'on and Andrew.<“ do not 
believe that the finding of organisms in “B” bile 
necessarily indicates their presence in the ga!i 
bladder. Carnot and Gaehlinger'- believe the 
magnesium sulphate may appear to increase the 
concentration of giardiae in the “B" bile, while 
actually it only serves to dislodge them from the 
duodenal muco.^a. The use of pituitrin, however, 
is free fi'cm this objection. All observations on 
i-emoved gall bladders have failed to shov.- se.'sile 
giardiae: the cases summarized by Morenas ’.vere 
of organisms free in the fluid. 'The value of ;he 
intravenous arsenicals in the treatment of giar- 
diasis is believed to be the result of the excretion 
of ai'senic by way of the bile (Kantor"’). 
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CASE REPORTS 

The following cases were instances whei’e the 
giardiae v/crc discovered during routine exami- 
nation; they are presented Ixriefly to illustrate the 
diversity of effects of the parasite. In four of 
these patients we believe tlie symptomatology Avas 
dependent upon the giardiasis, while in the fifth 
case (a child), apparently the host was a carrier. 

Cerr .Vo. C.ITnof—iEcjnoval of t/nll bladder and ap- 
pn-di:r vitbont allcvialwn of si/niptoms; lalcr, finding of 
tjiariUae). A younc woman, age 28, admitted to the Mas- 
'■a'.dmsett^ Memorial Hospitals in September, 1933, with 
complaints of ronr.tlp'ilion (since typhoid 12 year.s pre- 
viously ) , rpiriaslyir pain and "hcaviners" not definitely 
iis.-n- lateJ with meals (duration 5 years). Previous anti- 
liiedr ticnlment. Wassormann and Schwartz-McNeill 
tc ; mgativc. Leucocytes 30, '100, no eosinophilia. Widal 
n-y.'M'-c. Has'--- Watkins, weakly positive. 

A riojirci/ntoi/mm wn.s interpreted as indicating “ab- 
n 1 jvritoneal attachments of gal! bladder with prob- 
n: ' ‘ hoV--tei osis of muco.'a”. 

fh.’iiihou: The gall bladder and appendix were re- 

v'l. The report of the pathologist was “healed appen- 
d \ with complete obliteration. Early acute exacerbation 
of a chronic cholocy.stitis”. The patient was dischar-ged on 
I hi' twelfth post-operative day. 

In .March, 193!, the patient returned with the original 
complaint of obstinate constipation. 

I’hpriral cyanihintinn revealed nothing noteworthy aside 
from marked fetor rx ore. Routine laboratory examina- 
tions. including a gastro-intcstinal X-ray .series, yielded 
normal findings. Motile giardiae, 10 per high power 
field, were found in a specimen of duodenal contents. 

Care A'o. ISSOSS — (Appendiccclomy and second cxplora- 
torp laparotomy; marked digestive dislurhane.cs). Male, 
age 39. Referred to Evans Memorial for endocrine diag- 
nosis. He was found to have a marked deprreo of hypo- 
thyroidism, He knew beforehand that he had a giardiae 
infestation, the duration of which was not known. 

Hi' major presenting symptoms wore an icthyosis and 
inability to take certain foods. At the age of 21 he had 
had hi.s apjiendix removed. A year later he developed 
the skin condition (considered as an icthyosis, and pos- 
sibly of arsenical origin), and associated digestive dii5- 
turbances. “Since 1910 patient has had a bother-some 
.“kin trouble which has been diagnosed as icthyosis and 
arsenic.ol dermatitis. This involves the entire body, burns 
incessantly, worse during day, dne.< not itch. The .skin 
is hypertrophic and exfoliates considerably in scales. 
There has never been any rash except as generalized ery- 
thema, transitory and recurrent. This seems to depend 
larsrcly on ingestion of definite foods, namely, fats, fruit, 
miik and cream. The condition alway.s has cleared up in 
the .‘ ummer. but is worse than ever this year and did not 
clear up during the past .summer. There has never been 
burning Until thi.s year, am! never has itched. The fir.st 
allnck rvas sudden; patient got up in morning "in a 
shower of stales". This cleared up rapidly and did not 
recur to any extent until 1910. . . . During thi.s time. 
p.at! 0 iit Imd been bothered with abdominal pain following 
ingivtion of milk ... no nausea or vomiting . . . fruit.s 
do not cnus.o pain . . . yeliow coloration of skin follow- 
ing taking of meat, but can take liver. Cream and milk 
nho c.atise the yellow color. . . . Slight po.storior pharyn- 
riti' no'c-d on overindulgctico in milk or cream, . . . Be- 
nt-. !•>■. skin rt-aetion caused by fats . . . epigastric pain 
fonow.= vijjht hour? after a meal, especially milk or 
rream . . . (app-arcntly, a .‘triking instance of food 
nlbrgy), 

n-./rienl erainiiutfion demtin.-trau-d pallor, emaciation, 
with yellow tint of s*i:in .and ‘clcrac. no evidence of dis- 
e-sie of none, ti'.roat or sinu'^.e.i'. Liver not enlarged, but 
there wai temb-rncss in the gall bladder region. (The 
patient bm* had an exploratory op'eration of the gall 


bladder region ton years previou.sly with “nothing ab- 
normal” found). The .skin was dry, scaly and hyper- 
trophic e.xcept on the hands where it was atrophic. 

Examinations of nrine and blood, including the Van den 
Bergh reaction, were negative. The basal metabolic rale 
was depressed 25 to 33 per cent (4 determinations). Free 
HCI was present in the stomach. Numerous giardiae were 
ob.served in the duodenal contents. 

Endcrmal reactions (positive for celery, spinach, oat, 
bean, rice, buckwheat) ; did not show any hypersensitive- 
ness to milk, and to numerous other articles of food. 

Case No. 203S01 — (Three surgical episodes; marked 
neurosis). Single woman, ago 27. 

First seen in 1929 (June), complaining of pain in the 
right lower abdominal quadrant. X-ray and physical ex- 
amination suggested eai-ly tuberculous infection of both 
lungs, as well as a pathological appendix. The medical 
and surgical attendants agreed that the lung condition 
was of greater moment than was the abdominal; the 
patient was advised to take a long rest in the country 
and attempt to put on weight. 

Further abnormalities which should be noted were; a 
tendency to chronicity of mild infections (e. g. styes be- 
coming abscesses requiring considerable surgical atten- 
tion); chronic fi'ontal sinus infection; chronic night and 
morning cough, with thick yellow expectoration; low 
substernal pain, dyspnoea and palpitation with mild exer- 
tion; night s^veats; poor appetite; eructations of gas; 
upper abdominal discomfort promptly following meals; 
burning sensation in thi’oat, and sometimes vomiting. 
There was apparently extreme constipation; no diarrhoea. 
The digestive disturbance mentioned began about a year 
before thi.s entry. There had been, in that period, a loss 
of 25 pounds in weight. 

E.xaniinations of blood, urine and .sputum were nega- 
tive. X-rays of the gastro-intostinal tract, including oral 
choleey.stography, wore negative. A chest X-ray demon- 
strated a dilated left auricle, hazy infiltration of both 
lungs. The patient was afebrile. 

In October, lOSO, she was readmitted, still complaining 
of attacks of nausea and vomiting, and steady dull pain 
in the right lower abdominal quadrant. There was 
definite pain on hyperextension of the thigh. 

Appendectomy was performed, and she was discharged 
14 days after operation. The pathologist’s report was 
“.slight chronic appendicitis”. Previous to discharge a 
chest and X-ray examination gave no indication of pul- 
monary tuberculosis. Six sputa were examined for tuber- 
culosis with negative results. 

In November, 192.0, she was briefly admitted to the 
neurological service, with a complaint of vomiting since 
her operation. After 18 day.s of nutritional therapy she 
was discharged as “improved”. 

Late in February, 1932, she appeared at the Evans 
Memorial for diagnostic study. “For the past year and 
a half (she) has complained of sharp pain in the epigas- 
trium, radiating around to upper right quadrant and 
under right shoulder blade. Attacks of pain may be very 
dull, lasting for about a day at a time; . . . after noon 
or evening meal is often taken with attacks of nausea and 
.sometimes vomiting ... no jaundice or hematemesis; 
. . . bowels regular, no clay-colored or black stools; . . . 
has lost 28 pounds in one year”. On the other hand "The 
attacks of pain in the epigastrium ai-e .sharp, leaving her 
sore for three or four day.s. There have been 11 or 12 
of the.so attacks; those of the last month were referred 
to the right scapular region; occasional diarrhoea". She 
is reported by the e.xaminor as being “extremely nervous”. 

Physical examination revealed an undernourished wom- 
an, with a .small area of dullness and rale below the 
right clavicle; tendernes.s and spasm in the right upper 
quadrant and epigastrium. The iiver was palpable, one 
centimeter below the costal margin. 

Urine examinafinn was negative. Flood examination re- 
vealed leucocytosis of 12,300 (1 per cent eosinophilcs). 
Chemical c.xaminatlon of the rfuodcuo/ 5i/c gives practically 
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normal findings, the furfurol number being slightly low. 
No microscopic examination of the duodenal contents was 
made at this time. A stool report was negative for occult 
blood, parasite.s and ova. The X-ray diaynosia was 
visceroptosi.s, adhe.sions about hepatic flexure and sigmoid 
colon, chronic cholecystitis with perivcsicular adhesions. 

.‘V( opcralioiL (.March, 1932), congenita! abnormal peri- 
toneal attachments joining duodenum and hepatic fle.xure 
were cut away, the gall bladder removed, and adhesions 
about the old .appendix sear broken up. The surgeon 
reported the gall bladder as “es-senlially normal’', and 
stated a belief that most of her trouble arose from the 
abnormal peritoneal attachments. He piously stated “The 
patient should be relieved of her pain in this locality”. 
She was discharged on the 21th post-operative day, sur- 
gically recovered but “weak and no appetite". 

The pathologists’ report was “Mucosa of the gal! bladder 
is intact. Villous processes tend to be low and atrophic. 
The wall .shows a marked fibrous thickening, particularly 
in the region of the serosa and is infiltrated throughout 
with Imyphocytes, plasma cells and endothelials." Patho- 
logical diagnosis; chronic cholecystitis. 

7)1 June, the patient returned for an exploratory 

laparotomy on account of abdominal pain, poor appetite, 
occasional fainting attacks, irregular and e.xcessive 
menses. Al operation a small uterine fibromyoma was 
exci.sed and a mesenteric lymph-node removed for exam- 
ination. .-Vtlhesions of the omentum to the old appendix 
scar were cut. The pathologist reported the mesenteric 
node as tuberculous. 

In July, 19.1.1, she returned to the Evans Jlemorial for 
observation, still complaining of abdominal pain. At this 
time, the finding of giardiae in the duodenal contenU 
was made. In one instance, the parasites were bile 
.stained. 

Case .Yo. — fiVo aijiniitoina clearly atlrihulalilc 

to yiardiac). A boy, 11, referred to the Evans Memorial 
for endocrine study, an icthyosis which had persisted 
since early infancy; a maladjusted “problem” child. 

No symptoms or signs were observed referable to the 
abdomen or digestive tract. The examination of the 
duodenal contents wa.s made in the course of the study; 
motile giardiae were found (30 pur high power field) 
in the specimen taken in the fasting condition. Two 
.specimens taken after stimulation of bile flow relatively 
were free from the parasites. This would .seem to indi- 
cate, together with the lack of symptoms, that the habitat 
of the parasites in this case strictly was duodenal, without 
infestation of the bile ducts. 

Cane R. II. — (Abdominal pain, relieved by treatment of 
yiardiiiHia). Man, age -17. Had typhoid in childhood, ap- 
pendicectomy at age 25. In 1925, for a short period, had 
dull epigastric pain and was relieved by taking food be- 
tween meals. 

For the last two or three months has had short attack 
of right upper quadrant pain. For ten days before con- 
sulting the senior author this pain had been "steady”. 

Phyaieal examination essentially was negative except 
for pain and tenderness over the right, upper, quadrant 
and sensitiveness over the epigastrium. On pressure, pain 
seemed to radiate downward, there being no marked spasm. 
Giardiae were found in the bile sediment. The Graham 
test v/as negative. Analysis of the duodenal bile showed 
a marked decrease in bile acids with corresponding de- 
crease in the cholesterol and alcohol-soluble and insoluble 
pigments. The values for these constituents in the “C” 
bile practically were normal. 

Treatment : The patient was put on thymol, 30 grains 
t.i.d, for a period of three days, after one day of active 
catharsis. He was given magnesium sulphate, 5 c.c. sat- 
urated solution every other day. After one week the 
pain and discomfort disappeared. At the end of one 
month the patient’s weight increased from 152 to 157 
pounds. There was absolutely no epigastric or right 
upper quadrant tendernes.s. and e.xamination of the duo- 


denal bile showed increase in the constituents of the “B” 
bile, with no giardiae in the sediments (June 29, 1934). 

Can any helpful conclusions be drawn from the 
rather chaotic literature concerning giardiasis, 
and from highly variable symptomatology found 
not only in our cases, but equally in those of the 
majority of previous investigators? We believe 
there are certain guiding principles which should 
be emphasized. 

1. — Giardia is clinically pathogenic . — Whether 
or not the combined work of Fantham and Por- 
ter'-' and of Tsuchiya and Andrews"’” constitutes a 
complete, technical fulfillment of Koch's postulates 
might be open to question. Yet we are confronted 
with the fact that the literature contains a stead- 
ily growing number of reports of patients, who 
are sufficiently ill to call for ho.spitalization, and 
often for e.xploratory surgery, where either be- 
fore or after operation giardia is found, and no 
other abnormality of enough moment is demon- 
strable to e.xplain the conditions. In many cases, 
treatment aimed at the reduction of the number 
of giardiae has alleviated or removed the symp- 
toms. Few complete cures (proved by prolonged 
and repeated e.vaminations for the organism) are 
reported by any method of therapy. 

2. — The sympfoinatologii i.s predominentlij in- 
testinal . — This is to be e.vpected, since the intes- 
tine is believed by the majority of investigator's 
to be the chief locus of infestation. The effect on 
intestinal motility appears to be the most usual 
di.sturbance, giving the .symptoms of constipation 
or diarrhoea, or an alternating .syndrome. Sec- 
dary undernutrition and possibly anemia, rather 
vague neurotic manifestations, and, at least one 
report, of frank pellagra, appear to be .sequential 
to the intestinal disturbances. The dermatologi- 
cal .symptoms, if indeed these have any connection 
with the parasitic infestation, possibly might be 
considered as the consequences of deficient liver 
function, or nutritional anomalies “conditioned” 
by the presence of the protozoon. 

In the more severe cases of giardiasis the pre- 
.senting .symptom-complex is more biliary than 
intestinal. In reading the case reports, a familiar 
syndrome begins to take shape, comprising in al- 
most all instances nausea and upper abdominal 
pain of vai-ying degrees of sevei'ity; less fre- 
quently jaundice; liver enlargement and a tender 
or palpable gall bladder. Some degree of dis- 
turbance of the motility of the gall bladder, dem- 
onstrated by the Graham test, tips the balances 
in favor of a diagnosis of cholecystitis. The gall 
bladder is removed, the pathologist usually ob- 
serves some evidence of chronic inflammation, the 
patient makes a good recovery from the operation, 
but the original presenting symptoms may recur. 
Further study then reveals the presence of giar- 
dia, usually by examination of the duodenal con- 
tents, le.ss often, by finding cysts in the stools. 

3 - — Cholecystectomy does not cure giardiasis . — 
The evidence is good (Morenas"- and Smithies'-') 
that giardia may invade the gall bladder, but is 
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equally food that this is not of frequent occur- 
rence. The contention of Toullec'" that the tjall 
bladder is a reservoir of giardia infection, cau.sing 
recurrent intestinal episodes, may apply to the 
African cases upon which his observations are 
based, but is not borne out by the work of any 
other investigator. The probabilities are that 
next to the upper small intestine, the bile duct.s 
are the most common locita of the parasite, and 
only rarely and intermittently the gall bladder, 
and then only in conjunction with other loci. 
Cholecystitis secondary to, or arising independ- 
ently of giardiasis may require surgical treat- 
ment; such treatment is or is not a inirt of the 
management of the parasitosis. 

4. — Gianliacis f.s' not an exotic couditioti. — We 
have already commented upon reiiorts from in- 
vestigators from most of the American medical 
centers, and from numerous foreign countries, 
which reports indicate a by no means negligible 
incidence of giardiasis. Children are more prone 
to this infestation than are adults, although chil- 
dren appear less likely to suffer tlie more severe 
manifestations. Some surprise was ex]jressed by 
earlier investigators, e. (j., Smith and ^latthews,*-' 
at the discovery of giardiasis in people who never 
had traveled in out of the way places, but such 
surpi-ise is no longer ju.stified. 

5. — Giurdiaeie .should be coii.sidcred in all ca.sc.s 
where cholecyst ectomij for chronic cholecystitis or 
cholesterosis, in the absence of definite evidence 
of fjall stones, seems indicated. — While it is not 
feasible to recommend the passage of the duo- 
denal tube in all patients who exhibit vague in- 
testinal symptoms, it does not seem out of line to 
recommend that a sample of duodenal contents be 
examined microscoi)ically before resorting to ma- 
jor surgery. The examination should include 
samples taken both before and after stimulation 
of gall bladder contraction with magnesium sul- 
phate, oleic acid, pituitrin or other cholecysteki- 
netic sub.stances. Absolutely fresh material in 
the warm .stage must be e.xamined. The micro- 
scopic examination may be of aid in diagnosis 
apart from the possible discovery of giardia; in 
case giardia be found, experience seems to dictate 
that, in the majority of instances, the surgical 
treatment should be po.stponed and the results of 
antiparasitic measures awaited. 

While the nurpose of medical treatment of 
giardiasis is the complete removal of the organ- 


isms, the more usual result has been diminution 
of their number, with usually relief from the pre- 
senting .symihoms. The foj-m.s of therapy have 
been varied, including the ar.senicals, thymol, 
emetin, .salines, bismuth compounds, duodenal 
drainage and lavage, and combimations of these 
agents and jjrocediires. 

We found that the thymol treatment, us advi.-ed 
by ,Smithies, gave us a good result in one ca.se 
treated. Satur,'ited solution of magnesium .■^ul• 
phate introduced into the duodenum .also proved 
ellicacious in destroying the organisms, particu- 
larly when at temper.attn'e of ] 05 '-110 ' F. — the 
thermal death-point of most protozoa (de Itivas), 
It is dillicult completely to eradicate the itroto- 
zobji. We fmd on frecpient investigation that re- 
gi'owth occurs if the patient is left untreated for 
any appreciable time. Outside of the measures 
mentioned with the number of cases we have ob- 
served, we feel th.at our own experience is in.iulfi- 
cient to peianit us to enter into a critical di.^cii.s- 
sion regarding merits of v.arious therapeutic 
agctits. For a summary of the present-day views 
on treatment Golob’s'" recent paper should be 
consulted. 

.‘tC.MM.VHV 

1. Giardia.'-is is not a rare condition. 

2. Its i)athogenicity varies from 'zero to the 
production of severe intestinal and biliary .symi)- 
toms, with occ.asion.'il secondary nutritional, neu- 
rasthenic and possible dermatological elfects. 

:i. A frequently-observed .syndrome in pa- 
tients. here and abroad, is one suggesting chronic 
cholecystitis or cholesterosis. 

4. Cholecystectomy does not relieve the above 
synilrome in the presence of giardia infestation. 
Cholecystostomy, with long-m;iintained drainage 
and accom])anicd by the introduction of protozoa- 
cides through the drainage tube offers jjossibili- 
ties. Antiparasitic treatment has been in many 
cases a means of relief. 

5. It is recommended that microscopic exami- 
nation of duodenal contents be done prior to oper- 
ation for chronic cholecystitis or cholesterosis, 
especially in the absence of detinite evidence of 
gall stones. 

6. In the absence of other indication for im- 
mediate cholecystectomy, it is recommended that 
antiparasitic treatment be given a trial if giardia 
be found. 
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Functional and Nervous Disorders of the Stomach and Alimentary Tract^ 

By 
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T he title, “Functional and Nervous Disoi’ders 
of the Alimentary Tract”, is itself imposing 
and covers a wide latitude of symptomatic dis- 
turbances, of conditions of visceral imbalance, of 
emotional and neurotic upheavals and suppres- 
sions sufficient to intimidate the most facile 
speaker or fluent clinician, be he a Charcot, a 
Weir Mitchell, or a Freud. Put into one scale of 
a gigantic balance all the cases of ulcer, of gall 
bladder diseases, and of cancer, and put into the 
other arm of the scale all those who are suffering 
from alimentary neuroses, anxieties, phobias and 
visceral functional di.sturbances, anci the latter 
arm will descend wdth its overpowering gravity 
of numbei's. 

The magnitude of the pi’oblem, and its quality, 
can better be grasped if one were to enumerate 
the variety of conditions, their protean manifes- 
tations and the diversity of their clinical pictures. 
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Nervous esophageal spasm or true cardiospasm 
( achalasia ) ; mei-ycism or rumination ; gastric 
atony, pylorospasm or duodenal stasis; spastic 
constipation, intestinal atony with flatulence, 
nervous diarrhea ; one mentions as the moi’e com- 
mon of the motor imbalances. Anorexia nervosa, 
bulimia or disoi’dered or abnormal appetite; gas- 
tric anacidity or hyperacidity and hypersecretion ; 
mucous colitis, compi’ise some of the secretory 
disturbances. We are actually confronted with a 
diverse group of secretory disorders that be- 
speak, all of them, a throwing out of balance, 
an incoordination, of the smooth normal coun- 
tei*play of vagotonic and sympatheticotonic fac- 
tors in the control of the alimentary tract. Se- 
cretion, its volume and quanity; motility, delay, 
the control of the various sphincters, peristalsis, 
antiperistalsis, absorption, these innumerable 
functions take place normally, I'hjd^hmically, with 
unerring exactness as the result of the superb 
interplay of the stimulatory vagus or the para- 
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sympathetic system and the inhibitory activity of 
the sympathetic gagiionated cord. This even bal- 
ance ’may be, in the neuroses, upset by a psychic 
•shock (affecting a subnormal mental or emotional 
.system), a suppression of desires, an an.xiety, an 
unfulfilled want. The obvious manifestation is 
frequently a functional disturbance of the ali- 
mentary tract, or, as one more euphemistically 
styles the condition, “an autonomic nervous sys- 
tem imbalance”. Back of the disorder is, how- 
ever, the p.sychic factor, for the autonomic nerv- 
ous system is automatic in its daily activity, it is 
not within the conscious control of the cerebrum 
or the higher center.'--, yet it is not imperviou.s, is 
far from being uninfluenced by those same psy- 
chic factors that lead to the pure neuroses. 

Gastro-intestinal neuro.se.s are gastric and in- 
testinal and abdominal only in their mode of man- 
ifestation; they are anxieties, hysterias, somatic 
neurose.s, neurasthenias and hypochondriases 
in the truest sense of the word as known to every 
p.sycho-neurologist. 

Or, let us consider in the more limited sense 
only the simple gastric or intestinal neuro.ses. 
Herein are to be included the nervous air swal- 
lowers. the hosts that complain of fictitious pains 
and burning sensations, of aching epigastric 
void.s, or fullne.ss after meals; of tho.se who have 
anxiety neuroses, of fear of disease, of carcino- 
phobias. of hysterical vomiting. 

Be the manifestation a motor or a sensory di.s- 
order, call it autonomic imbalance, or a gastric 
neurosi.-:, the mechanism essentially is the same, 
the inferior mental makeup usually handicapped 
by an impoverished heredity, meeting in conflict 
an insurmountable obstacle offered by his or her 
environment. The abdomen is truly “the sound- 
ing-box of the emotions”. 

TtlE A.\ATO.MY OF THE NEUROTIC PER.SO.N’ 

With what kind of an individual are we deal- 
ing? Usually timid, afraid, lacking in self-confi- 
dence; subject to emotional instability; or, ret- 
icent and sLippre.ssed, unable to grasp the hard 
fact.s of life or unwilling to accept them, uncer- 
tain about the conduct of the past, worried and 
harried about future events, unable to fit himself 
into th(' hiirsh inequalities of life, out of sympathy 
with his fellowmen, with family or dome.stic rela- 
tions, unequal to cope with his love life or solve 
his sex problems, such is the p.sychic or mental 
anatomy of the individual likely to be a prey to 
a neurosis. 

Physically he is usually underbuilt, only fairlv 
Well nourished, often of the so-called enteroptotic 
constitution of Glenard, with cold moist palm.s, 
rapiil pulse, anxious mien; with a spastic colon, 
exaggerated peripheral reflexes, often compli- 
cated bv a hyper.-ensibility to pain — such is his 
physical status. Ho enters the room anxiously or 
distrustfully, he produces a ream of paper cov- 
ered with closely written notes, plus a list of que.s- 
tions; he is repititious, vague, unable to expre.ss 
him.s-elf clearly, confused as to fact.s; he always 


feels that he is not being given sufficient time and 
attention, and suspects always that he is being 
misunderstood or un.sympathetically handled. 

Such an individual comes through childhood 
and adolescence without nervous manifestations, 
for the neuroses in the school age are few and 
far between, and adolescence is a period of pro- 
tection and parental affection. With the advent 
of adult life, the individual first faces his stark 
environment, and between the ages of 18 and 28 
years one sees the beginning of the greatest num- 
ber of neuroses. A woman is happy and well, 
married with love, and bears her fir.st>bom. The 
child takes sick and sleepless nights are followed 
by convalescence. Soon one sees the onset of 
neurotic symptoms in the mother, a furtive hun- 
ger, belching, con.stipation, pains, insomnia. The 
men, facing the hard economic conditions of the 
depression, the women worrying over the finan- 
cial straits of their men-folk or their own living 
problems, the complicated disharmonies of family 
life, the care of children, the dependent parents; 
the sex problems of the young, the frustrations of 
the adults; the boredom of marriage, the late 
awakenings of love in women, and the innumer- 
able and varied problems of the individual in con- 
flict with his material and emotional environment 
— these are the factors that originate the neurotic 
mishaps. 

HEREDITY AS A FACTOR 

Students of the neuroses have aptly pointed out 
the important role of heredity as an underlying 
factor in the etiology of functional and nervoas 
complaints. Alvarez was probably more damned 
than commended when he coined, in a recent ar- 
ticle, the title, "Insanity Equivalents and the 
Gastro-Enterologist”. In order to empha.size the 
influence of bad heredity in generating neurose.s, 
he pointed out that in 1928 state institutions 
which housed the in.sane, the imbecile and the 
epileptic were caring for one out of every 380 of 
the population. Add to this those who had been 
at some previous period similarly interned, tho.se 
confined in private in.stitution.s, and add again 
those members of the population and families who 
are borderline cases, the emotionally unbalanced 
and uncontrolled, the insomnias, the milder de- 
pressions, and the incomplete neurasthenia.s, and 
one may easily say that Alvarez does not exag- 
gerate when he quotes the figure of one per cent 
as repre.senting that part of the population which 
is emotionally and p.sychlcally unfit. In taking 
the clinical history of a patient suffering with a 
neurosis, a few questions regarding the heredity 
of parents and grandparents often will throw a 
luminous ray on the mi.sgivings of the presenting 
patient. 

THE MODER.N' ECONOMIC FACTOR 

The mo.st important single factor in the pro- 
duction of the neuroses of today is the disordered 
economic situation. A few years ago when money 
came and money went easily, the consulting room 
of a physician was crowded with weli-dres.sed 
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women and affluent men, thinking and nursing 
emotional, often sex, problems. With necessity 
out of the way, the game of finding and fighting 
sex conflicts and suppressions was au fait; and 
Fi'eud wrote and founded a popular school of ana- 
lysts. Today, with poverty at the door, love 
may not fly out of the window, but is relegated 
to a subordinate position while the problem of 
rent, bills, credit and life necessities assumes a 
primary place, not only in the family councils, 
in the business hours, but in the subconscious 
mind of the patient who, already by heredity, by 
temperament, and by mental constitution, is be- 
low par and barely fitted to face the fight for 
survival. 

THE DL\GNOSIS AND RECOGNITION OF THE 
NEUROSES 

The differentiation of the neuroses from or- 
ganic visceral disease is one of the most difficult 
problems in clinical medicine. Let him, who is 
proud of his acumen and experience as a physi- 
cian, survey, from year to year, his own record in 
this respect, and his pinde may take, loill take, a 
severe fall. With his eyes wide open to the pi-ob- 
lem, with much experience with the world, people 
and moods, and with years of clinical training 
and knowledge, no one is immune to, at times, 
mistaking oi’ganic diseases for the neuroses, or of 
falsely interpreting neurotic symptoms in terms 
of pathological states. 

A male patient of 34 years complains of severe 
abdominal pain after meals; he has lost some 
weight, is distressed by food. He presents him- 
self with reports of two radiographic examina- 
tion.s, both of which are said to be negative for 
organic disease. The patient is highly emotional ; 
he cries thi’oughout his examination; sleeps 
poorly or not at all, declines food and states that 
his economic statiof gravely is imperiled and a 
source of momentary alarm. The etiological fac- 
tor, economic, is present, the behavior is charac- 
teristic, the negative raidographs confirm the 
suspicion of a neurosis. But the downward clini- 
cal course, represented by loss of weight, warns 
loudly of too final or too ha.sty a conclusion. A 
third radiographic study reveals a large niche of 
a benign gastric ulcer, with a second super- 
imposed lesser curvature crater in the proximate 
area. Bed rest and a strict Sippy diet, reinforced 
by gastric intubation, result in cure. In the pres- 
ence of cramps, or of the complaint of severe 
pain, particularly in a patient insensitive or sub- 
sensitive to pain, beware the diagnosis of a neuro- 
sis. Too many X-ray plates are read by les.s ex- 
perienced radiographers as negative, which are 
really positive: too bad that the speciaitv of gas- 
tro-enterology has not yet reached radiography. 
Radiology is still open to anyone who can wheedle 
the credit to buy an apparatus, training or no 
training. The fluoroscopy and plate reading of 
a diflicult gastro-intestinal case calls for an ex- 
treme degree of technical accuracy, fluoroscopic 
experience, and clinical knowledge properly to in- 


terpret the findings. At that, the responsibility 
for the eventual diagno.sis rests with the clini- 
cian, not with the radiographer. 

A patient of 38 years, male, has lost a few 
pounds of weight, is mildly distressed after meals 
and belches; he suffers no abdominal pain. Pie 
is too worried about the reorganization of his 
business to spare much time ; he apologizes for the 
vagueness of his symptoms and attributes his 
slight indisposition to irregular meals and much 
worry. The clinical impression is one of a gastric 
neurosis or of a functional disturbance of secre- 
tion and motility from psychic overstimulation of 
the vagus gastric innervation. The obvious, how- 
ever, was the most dangerous diagnosis; only the 
loss of weight and a slight facial pallor warned 
of a too hasty conclusion. Kadiographic e.xami- 
nation made as part of an office routine revealed 
a neoplasm of the gastric antrum. At operation, 
not six weeks after the onset of symptoms, a cax’- 
cinoma of the body and antrum, with lymph node 
involvement high along the lesser curvature, was 
noted. Fortunately, a physiological subtotal re- 
section was successful. Young cancer, or cancer 
in an early stage, is not a painful disease; in the 
silent areas of the .stomach, away from the sphinc- 
ters, it is almost mute. Almost, but not quite, and 
those few mild .symptoms of distress, belching 
and discomfort, are identical with tho.se voiced by 
every neurotic individual. Again, with the help 
of the X-ray, the differentiation is po.ssible, but 
how often, after a first, even a second, and occa- 
sionally in my own experience, a third radio- 
graphic examination, the negative report is re- 
versed by the clinical course or by subsequent 
.studies. Youth is no bar to alimentary carci- 
noma: on the contrary, the neoplasm in the rela- 
tively young is inversely proportional in severity 
to the age of onset. 

A young woman, married, who had borne chil- 
dren, complains of indige.stion, distre.ss after 
meals, loss of appetite and flatulence. She is ap- 
parently unemotional, is controlled, and submits 
readily to a radiographic routine study. A gall 
bladder full of stones is readily observed. Chole- 
cystectomy follows as a natural procedure. Fol- 
lowing the operation the symptoms immediately 
recur, now associated with severe vomiting, not 
of retained food, (no gastric stasis is demonstra- 
ble). but of vomiting in the fa.sting state, and 
vomiting after even a small meal. A thorough 
study fails to evince evidence of a pathological 
state. Xow a p.sycho-analytical study is made 
and exposes a marital dysharmony, lack of spir- 
itual domestic felicity, a suppression of normal 
sexual instincts and gratifications. It becomes 
readily obvious, though rather tardily, that those 
gallstones, accidentally discovered, were really .si- 
lent gall.stones, that the symptoms were manife.s- 
tation,s of a neurosis, that the operation, though 
logical, was fruitless. The experience with tin's 
woman is not an i-^olated one; numerous similar 
in.stances can readily be cited. Gallstones are 
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‘asBasip oiubS.xo jo auo si sisouSBip aqj ji ‘.xo^j 
•spuBq UAVO siq uo qoBq luaiqojd oiqoj?sd siq 
qjiAv puB paauiAUOOun ‘Suijqnop ‘pijjuasaj uajjo 
juaxjBd aqj saABaj qoiq.w uoisnpuoa b qjiAV pua puB 
juaijBd aqj oj Xijsoa a.xB qoiqAV jo pB ‘aAijBSau aq 
oj pajoadxa a.xB qaiq.w jo pB ‘sjsaj puB saouBiu.xoj 
-.xad apjnj puB aAisuadxa jo saijas b jajjB Apio 
apBiu SI ‘aAijBSau puB joajipui si siso-xnau b jo 
sisouSBip aqx 'UBioisApd aqj oj uoijOBjsijBs-jjas 
puB juaijBd aqj uiojj apnjijB.xS sSuijq puB .^jojobj 
- sijBS SI juaiujBa.xj iuBiais.Cqd aqj oj puB juaijBd 
aqj OJ jBuy puB apBjdaoaB si uoisnpuoa aAijisod 
aqj sdajs joajxp ajduiis Aq puB Appua .1 apBiuun .xo 
apBtu SI ‘sisBiqjpapqo ‘.xaauBD ‘.xaain jo sisouSBip 
aqX ’Siso.xnau b jo jBqj si ‘auppxaiu [Buiiuop 
-qB pB ui ‘aqBui oj sisouSBip jynayjip jsoxu aqj, 
•aAisnpuoa jo puy aou si ‘xunjoaj puB uoioa-pioxu 
-Sts aqj JO A[.XB[naijJBd ‘uoioo aqj jo .xo qoBiuojs 
aqj JO BuioupjBD pajoadsns .xoj jjodaj aAijBSau 
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^icidities were estimated, and in others only the 
acidity. The presence of food, bile and mucus 
was noted. Free and total acidity were deter- 
mined in the usual clinical manner using Toep- 
fer’s solution and phenolphthalein as indicators. 
Pepsin was estimated by the Mett tube method. 

.MATERIAL .STUDIED AND RESULTS OP 
OBSERVATIONS 

There were 62 cases of duodenal ulcer, 29 cases 
■of gastric ulcer, 17 cases of gastric carcinoma, 32 
cases with partial gastrectomy for ulcer, five cases 
with gastro-enterostomies and 20 controls. Prac- 
tically all of these cases were adult males. 

Controh: Twenty cases were studied. The 
composite curve is given in Figure 1. Nine or 45 
per cent did not reveal any free hydrochloric acid. 
All had normal free acid (20 to 45 free acidity) 
in the usual day oatmeal gruel, Rehfuss frac- 
tional test meal. In those with free acid, the peak 
of the curve was reached at 9 o’clock. As a rule, 
food residues were found in the 7, 9, and 11 P. M. 



Fi'k. 1. Composite nocturnal curve of free hydrochloric 
acid in 20 controls. 


a.spirations. Bile was seen frequently in the 1, 3, 
5, and 7 A. M. samples. The quantities of .secre- 
tion were small, .seldom exceeding 15 c.c. in the 
wdiole night. 

Duodenal Ulcer: Sixty-two patients with un- 
complicated duodenal ulcer were studied. The 
composite curve is given in Figure 2. Con.sider- 
ing 20-40 normal, 40-60 moderately high, and over 
60 a markedly high acidity, 80 per cent showed a 
marked hyperchlorhydria, 12 per cent a moderate 
hyperchlorhydria, and 8 per cent were normal. 
The peak of the curve in 34 per cent of the cases 
was reached at 1 A. M. and in 30 per cent at 
9 P. M. This corresponds roughly to the usual 
periods of night pain in duodenal ulcer. The 
presence of food and bile was recorded in 30 
cases. In 25 cases food was present at 7, 9, and 
11 P. M. In these cases bile appeared in the other 
specimens. The other five cases revealed neither 
food or bile. No increase in mucus was noted 
in any case. The amount of secretion was e.sti- 
mated in 18 cases. These averaged a total of 113 
c.c. for the seven specimens. The peptic activity 
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Fipr. 2. Composite nocturnal curve of free hydrochloric 
acid in G2 duodenal ulcers. 


in 16 cases averaged a digestion of 3 mm. in 
Mett’s tubes. 

Gastric Ulcer: Twenty-three patients with un- 
complicated gastric ulcer were studied. The com- 
positive curve is given in Figure 3. Forty-four 
per cent had a marked hyperchlorhydria, 12 per 
cent a moderate hyperchlorhydria and 44 per cent 
were normal. Apparently twice as many patients 
with duodenal ulcer as with gastric ulcer have a 
nocturnal hyperchlorhydria. This is also true of 
the day fractional test meals (8). The peak of 
the curve was noted at 11 P. M. in 40 per cent 
and 9 P. M. in 20 per cent of the cases. The quan- 
tities of secretion and the peptic activity were 
identical with that of the patients with duodenal 
ulcer. Food usually was present at 7, 9, and 11 
P. M. Bile, however, was noted only once. 

Gastric Carcinoma: Fourteen patients with 
gastric carcinoma were studied. The composite 
curve is given in Figure 4. Fifty per cent had 
an achlorhydria throughout the night. Two had 
a normal curve and five had a small amount of 
free acid in the first three tubes. The amount of 
mucus, blood and total acidity was large in all. 
In 50 per cent of the cases, the quantity was in- 
cx'eased (140 c.c.) and in the other 50 per cent, 
the quantity was very small (14 c.c.). Pepsin 
was absent in four cases and averaged low (1.8 
mm.) in the others. These findings parallel 
closely the day fractional curves. 

Jejunal Ulcer After Gastro-Enterostomy : Five 
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Fig, 3. Composite nocturnal curve of free hydrochloric 
acid in 23 gastric ulcers. 
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Fj'k. ■). Composite noclurnnl curve of free hydrocliloric 
acid in M gastric carcinomas. 


cases were studied. The comjJosite curve is ffiven 
in Figure 5. In three cases there was mtirked 
hyperchlorhydria and, in two, a moderate incretise 
in the acidity. The amount of secretion was liigh 
(140 C.C.). The peptic activity averaged 2.75 
mm. It is interesting to note tliat, in two, the 
usual day fractional test metd revealed a very low 
curve as compared with the nocturmd curve. 

Jejunal Ulcer After Partial Ganlrectonm: Six 
cases were studied. The composite curve is given 
in Figure 6. Only two showed mtirked hyper- 
chlorhydria. The amount of secretion was small 
(15 C.C.). Peptic activity was low (1.5 mm.). 

The Effect of Partial Gant recto nnj on the Night 
Secretion: This was studied in 21 i)alients with 
duodenal ulcer (Figure 7) and five patients 
with gastric ulcer (Figure 8). The marked 
reduction in acidity following partial gastrectomy 
is obvious. Fourteen of the 21 duodenal ulcer 
patients had a post-operative achlorhydria. Tlie 
average quantities of secretion were reduced from 
120 c.c. to 30 c.c. The Mett tube digestion pre- 
operatively averaged 3.5 mm. and post-operatively 
0.5 mm. The ferments Avere absent in all the 
achlorhydrias except one. Ten of these achlorhy- 
drias were te.sted with histamine and neutral red. 
Of these, five were true and five false achlorhy- 
drias. In the five patients Avith gastric ulcer, 
three had a true achlorhydria three Aveeks after 
the operation. The other two shoAved ver.v little 
acid at that time and a few months later had a 
true achlorhydria. This gradual loss of the free 
hydrochloric acid after partial gastrectomy for 
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Composite nocturnal curve of free hydrochloric 
acid in 5 Jtastro-jejunal ulcers after eastro-enlerostomy. 


ulcer is not uncommtui in our (;xpcrience. The 
ferments in the gastric ulcer cases .shov.-ed 
mm. Mett tube digestion before iind zero after the 
operution. 

Peptic Ulcer of the Erophagur: The opportu- 
nity of studying the night secretion occurred in 
one case. 'I'lie curve was very high, nsichitig the 
figures of lit) at 11 P. M. and 118 at 7 A. M, 

Gautrie Nrjirosiu: In three en.'^es in whom ul- 
cer Avas susp(!ct(.‘d but gastric neurosis finally 
diagnosed, the day fmctional test meal revealed a 
marked hyperchlorhydria, whensas there Avas an 
achlorhydria during the night. 

Attempt:- to Goiitrol the Night Secretion: I — 
In eight cases with duodenal ulcer a combination 
of a neutralizing agent (calcium carlionate and 
magnesium oxid<-) atnl two inhibitory .substance.-; 
(olive oil and atropine) were* administered at 7 
P. M. aft(.“r asjiiratimr the stomach as completely 
as possible. Accordingly 15 grains e.'ich of the 
alkali, two ounces of fdive oil, and atropine .*^ 01 - 
pliate, gr. 1 75, were given at 7 P. M. The re- 
sults Avere as folloAvs: (1) Taa'o case.s Avho.-e 
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ric. a. Compoviti* nocturnal curAr of free hydrochloric 
acid in 6 jcjiinnl ulcers nflor parti.*)! castrertomy. 


ctirAX's Avere moder.-itc (20 to 40) AA*erc completely 
controlled throughout the night. (2) Taa-o at-stc 
(curves from 20 to 50) AA*erc controlled for the 
fir.st half of the night (to 1 A. M.), (3) In two 

cases (curAes from ilO to 70) the curA'e.s Avere un- 
atfeefod, :ind (*1) in tAvo other cases (curve.s from 
20 to CO) the curA'esAvere higher than the control. 
That is, in 75 per cent the free acid Avas not neu- 
tralized throughout the night by the combined 
elTecl of asj)iration, neutralization and inhibition. 

II — The Mill: Drip: As mentioned in the intro- 
duction. the author has introduced a continuous 
milk drip (alkalinized Avith five grams of bicar- 
bonate of soda to the quart) into the stomach 
through a fine calibred fractional Rohfu.«s tube. 
30 drops per minute, throughout the day and 
night, as a treatment for gastric, duodenal and 
jejunal ulcer. (The chemical alkalinization of the 
milk is not strictly essential.) It is also u.seful 
for peptic ulcer of the esophagus, peptic e.sopha- 
gitis, cardiospasm, various types of malnutrition, 
h.A'sterical nausea, vomiting and anore.xia. The 
administration of A’arious pharmacologic agent' 
in this manner is being inA*estigated. That the 
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milk drip does completely control the free acid is 
evidenced by the fact that numerous samples as- 
pii'ated both during the day and night from many 
cases did not reveal any free hydrochloric acid. 
Also, it is interesting to note that after three 
weeks of the milk drij) ti-eatment, the acid curve 
tends to become considerably lower. Whether this 
is the result of the improvement in the ulcer or 
i-epresents a new habit of secretion is difficult to 
answer. The change is portrayed in Figure 9 
(reproduced from the author’s article with the 
kind permisison of the Editor of the American 
Journal of the Medical Sciences). 


COMMENT 

The most striking findings in this study are : 

1. The low or absent nocturnal free hydro- 
chloric acid in normals. 

2. The marked increase in the nocturnal secre- 
tion and acidity in ulcer patients (particularly 
duodenal ulcer). 

3. The failure in most in.stances of pharma- 
cologic methods to conti-ol the nocturnal acidity. 


70 

to 

50 
*0 
30 
29 
10 
0 

1PM. tfP.tl. M.«. un SAM. lAH 



A. Composite Prc-Opcrntjvo Curve of Free Hyilro* 

chloric Acid in 21 CaHo.s of DuodonnI Ulcer, 

B. Compo.site Curve of Free Hydrochloric Acid In 

Same Group PoMt-OperativoIy, 

C. — In 14 of These Po.Ht-Opcrativc Cases, Nocturnal 

Achlorhydria Wa.s Found, 


Fib. 7. Effect of partial gastrectoniy on the nocturnal 
secretion in 21 duodenal ulcer.s. 


4. The control of the nocturnal acidity by (a) 
the milk drip, and (b) partial gastrectomy. 

Apparently, normal people in the absence of 
the normal food and psychic .stimuli, do not se- 
crete in response to the presence of the tube in 
the stomach. Whether the tube acts to inhibit 
secretion, cannot, of course, be answered. 

In ulcer, particularly duodenal ulcer, the quan- 
tity and concentration of nocturnal free hydro- 
chloric acid is very high. We have not made in 
these cases any exact .studies of the time relation- 
.ship of the well-known night pain in ulcer and 
the peak of gastric secretion. The finding of a 
high curve in the day te.st meal and a low one 
during the night in gastric neurosis may be help- 
ful in the differential diagnosis. We have not en- 
countered high curves in normals and only rarely 
low curves in duodenal ulcer. 

■ Experimentally, free acid in the empty stomach 
seems injurious to the gastric mucosa, causing 
erosions and inflammation. Silbermann using 
oesophagotomized dogs and sham feedings, pro- 
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Throe Weeks After Partial Gastrectomy. 


Fig. 8. Composite curve of nocturnal free hydrochloric 
acid in 5 gastric ulcers. 


duced severe ulcerations in the gastric mucosa. 
Buchner (9) in Aschoff’s laboratory, by a combi- 
nation of histamine and starvation produced with 
regularity in 80 per cent, ulcerations in the 
“vormagen” of rats. Puhl (10, 11), who repeated 
these experiments, agrees that free acid in the 
empty stomach is injurious. Whether the hyper- 
secretion and hyperchlorhydria during the night 
in ulcer is cause or result, it seems fair to suspect 
its harmful role in producing gastritis, duodeni- 
tis, irritating the ulcer, and probably producing 
night pains by its action on the ulcer bed (12). 

In view of this experimental evidence, it seems 
highly desirable to neutralize the gastric secre- 
tion during the night. This, we believe, is most 
successfully accomplished in the milk drip treat- 
ment and constitutes the most potent argument 
for its use. 



Fig. 9. The upper ciirve.s show the nocturnal free hydro- 
chloric acid in 2 duodenal and 2 gastric ulcers. The 
lower curves show the night acidity after 3 weeks milk 
drip treatment. 
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It is important to note that the surgical proce- 
diu'e of partial gastrectomy for ulcer which has 
as its basis the reduction of the gastric acidity, 
not only reduces the acidity under the normal foo<l 
stimuli in the waking state, but also during the 
night. In other words, when i)ost-oi)erative ach- 
lorhydria is present it is a real achlorhydria 
throughout the entire 24 hours. This is of great 
significance when one considers that in our ex- 
perience we have not observed a recurrence in 
the presence of a post-operative achlorhydria. 

We have not made a comparative study of cases 
of chronic gastritis or achlorhydria with refer- 
ence to the day and night secretions. We believe 
that a true achlorhydria readily can be proved by 
using a histamine-neutral red-food combination in 
the usual day fractional test meal. It seems un- 
necessary to carry out night secretion studies in 
these cases. 

Apparently by our studies no new lijrht is 
thi'own upon the secretory activities in gastric 
carcinoma and jejunal ulcer by the nocturnal 
studies. 

In two recent papers (12, 14), Henning and 
Norpoth give their experiences witli night, gastric 
secretion studies. They also found in a study of 
91 cases, that normals (eight cases) did not have 
an acid secretion during the night, that ulcer jia- 
tients had very high curves, and that histamine 
achylias also did not reveal free acid during the 
night. Their findings differ somewhat from ours 
in that they found no secretion during the night 
in seven of 41 cases of duodenal ulcer, and in five 
cases of gastric ulcer, and that seven cases of 


“vegetali%'e neuroses’’ had a high curve during the 
night. Whether technical methods or difficulties 
in diagnosis account for the differences cannot he 
stated. Ill the main, however, their .study and 
that here submitted agree; that i.s, that normal.? 
have a low nocfiirnal acid secretion and ulcer.-i a 
high one. 

.SU.M.MAKV A.VJ) CO.\-CI.U;;JO.S’.S 

1. The curve of gastric .“ecretion during the 
night has been .studied in Ifif) jiatients. 

2. Normals have little or no free hydrochloric 
acid during the night. 

I’atients with duodenal, gastric, and jejunal 
ulcer have a high nocturnal curve and a high titre 
of free acid. 

4. Gastric neuro.'^e.s have a low imcturnal 
curve of secretion. 

o. In gastric carcinoma, the gastric contents 
during the night re-emble those found in the u-ua! 
(iay test meal, i. e., a low acidity with increa.'od 
mucus and blond. 

G. The nocturnal liy/M.-r.secretion and hyper- 
chiorhydria in iiejitic ulcer cannot be controlled 
by alkalies, olive oil, atrojiine and aspiration. 

7. In our ofiinion the be.st medical metiiod of 
controlling the ga.stric secretion during the night 
is the milk drip. Surgically, partial gastrectomy 
frequently accomplishes the .same re.sult. 

8. The significance of thc.=e fmding.s jmrticii- 
larly in the jiroblem of peptic ulcer is di.^cu.s.sed. 
Finally, the injurious cffc'ct on the gastric mucosa 
of an increased fasting or interdige.stive secretion 
is emphasized. 
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Clinical Notes Concerning Distal Ileitis as a Manifestation 
of Bacill ary Dysentery 


/?g 

.JOSKPJr FELSKX, M.l>. 
.NKW yoi!K ciTv. xnw yokk 


R ecent inve.stigations have .shown that bacil- 
. lary dysentery, notably the Sonne-Duval and 
atypical Flexner types, may manife.st itself clini- 
cally in many bizarre forms. Symptomless, con- 
stipated, meningitic and appendicular types of 
bacillary dysentery have been de.scribed' (1-2). 
'The present communication deals with distal 
ileitis which may be defined as "an acute inflam- 

XoVr'Hlh^T 7. liH'.t. 


mation of the terminal ileum, accomiianicd by 
mesenteric adenitis and caused by B, dysen- 
teriac”. 

CLI.NICAI. FEATUItES 

The usual history is that of a dietarj' indi?crc- 
tion, following which the patient complains of 
anorexia, lassitude and headache, sometimc.s ac- 
companied by vomiting. Abdominal pain may not 
be a prominent feature for several days, but when 
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it occurs, there is definite localization to the right, 
lower quadrant. Also, there may be some locali- 
zation in or near the left, lower quadrant. Ten- 
derness generally is present, at or to the left of 
McBurney’s point; it may be manifested on “re- 
bound” and tends to shift with changing the posi- 
tion of the body. Spastic ileum and sigmoid occa- 
sionally are felt thi'ough a thin abdominal wall. 
Diarrhea is not a constant feature, but usually 
occurs at some time within the first week of the 
disease. The diarrhea may be profuse and con- 
stant or transient. It may be preceded, or suc- 
ceeded, bj" constipation but, on the other hand, 
obstinate constipation may be present during the 
entire course of the disease. This appears strange 
in view of the commonly accepted undei’standing 
of typical bacillary dysentery. Repeatedly we 
have observed this phenomenon, however, in re- 
cent outbreaks of Sonne-Duval and atypical Flex- 
ner dysentery. This feature often is misleading, 
erroneously eliminating this infection from clini- 
cal consideration as a cause of a set of symptoms 
which usually are interpreted as indicating acute 
appendicitis. The pj’-rexia genei*ally is quite mod- 
ei'ate; there is a normal leucocyte count or even 
leucopenia early in the disease. 

At operation, should it be performed, the ap- 
pendix appears grossly to be normal, but the 
terminal ileum is reddened and its wall is dis- 
tinctly thickened and edematous, giving the im- 
pression of primary, acute inflammation. The 
pictui'e may be segmental, the redness and thick- 
ening stopping abruptly at a point approximately 
30 cm. above the ileocecal valve. Beyond this the 
intestine appears to be healthy. The mesenteric 
vascular loops and arborizations are congested 
and the mesenteric nodes are enlarged, particu- 
larly on either side of the ileum and at the ileoce- 
cal angle. A clinical diagnosis of “mesenteric 
adenitis” usually is made, though such pathology 
simply is one manifestation of bacillary dysen- 
tery, just as tenninal ileitis is another. 

The post-operative course following appendec- 
tomy, which is the usual therapeutic procedure, 
is governed by the systemic effects of the bacillary 
dysentery. The disease, as encountered up to the 


present, runs a rather mild course with gradual 
subsidence of symptoms and pyrexia, and termi- 
nates in uncomplicated cases, in three to five 
weeks. Nothing as yet can be said with regard 
to the ultimate regression of the terminal ileitis. 
This is of particular interest in connection with 
the etiology of “idiopathic ulcerative colitis” and 
its extension to, or independent involvement of, 
the ileum. 

It appears quite evident that some of these 
cases are instances of bacillary dysentei'y. Un- 
less the feces are cultured early in the disease 
and repeated agglutination studies are made 
against typical and atypical dysentery strains, 
the diagnosis will not be proved. Our experience 
in the past three months is limited to five cases 
in three of which the clinical, operative, cultural 
and serological findings were those of atypical 
Flexner dysenteiy. The other two were of the 
Sonne-Duval type.* Only an adequate follow-up, 
which is now being carried out, will clarify the 
possible relationship between bacillaiy dysentery 
and idiopathic ulcerative colitis. 

Since attention has been called to the appen- 
dicular form of bacillary dysentery, careful clini- 
cal and bacteriological study has eliminated oper- 
ative interference in some cases. Certain of these 
patients had symptoms and signs suggestive of 
ileal involvement. All, including the cases men- 
tioned above, apparently made complete recovery. 
If our interpretation of the pathology is the cor- 
I'ect one, the lesion described represents the earli- 
est stage in terminal ileitis inasmuch as infection 
preceded symptoms by only one or two weeks. 

It is reasonably certain that, in some patients, 
the acute lesions may fail to heal, secondary non- 
specific infection occurs, B. dysenteriae and the 
specific agglutination titre having disappeared. 
Within the limits of our recent experience, the 
sharply segmental nature of the lesions and gen- 
eral pathology speak for the common pathogenesis 
of terminal ileitis, idiopathic ulcerative colitis and 
bacillary dysentery. 

•Two other cases with typical operative fmding.s were studied too 
late after dlscharRe from the hospital to secure corroborative 
agglutination, cultural and diagnostic phage tests. 
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Denis, R. 

inflenmnutory Tuviors of the Stomach. Arch, des 
Mai. do I’App. Digestif et des Mai. de la Diges., Oc- 
tobre, 

The greater number of gastrectomie.s performed during 
the last year under the impulse of Finsterer or Pauchet 
have led to a revision of our conceptions on many path- 
ological conditions of the stomach. For instance, gastric 


ulcer seems to owe its periodicity more to the gastritis 
itself than to the ulceration. Of 60 gastrectomies done 
by the author, 20 of them diagnosed clinically as cancer 
included four inflammatoi’y tumors, recognized as non- 
cancerous by the microscopical pathology only. 

Three observations are extensively presented, with their 
microscopical pictures. The first showed proliferating 
element of the plasmocyte type; the second, a tumor with 
homogeneous connective tissue of inflammatory origin 
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Kruse, Fred H. 

The Syndrome of Hypertonic and Atonic Colopathy. 

J. A. M. A., 103:1300 (November 3), 1031,. 

The term colitis should be limited to include only inflam- 
matory states of the large bowel. The greater majority 
of chronic bo%vel disorders occur without any evidence of 
definite pathologic lesions of the mucous membrane. 

The etiology of this group of cases has been assigned 
to either constitutional or functional factors or to local 
irritative lesions or general metabolic disorders. Although 
it must be admitted that adjacent inflammatory or irrita- 
tive foci as, appendicitis or gall bladder and pelvic lesions 
may produce secondary bowel disorders, the results ob- 
tained in their treatment have been disappointing. 

The study of the large bowel has led to the knowledge 
of different colon forms varying from the normal colon 
forms to redundancies and megacolon. Studies of motor 
function have demonstrated hypotonicity and hypertonicity 
in the colon leading to atonic constipation on the one 
hand and spastic constipation and mucous colitis on the 
other. In these conditions there is evidence of constitu- 
tional and functional disturbances of the autonomic nerv- 
ous system. 

The tenn “atonic constipation” is misleading because 
constipation due to uniform relaxation of the colon tube 
is rarely seen and possibly never exists throughout the 
W'hole length of the bowel at one time. Atonia is infre- 
quent in the shorter bowel forms. It is found in the 
decompensated bowel segments of marked redundancies 
and in megacolon. 

The main factors involved are the relative activity at 
various periods of the parasympathetic and sympathetic 
divisions of the autonomic nervous system. The para- 
sympathetic, notably the vagus, is the activator, carrying 
fibers that increase secretion, produce spasticity and motor 
activity. If overstimulated, it leads to excessive formation 
of the mucus and to colic and hyperirritability. The sym- 
pathetic system is the inhibitor or depressor. Stimulation 
of this system ieads to relaxation, loss of tone and to 
checking of secretion. 

The “hypertonic colopathies” which include the spastic 
colon, the irritable colon, and mucous colitis, different 
phases of the same functional disorder, are not only local 
bowel derangements, but more apparently nervous and 
psychic disturbances. 

In these cases, the following disturbance occurs; There 
is spasm in the descending and sigmoid colon, peristalsis 
and antiperistalsis in the cecum and adjacent bowel with 
prolonged stasis and excessive mucus secretion. As a 
class, individuals with functional colon disorders are 
more or less unstable. They are easily excited and worry 
a great deal. They arc generally below par physically. 
Undernutrition and visceroptosis are common. About 75 
per cent of these disorders occur in women. 

The condition generally occurs in the second to the fifth 
decade. The constipation alternates with periods of diar- 
rhoea. The stools are difficult to pass and they are nega- 
tive for pus, parasites, and usually for blood. The diag- 
nosis is made from the history and physical examination. 
Stools and sigmoidoscopic examination and gastro-intes- 
tinal X-ray studies are necessary, for the purpose of 
ruling out organic disease. 

The stools show great variation in form, shape and 
consistency. They alternate with periods of small dry, 
marble-like masses followed by diarrhoea with great 
quantities of mucus. 

In the treatment, rest, sedation, elimination of laxative.s, 
and a bland and non-irritating diet are important. 

Francis D. Murphy, Milwaukee, AVisconsin. 

I\"i' AND Sandblom. 

Biliary Dy.ddnrsia. Ann. of Int. Med., XIII, 115 
(Avgust, 1051). 

Under this intriguing title the authors unfold the his- 
torical development of the idea that disorders of motility 
may constitute a cause of biliary stasis and hence become 


a factor in gall bladder symptomatology without accom- 
panying stone or inflammation. 

The foundation for the pi-osent-day thesis was laid by 
Krukenburg in 1903; Aschoff and Bacmeister (1909) de- 
scribed “stasis gall bladder” found in the absence of 
inflammation or stone. This was linked to the clinical 
findings by Schmieden (1920) and the hypothesis ad- 
vanced that some anatomical defect, such as a kink, 
constituted the hindrance. Berg (1922) advanced the 
thought that a functional disorder of the biliary passages 
might cause “biliary .stasis”. He found a hypertrophy 
of the muscle around the ampulla of Vater. Westphal 
carried the thought further and even ventured a classifica- 
tion of “biliary dyskinesia”. He described the sphincter 
of Oddi as consisting of a muscle coat around the antrum 
and a second part surrounding the papilla; when the 
vagus nerve is stimulated below the diaphragm he thinks 
the gall bladder conti’acts and simultaneously the antral 
part of the sphincter exhibits peristaltic movement, while 
the papilla relaxes. Then, after visualizing these activi- 
ties as physiological phenomena, he developed the con- 
ception that with yet greater stimulation of the vagus 
the antral sphincter is thrown into spasm, the gall bladder 
shows more powerful contractions and a painful spastic 
distention results. This is “hyperkinetic dyskinesia”. 
Westphal thought he could further demonstrate that when 
the splanchnic nerve was stimulated the antral portion 
of the sphincter relaxed while the sphincter of the papilla 
contracted; this also permits of a distention of the gall 
bladder, but an atonic one, hence, little pain — a dull ache 
rather. This he called “atonic dyskinesia”. Lyon, this 
year and in this Journal, mei'ely renamed these two condi- 
tions when he used the terms “spastic dyssfunction” and 
“atonic dysfunction”. Smithies, 13 years before, referred 
to the condition as “physiological block”. Newman (1933), 
however, while using the tenns “spastic distention” and 
“atonic distention” questions the entity of these dyskinetic 
conditions. 

With this histoi'ic baekgi-ound Ivy and Sandblom study 
the problem from two viewpoints: (a) Can the choledocho- 
duodenal mechanism contract forcefully enough to keep 
the gall bladder from emptying under stimulation? (b) 
Can such a fruitless effort produce pain in an otherwise 
normal gall bladder? From results obtained on normal 
human subjects the authors conclude that pain may be 
elicited from non-inflamcd biliary passages by maximum 
pressure in their lumens when done quickly ivhcrc a tonic 
muscidaturc exists. 

In discussing the cause of the condition, the authors 
accept the common duct sphincter as a demonstrated site, 
but suggest that the duodenum and the structure at the 
juncture of the cystic duct and the gall bladder neck 
have possibilities. Further study is considered necessary 
to establish the existence of the “collum-cj'sticus sphinc- 
ter”. The actuality of “biliary dyskinesia” may ex- 
plain a stasis which leads to infection and stone forma- 
tion; it may establish the role of pregnancy in a choleli- 
thiasis; it may offer a rational basis for gallstone colic 
without stones; it may explain the recurrence of symptoms 
after a cholecystectomy by visualizing an irritable or 
hypertrophied sphincter of the common duct. 

Virgil E. Simpson, Louisville, Kentucky. 

Cantarow, a. 

Noncalculous and Calculous Cholecystitis. Ann. Int. 

Med.; October, 1931; Vol. 1, pp. 510-551. 

Cantarow reported previously that 70 of 234 patients 
with calculous and non-calcu*lous cholecystitis showed 
hj’perbilirubinemia or bromsulphalein retention or both. 
This present article is a continuation of his study in more 
detail in 512 cases; observations on the qualitative and 
quantitative van den Bergh reaction, bromsulphalein re- 
tention, plasma cholesterol concentration and urinary 
urobilinogen being made. The author does not state ho%v 
the diagnoses were deteimined. 

In the 49 cases of acute cholecystitis, 36 had essentially 
normal findings. Of the remaining 13, 8 showed at some 
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time hyporbilirubinemiii; biomKuliiliiib'in rotmtinii wiif 
present in 11; liypcrcbolcslereiniii in 2; iiypnclinleslcremlii 
in 4, and iirobiliniirin in •!. Of tbc 28S piitients witli 
cbronic non-cnlciilous cbolecyslilis, novninl iinilinrs '“.ere 
present in 212. Retention of itroinsulpiiniein ^ without 
byperbilirubineniin was foumi in H2 of tlie reinniniiu; 7f>. 
Hyporbilirul)incniiii and retention of dye were pre.'ienl tn 
29 and liyperbilinibinemia witbont dye relention in lf>. 
H^^)ercbole.stercmia was noted in 1, liypoeliolestereinia in 
16 and nrobilinuria in 10. 

Of the 138 case.s of eliolecy.’diti.s with ealenli. Init willi 
tbc stones not pre.sent in tlie common duct, 01 slioW'd 
altered findinRS. Retention of dye was tnerent in »2. 
hyperbilirubinemia in 60, byperebolesteremia in 7, liypo- 
cboloslercmia in 15 and uroliilinuiia in 16. 

Thirty-seven patients with stone in the eoninion duet 
wei’O studied and 31 showed abnormal lindiliRS. Dye reten- 
tion was pre.sent in 28, byperbilirubinemia in 30, byperelio. 
lostcremia in 13, bypochnlc.stercmin in 2 and nrobilinuria 
in 7. 

The author comments on the complicatinc faetor.s neces- 
sarily present to produce jaundice in non-calculous cho- 
lecystitis and the fmdiiiRs and conceptions of other authors 
on this subject. The presence of bromsulptinlein retention 
in 32 patients without hyperbilirubinemia the author feels 
indicates a dissociation of these two phases of the excre- 
tory function of the liver; and the ra|iid return of normal 
findinRH in many cases indicates functional rather than 
organic di.sease of the hepatic eell.s. Rihewise hepatic 
functional impairment, the author believes, is not an un- 
common complication of calculous cholecystitis in the ah- 
sonco of clinical jaundice or at time.* of hyiierhiliruhine- 
mia. The author points out that the presence of stone in 
the common <luet, i.s, of cour.se, more lilroly to produce 
hyporhiliruhincmia than stones elsewhere in the bile pas- 
saRc.s, 81 per cent of his 37 rases showiiut this. .•\nd 
althouRh obstructive jaundice naturally limits the infor- 
mation that can he Rained from the dye test, neverthe- 
less, the capacity of the liver to eliminate hromsiilphalein 
does not always parallel the decrea.se in hiliruhinemia 
foIIowinR .spontaneous resumption of the How of bile as 
was shown in 39 of the cases. 


Cantarow emphasized 3 points oldaincd from this data 
which if borne in mind, he feels, should aid in diminishiiiR 
the po.stoperativo morbidity and mortality of operations 
on the biliary tract, namely: 1. That some evidence of 
disturbed hepatic function can he ohtaineii in a fairly 
larRC proportion of cases of calculous and non-calculous 
cholecystitis; 2. That marked Rrades of retention of 
bromsulphalcin may occur in patients with disease of the 
biliary tract in the absence of hypcrhiliruhinemia; 3. That 
in certain cases of .stone in the common duet, some dcRree 
of relention of dye persists for a variable perioil after a 
previously hiRh serum bilirubin concentration has returned 
to noimal. Aaron, Buffalo, Xew York. 


Grant, Luther F.. and Schure, Purcem, G. 

The Effect of Alpha Dinit yophcnol (1-S-i) on Illood 

Cholesterol in illmi. Jour. Lab, and Clin. Meit. 

The author.^ .state in detail the physical propcrtic.s and 
the actions of this hiRhly potent metabolic stimulant and 
report investiRations on its effect upon blood cholesterol 
ill man. 

Alpha dinitrophenol (1-2-4) is a crystalline solid with 
a melting: point of 114 doRiees centiRrade, sliRlitly soluble 
in water and more so in ether or alcohol. With half its 
weiRht of sodium bicarbonate a 3 per cent aqueos solution 
may be made. 

The physioloRic properties of alpha dinitrophenol can 
be enumerated as follows: 

(1) Alpha dinitrophenol, when Riven to piRcons, rab- 
bits, rats, cats, doRs and men, in doses ranpinR between 
3 and 40 mR. per kiloRram of bod.v weiaht. by any route. 


produci-H a ri iiiarkahle inen a'c In body tcmpcralure, up 
to f! nr 7 dcRrccs ci-nliRiade in mrijiinction with marked 
re.splratory .".timiilalion. 

(2) The maximum febrile re'pnn'-e oecurr about or,i; 
hour after injeefion or several fiourf. after nr.nl admin- 
ii'trntion. 

(3) The ineiea’i'd lemiieraliire ran oreiir indeper.d- 
ently of the ^'l.■eb■^al tnuf-eb-'! or centra! nervour ryjt'm. 

f t) The temperature i- no! Infliiencef! by full do-.f< of 
crRotnmine, adrenalectomy or thyroidectomy. 

tfi) The reipiratory stimulation may oeriir iadeper.d- 
entiy of the pyrexia, 

((■,) The piil-e rate j- im rea-ed. 

t7) 'I'he blood pre-'Hire no con''.i>'!ent rban:'e, 

(b> Tho nilroRon overotion it, b-t.-, than tin- nitreyen 
intake. 

(!•) 'I'lie oiRanir aeid e.xcn tion ir no’. inrreriKd. 

(10) The '.'.eiRbt i« decre.-i-ed. 

til) *I’he metab-dte rat’* i" iiierea^ed a**, mur}*, a* frcci 
26 to fiO jier rent. 

(12) Recovery, if tie* d'l-e i- no! fatal, Ee<|uire< four 
nr more hnui- 

(R!) D’.atb may oc'ur a* a mult of din-’ t rircuhi’.ory 
depre*;-.ion, byii'-rjiyr'-xia. iteido-i’* or anoxemia, i!rp< rd.-r,'. 
on tlie do r.'ile of injei tion, etc., or druR. 

The e!T,*ct- up'Ui tie- rhob-'tero! meliil.-'di’im arc rather 
inconclueivi- and fiiitlier -tudie< are (-•inR conduct’d. To 
date, lioui'ver, the iTecf In mo>t e:i”*- ’’em to i/c an 
inititil e!’*\;ition of hlooil rhobeli'roi, then a ilrop br'o'W 
the oriirinal level followid by a Rradua! ri turn to nonwl. 
Do,i-i o’’ .6 Rrain*- a day by mouth were u«i'd for a peri':’! 
of 2u daj'e -.'.'ith blood chole-ter’d i''tim,xtione (ftchalc 
nuthoii) before, duriOR am! after Ibi- ti***!. Their cb'cr- 
vnti(>n» on b’oly weit-ht durniR the-i* (■xii*'rit:;enlr were 
opjee'.'I to Othi-I repo;!-, upon the etfeet of the drUR. The 
lat'Re.t definite weicht !o*' wa*. four poundt and thi' in 
only two of foiirtee'! iiKtienf!; thrr*’* rtjlij’'ct.'< nitluni!" 
Rained fv,*. twelv,* and r’ Veii pound*; ri-*pe,“lividy. On !.'•( 
iiveraR’* there wa- little chatiRe in weiRlit. 

h'lirtlier .-tudie> are jiromi-cd t’> rle.xr th’**’’' iricon*;'- 
tin.ii .. jj yj^rent Lyon, Diiladelfihi.a. J’ean'ylv.anis. 

Karthi.vi:, .1, WA-iT,*--. ANn Iti-fK, J-xme.' B. 

( robifiuurur EuUr El.riich Dcortioe Coufrtl by 
Pl/riiliitu! .thtlirrilien. Jour. I.oh, nurl Clin. ,Metl. 

One of the nwth<.>r.>. oh’erved an ’..xcesiivcly luRh nra- 
i’ilimiria reaction in a liatii nt tabinR pyridium and ah'* 
that Iiyridiiim dis-.olved in w.ater when te-ted with th*-" 
acid Mdiition of Lhrlirii'*. reuRcnt Rave the characterhti: 
red color of urobilin. A iio^itivc te't was obtained with di- 
lutions of 1 jiarl in 7.6,0(Hb Goerner and Ilnlcy had shown 
that a )>:itient rcceiviiiR .f Rianis of pyridium by mouth 
d.'iiiy would have a eoricentration in the urine of upward 
of 1 ]iart in 3,009. The method of D. Scott of e,t!r 3 ctiac 
with butyl alcohol i.s of no dilTerenlial value Imcaure the 
dye from pyridium i.*! nl“o extracted with Imtyl nlrohoh 
However, urines which were shown to contain urobilin If 
both KhrJichs and Schfe.ssinRcrV test when treated with 
nCl alone did not show the color chnriRC. It is, therefore, 
quite easy to detect this clriiR reaction by tlie addition of 
HCI. We have made it routine that all urines which 
come to our laboratory and an* shown to contain urobilm. 
ht- Khrlich’s te.st he tested for color chnnRCS on the .addi- 
tion of HCI nlonc. 

This false reaction may he detected h.v trcatiaR ‘Si! 
urinc.s which are po.sitive tn Ehrlicli's tost vvith HCI alorw- 
A pink or red color with acid indicates the presence cf 
dye. BiscontinuinR the pyridium for three or four u.a.vs 
is nppnrenlly tlie only means of obtainiiiR a true test JOf 
urobilin with the Klirlieh renRcnt. 

B. B. Vincent Lyon, Philndclphin, Pennsylvani-’- 
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The Inhibitory Effect of Histamine on Gastric Secretion* 


By 

ARMINE ALLEY, M.A. 
JIOXTREAL. CANADA 


I T WAS demonstrated by Babkin (1930), Vine- 
berg and Babkin (1931), Gilman and Cowgill 
(1931) and Webster (1931) that, when gastric 
secretion was activated in the dog by a subcu- 
taneous injection of histamine, the peptic power 
and the concentration of organic material in the 
gastric juice gradually decreased. Repeated ad- 
ministration of histamine produced a gastric juice 
in which the volume, total Cl concentration and 
acidity were not diminished in the least degree 
from values obtained after the first injection. 
But the digestive power and the concentration of 
organic material fell practically to zero in these 
circum-stances. 

The conclusion was drawn from these experi- 
ments that histamine stimulates only the parietal 
cells of the gastric glands without affecting the 
peptic and mucous cells. The fact that the peptic 
activity of the “histamine” gastric juice is some- 
what higher at the beginning than at the peak 
of the secretion was explained as due to the 
“washing out” of zjmiogenous material, presum- 
ably accumulated in the tubules of the glands dur- 
ing inactivity or possibly lying loosely at the 
apices of the peptic cells. However, this explana- 
tion of the mode of stimulation of the gastric 
glands by histamine did not seem adequate to 
cover all the facts noted in the corresponding ex- 
periments. It was especially difficult to explain 
the effect of repeated administration of histamine 
since the gastric mucosa secreted in these circum- 
stances an acid solution practically free from 
other sub.stances. The possibility occurred to us 
that histamine may have a two-fold effect on the 
gastric glands, selectively .stimulating the parietal 
cells and inhibiting the activity of the peptic and 
mucous cells. It was with the aim of testing this 
latter supposition experimentally that the present 
work was undertaken. 

METHODS 

Subcutaneous injection of histamine hydrochloride was 
given to dogs previous to sham-feeding or ingestion of 
milk or meat and during secretion on sham-fed milk or 
meat. In the first type of experiment the sham-feeding 
■was not started until fifteen minutes after the histamine 
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secretion had stopped. The dogs tvere sham-fed with raw 
minced beef-heart or milk for five minutes. Pour dogs 
were used, two with both oesophagotomy and a gastric 
fistula (dogs “K” and “R”) and two with innervated 
gastric pouches, one from the lesser curvature region 
(Armour (1930) pouch, dog “W”) and the other from 
the greater curvature region of the stomach (Pavlov 
pouch, dog “B”). The fluid volumes, the pepsin as deter- 
mined by Nirenstein and Schiff’s modification of Mett’s 
method (Hawk and Bergeim (1927)) and the total and 
free acidities as determined by phenolphthalein and Top- 
fer’s reagent respectively, were recorded. The e.xperi- 
ments were started when the secretory activity of the 
gastric mucosa was minimal, L e., when approximately 
0.3 c.c. of acid mucoid fluid per fifteen minutes was pro- 
duced by the pouch or 3 c.c. per fifteen minutes from the 
whole stomach. 

EXPERIMENTAL RESULTS 
Figures 1 and 2 and Table I demonstrate the 
inhibitory effect which a previous injection of his- 

Table I 

Gastric secretion from the rohole stomach on milk 
or on meat sham-fed to dog “K" for five min- 
utes with arul withovd a previous histamine in- 
jection. 


Pro- 

cedure 

Vol. 

c.c. 

per 

Khr. 

Acidity 

Peptic 

Power 

h 

ii Pro- 
j‘ cedure 

1 

c.c. 

per 

Hhr 

Acidity 

Peptic 

Power 

Total 1 Free 
m. cq./l. 

Total ! Free 

m. cq./l. 

Exp, 





i Exp. 





April SO 





I April S 





Milk 

30 

140 

102 

200 

j Meat 

60 

153 

104 

196 

sham- 

15 

144 

103 

1S2 

1 sham- 

40 

153 

106 

106 

fed 

13 

142 

100 

202 

1 fed 

39 

140 

lOS 

305 


14 

144 

108 

225 

i 

26 

144 

98 

154 


I7> 

143 

104 

144 


14 

140 

90 

196 


10 

141 

100 

144 

1 

12 

144 

94 

256 


3 

13C 

95 

ISO 

i 

5 

140 

90 

305 

Total 

100 



19446 

Total 

202 



54016 

Average 


iii 

ios 

194 

Average 


149 

iox 

207 

Exp. 





1 

1 Exp. 




! 

Avril Sa 









) 

Hwta- 

25 

130 

102 

144 

j Hista- 

62 

145 

98 


mine 

47 

148 

114 

9 

! mine 

52 

160 

113 

16 

(0.9 mg.) 

54 

148 

no 

4 

,(0.9mB.) 

39 

159 

112 

16 


37 

153 

125 

9 

I 

4 

149 

106 

4 


IG 

150 

120 

16 

1 






2 

110 

78 

30 

j 





Total 

181 




Total 

157 




Milk 

13 

140 

102 

248 

Meat 

9 

117 

76 

282 

sham> 

17 

149 

lOS 

243 

sham- 

14 

136 

96 

324 

fed 

t 

141 

101 

370 

fed 

13 

146 

100 

225 


4 

134 

94 

429 


11 

146 

101 

305 







5 

141 

98 

313 







1 

138 

95 

384 

Total 

41 



11561 

Total 

53 



15S95 

Average 


143 

103 

281 

Average 


138 

95 

289 


787 
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Fig. 2. Dog “K”. Inhibition by histamine of gastric 
secretion stimulated by sham-feeding with meat. 


Table IV 

Effect of previo7is pilocarpine secretioyi on the 
secretion produced by sham-feeding ruith milk 
in dogs “K” and “R”. (The juice was ahoays 
contaminated- 7oith bile in dog “R”.) 




r 

Pilocarpine Secretion | Shairi-feedinR Secretion 

Dok 

Date 

\'o!. 

Acidity 

Peptic i Vol, 

Acidity 

Peptic 


Total 1 Free 




Total 1 Free 

Power 1 

Power 



c.c. 

in. pq./I. 

1 c.c. 

m. eq./l. 


BSi 

May IG 

83 

129 1 90 

■unmn 


144 

•Tl” 

Mar. () 

7f> 

98 { 45 

I 



201 


In another type of conti'ol experiment, a dog 
with oesophagotomy and a gastric fistula (“K”) 
received two successive injections of histamine, 
the second injection being given immediately 
after the cessation of the secretion from the first 
injection. The effect of the second histamine in- 
jection was not only not inhibited but was some- 
what increased, as can be seen from Table V. 
With the increased flow of juice, both total and 
free acidities were somewhat increased. The 
same is true about the peptic power of the juice. 
Therefore, the inhibitory effect of histamine on 
the subsequent secretion activated by .sham-feed- 
ing is a chai'actevistic feature of the effect of this 
drug. It i.s due neither to the loss of body fluid 
nor to the “fatigue” of the gastric glands. 

The above experiments were repeated on two 
gastric-pouch dogs. In these experiments also, 
hi.stamine had an inhibitory effect on the subse- 
quent secretion obtained by ingestion of milk and 
meat, as may be seen in Figures 4 and 5 in the 
case of dog “B” (Pavlov pouch). The secretion 
on meat was less affected than that on milk. A 
probable explanation of this difference is that in 

Table V 

Gastric seci’etion frojn the 7ohole stomach of dog 
“K” on tu)o histamine injections, the second in- 
jection given on cessation of the secretion from 
the first. 


Procedure 

Vol, 

c.c. per hr. 

AcUIity 

Peptic 

Power 

PepHin 

Output 

Total j Free 
in. cq./l. 

Tli'^tarnine 

10 

120 

84 

04 

1024 

(0.7f. rriK.) 

35 

HI 

no 

10 

500 


27 

HS 

no 

9 

213 


14 

144 

114 

10 

224 


10 

Kit) 

112 

20 

380 


4 

K!2 

108 

77 

308 

Total 

115 




2739 

AvcraKC 


i38 

ios 

.'ii 


Ilistnmirie 

15 

ViS 

104 

HI 

2100 

(0.75 inK.) 

M 

148 

123 

10 

804 


50 

150 

120 

10 

800 


20 

152 

122 

48 

1248 


2 

l.'iO 

100 

04 

128 

Total 

HT 




nann 

AvcraRc 


144 

114 

58 




the case of milk, a summation of the inhibitory 
influences of histamine and fat occurred. On 
meat, the most noticeable inhibitory effect oc- 
curred during the fir.st fifteen minutes of the 
secretion. Similar results were obtained on dog 
“W” (Armour pouch). 

In Table VI data are presented on the effect of 
preliminary stimulation of the gastric glands with 
hi.stamine and the subsequent feeding with milk 
or meat in Pavlov-pouch dog (“B”) and Armour- 
pouch dog (“W”). When food was given fifteen 
minutes after the end of the histamine secretion, 
the volumes of the secretions were diminished, 
and the acidities were somewhat lower, probably 
in connection with the diminished rate of secre- 
tion. The results in pepsin show some variation, 
the peptic power and output being lower than 
normal in dog “B” and higher than normal in 
dog “W” in the sham-feeding secretion after his- 
tamine. 

Control experiments with a preliminary pilo- 
carpine admini.stration as well as with repeated 
injections of histamine were also performed on 
the pouch dogs. There was no inhibition of the 
post-prandial secretion or of the effect of the sec- 
ond injection of histamine, as can be seen from 
the following data. 

Curves of the volumes of the secretion on milk 
which was fed to the pouch dog “B”, with and 
without previous pilocarpine injection, are seen 
in Figure 6. The volumes were not inhibited by 
this drug but rather increased. The total volume 
(27.0), average total and fi'ee acidities (139 and 
92 respectively), and peptic power (63) did not 
vary greatly from those of the normal secretion 
on milk (see Table VI). The previous injection 
of 4 mg. of pilocarpine produced a volume of 24.7 
c.c. with average total and free acidities of 131 
and 73 respectively and an average peptic power 
of 599. 
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TAJil.t; VI 

f'lf t/ri;liic ohftun//! i,;> 

ftiitinfl Ilf ii ill: Hint hf until III lUiil? " 11 “ C’rA 
"I!*”, with met ii’;'lini-‘t >! /ir'i ; I'l:’.' tiit’riirii'f. 
iitjiriinn. 


Tv.-o liisf/tmifie i/ijrc!ions v/civ jrivrii to <lo;r 
“B”, tlu! second injection following innncdi.'itoly 
on the cessation of the secretion from tlie first 
(Fifrnre 7). The tv.-o curves ;ire ;ilmo>t identi- 
cal. In Table VII it \vill he seen tiial (lie li}rnres 
for acidities, iicjitic jiowers and ontinit-! were 
fairly close. 

The inliibifory i-ffect of hist.amine on the ; ••ere- 
tion on butter was .-■■een in .'mother type of exjieri- 
nienl on the P.'ivlov-jtouch do^ "B’'. Histamine 
w.'is injected at the bejrinnintr of the fourth hour 
of the secretion on butter. Immediately after the 
injection there v.'as ti complete inhibition of pa-:- 
trie .secretion for eiKbt minutes, after which ;i 
secretion typietd for histamine occurred which 
was slifrlitly low in volume but otlnu'wise normal. 
On cessation of this secretion there follo'.ved an 
almo.st complete inhibition of the butt<‘r .-secretion 
with a very .small flow at the i-nd of the si>:th 
hour. 

A further tyiie of experiment v.-as carried out 
on the ocsoph.'iftotomy do;r ‘‘K". in which hista- 
mine was injected durin^f the sham-feedin^r secre- 
tion on milk and meat. A most strikinp effect 
wa.s seen on the peptic power in that it fell to lh<- 
histamine level. On Kivinp the usual injection 
of 0.9 m{T. of histamine duriiifr the sham-feedintr. 
there was not only no inhibition of the volume of 
the sham-feedinK secretion but the total vohinn- 
added up to more than the two control secretions 
together (meat 197 c.c., histamine M9 c.c. and 
meat plus histamine •149 c.c.). Thus there was a 
great dilution of the sham-feeding juice with the 
juice stimulated by lii.stamine, v.'liich ivould cause 
a lowering of the peptic power. To si void the dilu- 
tion factor and restrict the effect of histamine on 
the volume of the secretion in the experiments 
illustrated by I'igures 8 and 9 and Table tTII, 
smaller amounts of histamine, 0.7 mg. to 0.5 mg., 
were injected during the secretion provoked by 
sham-feeding. In these experiments extremely 
low peptic powers were also obtained. If these 
peptic powers be multiplied by the respective fluid 
volumes (output of pepsin), it will be seen (Table 
yill) that the figures approach those of the pep- 
tic output in the secretion on histamine (Exp. 
May 30.) It v/ould be expected that if the sham- 
feeding stimulus were producing juice with it.s 


ti-iial hii'h I't jUjr p'l-.vt-r, tin- iidmiKtur.- of tri*.- 
aif'vc hi.-*.amii;>- juic-- v,t;ii!d m-V’< r il-cr. the 
p.'ptji- p->'.v< r to '-ueb a d*'gn >‘. 

Tiu rofor.-, tiii- i Ifcct (>f hi'darnin*-, ‘•uj'nr.- 
po-i.l oil ;';i trie j (■(•rrt:i)!i activ.-itcfl Ihroigt: lh'-‘ 
p.-ira.'.ymp.iliii-t ir m-rvori'* -.y.-tc.m. d>'finit<!y ir.> 
iiibi!.-<i tr..'' (ii-charg'- of tin- cnzyv'.i-- from th'’ 
politic e ll* but did not interfere with tk- ‘icri.’- 
tory work of the parie’.;.,) c.-il u 

The inhibitory effi-ct of luTtamine .a pj r- d i."^' 
meiliatily on injection, c.'iu-^ing both the p-pt;: 
po'.ver .'itui output of pi'ii-.iti to f;t!l pregrc'-ivi-ly. 
Thi-- wa* foliow.-d by a rise b.'ick to tlu* shr.r.- 
feeding level again, in the r;i-e r.f the jieptic poV’rr 
but not of ti-.e peptic eiitput. On the .-.dmir.i--itm- 
tion of larger do-e-i of lii-'tamine (0.9 rng.) th-; 
peptic po'.ver did not return to the .•^li.’irr.-fee'ii-''? 
level but remained tpiite he.v. ABo, with 
of O.'.i me. of histamine tin- acidity was increase-! 
to a hi.-tamitie level (tot.-d, 159, anti free. J20 rr- 

T.\m.i; \TI 

G’u.s'n'c .'■( r/'ef fVo! o/ /'ucbic-ji'um/i dog “B " o-'i Bin 
liifitinninr iiijirlinti', l):i- rir'iml injfcUnr, picrn 
oa C' .'/on Ilf llif iirr/'tlioa frum (t.f /:r.-'f. 
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Fig. 4. Dog “B”, with a Pavlov pouch. Inhibition' of gas- 
tric secretion on ingestion of milk after secretion pro- 
duced by histamine. 


Table VIII 

Gastric secretion from the whole stomach of 
oesojihagotomy dog “K” on sham-feeding of 
meat and milk, on injection of histamine duHng 
meat or milk sham-feeding , and on injection of 
0.5 mg. of histamine alone. 


Procedure 

Vol, 

c.c. per 3^ hr. 

Acidity 

Peptic 

Power 

Pepsin 

Output 



Exj). March 23 





■m 

Meat 

•10 

145 

102 





1.50 

108 





154 

117 





150 

108 

225 



22 

144 

no 

243 

5340 


ii 

138 

100 

250 

3581 


0 

128 

92 

225 

1350 

Total 

18-1 




30597 

Averace 


144 

105 

213 


Exji. Apn7 SO 






•Milk 


140 

102 

200 

0000 



144 

103 

182 

2730 



142 

100 

202 

2020 



144 

108 

225 

31.50 



143 

1Q4 

144 

2100 



141 

100 

144 

1440 



130 

95 

180 

510 

Total 

100 




18040 

Average 


141 

103 

io-i 


Exp. Mav SO 





1404 

Hifltarninc 


140 

98 

117 

(0,5 niK.) 


1.53 

114 

30 

900 


151 

110 

7 

1.33 



148 

112 

9 

99 



145 

10.5 

10 

04 



138 

100 

42 

42 

Total 

70 




2042 

Avcrano 


145 

100 

37 



Exp. April IS 





0724 

Meat 

■11 

148 

114 


Ilwtarninc 

30 

152 

118 


2490 

(0.5 inR.) 

70 

1.58 

127 


280 

55 

1,55 

123 




49 

157 

118 


1225 


28 

152 

120 

50 

1.508 


6 

139 

101 

144 

804 


1 

133 

88 

282 

282 

Total 

220 




14319 

Average 


149 

iii 

94 


Exp. Mnu It 






Milk 

15 

119 

88 

144 

2160 

Ili'JtaTnine 

23 

138 

101 

04 

1372 

(0.5 iiiK.) 

50 

148 

108 

30 

1500 

33 

148 

110 

11 

303 


22 

148 

105 

25 

350 


13 

148 

100 

70 

910 


5 

144 

100 

190 

OSO 

Total 

101 




703.5 

A vcraf'c 


141 

102 

77 



eq./l). This was not seen when 0.5 mg. of hista- 
mine was injected during secretion activated by 
sham-feeding with milk. 

DISCUSSION 

This investigation establishes a new pi’operty 
of histamine as an agent acting on the gastric 
mucosa. This substance not only stimulates gas- 
tric secretion but, in certain circumstances, in- 
hibits it. 


Fig. Ti. Dog “B”. Same as figure <t except that the dog 
was fed with meat. 



HOlfRL.'f PS.PIOPJ 


When Babkin (1930) and Vineberg and Babkin 
(1931) established the fact that gastric juice, 
stimulated to flow in the dog by subcutaneous in- 
jection and especially by repeated injections of 
histamine, is ertremely poor in organic substances 
and pepsin, they advanced the theory that hista- 
mine stimulates the parietal cells only. The rela- 
tively high proportion of pepsin in the first sam- 
ples of the juice was believed by them to be due 
to the “washing out", by a sudden flow of gastric 
juice, of the zymogen granules from the glandu- 
lar tubules, where they had accumulated owing to 
continuous formation and slow discharge from 
the peptic cells. However, the relations as shown 
by this investigation would seem to be more com- 
plicated. Certain facts suggest that histamine, 
in addition to stimulating the parietal cells, pre- 
vents the discharge of the zymogen and mucus 
granules from the peptic and mucoid cells. This 
is evident from the extremely rapid fall of the 
peptic power of the juice and its organic moiety 
during the secretion activated by histamine. But 
after the end of such secretion, another stimulus 
(sham-feeding or food), which is able to activate 
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A-Mciiii'an' 


..I lH'iJ'.Tni; lii'iiA.-t"' •.M> .Vi n;M!M‘. 



the :in(l mucoid co)!-. lU'oduc'-A iii mo'd 

cases a jraslric juice witii a iuKiu-r peptic pov.-.-r 
than in control exiJeriments '.vlieri' tiiere v.’a>; no 
preliminary administration of histamine. It 
would .seem that durinj.: the action of histamitie 
on tlie jrastric mucosa there occur.- an accumula- 
tion of zymogen (rranule.s in the i>optic cell- ^o 
that afterwards they are distiharjred in a pi'f-ati-r 
number than usual. 

Especially intere.-dinj.r facts wen; reveab-tl in 
the experiments in which tlie jmstric secretioTi 
stimulated by hi-'-tamine was followed by one in- 
duced by shain-feodinfr or inyp-stion of fooii. In 
both ca.ses there v.-as a marked inhil)ition of the 
volume of the secretion. I’liis inhiliition was ex- 
tremely ])ronounced in the case of sham-foeciinpr 
and lasted th 'outrh almost rdl the secretory period. 
When food was iiprested liy an animal with a 
jra.stric pouch in tlie usual maimer and remaim d 
in the stomach, the inliibitioii was noted cliiefly 
at the bejrinninp of the secretion. Since, in sliam- 
feedintr experiments, the impiilse.s to the f:a.-tric 
},dands are conveyed throutrh the vajri, it is ob- 
vious tliat a preliminary administration of hista- 
mine inhibits the secretory effect of the para- 
sympathetic nervous system on the jmstric frhuid.s. 
The same explanation could be applied to the in- 
hibition of the initial phase of gastric secretion 
after ingc.stion of fond because it is due chien.v to 
a reflex action transmitted to Ibc jrastric Khinds 
alonjc the vaj'i. The chemical jihase of jmstric 
secretion did not seem to he affected essentially 
by previous histamine injection. It is a remark- 
able fact that the histamine inhibition of the 


Fin. 7. Dor “11”. I’rerious hisl-nnunc secretion does not 
inhibit gastric secretion provoked by a second adminis- 
tration of histamine. 


Fir. r.. I'>nr "I!". inliiliili'in of fssifir »i-»^r>tjos 

stlmiilnlrd l>) ft rseat of n.lll. after •erretion {.rodoerd J,f 
piloraf [doe. 


voltinu- of li'.o jpi-trlc f-'fn'Uon tK-cur.- only 
hi-tamitp' i. adrtiinl-i< r<d Infim the vajd are 
hroujrht into activity. If hi'laitdnc wa-. hi}<tU<[ 
durlnjf the vajmi ; • cn-tioti, c. y., induced by 
feedinjf ('rabb' Villi, not only wat th'- 'J-.r, 
not (iimini lad but tla r*- fy'curred a ; urnmati'c 
of the tv.'o .-dimtili, N'everth' b-' a tii'- reeretier. of 
pi‘I) ,in titidoubtedly v. ti-* iriiiibited to tla- i'rt';-.te'‘, 
tlej'rc'-. In otn'T wort!-, tla- activity of ih- ji.-.rl". 
tal cell; . if'itialed Ijv tla- vayl. ‘■'•'a- no*, ird.ibivd 
by hi-t.-iniiric. v.ia r.-a-, tia- activity of ti:>- 
roll-, wa; inhibit, d, I.'-inr tlu- old t.-rni- 
tory” and "troidsic" a-; ajiidi'd to functio;;- of tla 
nerve , We fu.'iy .-ay that id-triniifa- iiad r.»'. af- 
fected the "secretory", but only the 
ftiiadion of th>- vajfi. ilut v fa-n 
fion occarr. -i b- for.' tla- jiara- ympath* tic 
;!V-.tem wa- brought into activity, th>‘ ‘',’<-<,‘r.,t6r-'" 
eilect the vayi. a -1 w.- bav.- - .en ab-ivc, wa'' 
markedly liimini-dad. 

In cotua ctiou with tla"- ftr.iiiny,- it i* w, rtf; 
v.b.ile to Telia !iib.-r the data of liroVfia- and Vi;;-;- 
b-ir fr.>"2). The e authors demoratrat.d tlW. 
the ;-:ate of n t or acti'.ity of tia- j.'a-.trie jdand' 
determine -, in many in- tara:. ', tin-ir r.-'P'-n.*-'' 
certain in^ba•m■e^, Tiiin- til- byjierventilatiop cf 
tia- animal iaa! littb- iniuidtory ctfr-vt v.d,en imt.-,- 
miia- yastric .-'ecr. tiot! •.va- e..t;ii>!i’iad m. c/.r.trs. 
di'-linctioti to vat’al ,-ecretion. On th- other hand, 
no.-ecretlon oi.tained under hi-tarr.ine slin;”- 
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Fig. 9. Dog “K”. Same as figure 8 except that the dog 
was sham-fed with meat. 


lation in several cases of initial acidosis with low 
CO. and pH. But when acidosis was produced 
by the administration of acid during histamine 
secretion, no inhibitory eifect was noted. 

The conclusion that may be drawn from the 
experiments carried out during this investigation 
is that histamine stimulates only the parietal cells 
and inhibits the activity of the peptic and mucoid 
cells of the gastric glands. This fact emphasizes 
once more the validity of the contention put foi'- 
ward by our laboratoiy that in compound glands, 
such as gastric glands, various groups of secre- 
tory epithelia are regulated by different nerves 
or hormones. This does not exclude, of course, 
the co-ordination of the seci*etor 5 ’’ work of these 
epithelial groups or the reactivity of one and the 
same group to different impulses, as is the case, 
for example, with the parietal cells in vagal or 
histamine secretion. 

One more point must be introduced. It is be- 
lieved by some clinical investigators (see e. g., 
Bloomfield and Polland (1933) ) that histamine is 
an adequate stimulus for the secretion of both 
acid and pepsin. It is very doubtful if the regu- 
lation of the work of the gastric glands in man 
differs so fundamentally from that observed in 
the dog or cat. The reaction of the gastric glands 
to histamine in man probably is of the same type 
as in experimental animals. The conclusion that 
histamine stimulates the peptic cells was drawn 
from experiments on man in which much smaller 
doses of histamine (0.1 mg. per 10 kgm. of body 
weight (Bloomfield and Polland, 1933, p. 77; 0.6 
mg. per patient (Polland, 1932)) were employed 




than are usually applied to experimental animals 
(about 0.35 to 0.5 mg. per 10 kgm. of body 
weight) . Therefore, the true nature of the action 
of histamine on the gastric glands could not be 
revealed. 

SUMMARY 

1. Subcutaneous injection of histamine not 
only activates but, in certain circumstances, in- 
hibits gastric secretion in the dog. 

2. Sham-feeding in a dog with oesophagotomy 
and a gastric fistula, or ingestion of food by a 
gastric-pouch dog, produces a smaller secretion 
of gastric juice with a higher peptic power, when 
applied after the cessation of the secretion pro- 
voked by histamine. 

3. If histamine is administered during secre- 
tion stimulated by sham-feeding, the volume of 
the gastric juice secreted increases but the peptic 
power falls almost to the level of that of the secre- 
tion on histamine alone. 

4. The explanation is advanced that hista- 
mine, while stimulating the parietal cells, inhibits 
the action of the vagi on the peptic cells, prevent- 
ing the discharge by them of zymogen granules. 
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Fig. 8. Dog “K”. Histamine injected during secretion 
activated by sham-feeding with milk. Note the sharp fall 
in the peptic power of the juice. 
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V J SJgUM/iW IWiW gBftW 


A B S 1 ' li A ( ’ 'r s 


OiAiru, .1., i.T I!i:Ni:t:i;AS:-A. li. 

into of tJo' /’.ff* i A-’* -'f f - 

finn of tho I'orrrro^ to fht' f'oot’f-nro of f'fntoio f'fo, 
/crj/.-f I’O'it nrr? h'./fftiniif! //.r'l.'i'f is. t?>- .U-i?, 

fli'o.. cl rnloiitilc. Tome iVo, r, 

TIk' nuUuir.-. liiivc iiivc-.tirnlril lii'.n thi- ilpinj".!-- vnirt- 
on olivo oil of tlio jiiuiri entic 'ii-r(!ioH' ■"tiiiiiilnti-'l iiy tin- 
iiijct'tinn of r', 1 ) c.c. of mill: i.y tin' (li!oi!>-riiil tniif i.|- !,y {l.o 
intvnvrtKuiK injection of f I'c-rciin, iifl'-r tin- M''!t.“er.f,yi-.n 
motlio<l. The lipn'ie pow.-r i'l (•.■ilnihitoi! jic.oriliT'jr t.. the 
ninoiint of culjie centimetei'i of foili'iiu ncri-.-rtry to tvo- 
ti-nlir.e tho neitiity of lh>' (lipe-tivc jiiire, nliieh ii'.cninlly 
vnrie:: hettvepn 70 nnd KO unitji l‘•llth•I'.lll•rn;tI of 

A mnrhpd tlimimition in thi' nctivity of tin- fern-oot' 
is conetnntly eiieomitored in ciuonie (■holc.'y^titl' Af:'-! 
n i'hoU‘r.v.'dectoMiy the lipn"iii' power coinc . h.nrl: to normnl. 

Ifccent ro'-onreh Im-. ronr idoipii the pnmrer.i i. lon'ihle 
to a rerlnin extent for infielioir- heimtil:- ("u-tire- 
catarihaux”). As a matter of fart tin- lipa-!r power it: 
the authors' iso'earch. varie- hetween :>0 n/ni ll’n nnil* 
in the pancreatic juice after an injection of mill: or •-■.■re- 
tin. Only two patients were eliniinatod from th-- rt:i'.:''tic*. 
ns liaviiiff a deerrased !i|iri.'-ic iiowi r. Iseau'o they -heiv.-d 
a imsitivc \Vas«crin:ian, Tin' contradictory r.-MiIt' can 
only he explained hy an incoir i-.ti'iit incrliani'-'tn. dilTer<-r.t 
according' to llie cases. 

If a imncrcatic factor often i"- inot with in infe'-ti-nis 
hepatitis, at any rati' tiiis farter i- far from I.u-in'.r a 
constant factor in dctonnininir that hepatite. 

.lean It. A. 1.0 Snite. Montreal, ranailii. 

Fartiiino, . 1 . W.STTS, Asn Ilix-K, Ja.mi:;! .'t. 

I'fohiliiiitrio — I'iiIkc [fhilirh I’l'ncHoit f'ltifni! fl-j 
I’liritliutn Mcdiriilinti. J. Lnh. nv.d Clin. Med. .'".• i :/. 
fiA , Ortnhrr, 

The authors report a ease of fal.“e hilinildn reaction 
with Ehrlich’s icarcnt in a patient taldin: pyriiiiiiin by 
mouth and ns a result of several methods employed, state 
that there is no true test for urobilin witli Khrlieh’s .solu- 
tion in any case tahinft pyridiiini, except after discon- 
tinuance of the drufr for three or four day.s. .Schlesjncer’r 
test for urobilin, however, does not >rivc a po-dtive reaction 
avith pyridium cxcrctcii in the urine. 

M. G. Vorhntis, New 7'orl:. Xeav A'ml:. 


Ivy, A. C., ANn BEnnn, G. S. 

The Applied Phtieinlopp of the Kxlrtihepalie flitiarp 
Trad. J.A.M.A., 10.-; tl.'ion. Xavrmher IT. lH.ti. 

The Kail bladder manifests three types of nclivitv; 
namely, absorption, secretion and motor activity. 

In the process of absorption, the Kali bladder concen- 
trates the liver bile from four to ten times. The Koll 
bladder is cap.able of storinK a concentrated, entire, twelve 
or twenty-four hour output of liver bile. The bile ducts 
of animals posse.ssinK Kail hladdcr.s do not concentrate to 
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SECTION III Nutrition 


Vitamin ” as a Prophylactic Against the Common ^^Cold^^ 
in Groups of School Children 

By 

ESTHER M. TRESS, M.A., (Columbia)'^ 

LOKG nEACII. NEW lOUK 


I NASMUCH as the common “cold” is the major 
cause of absences in the Long Beach Schools, 
for several years we have attempted to solve the 
problem in various ways. We have checked ven- 
tilation, adequate and suitable clothing, treated 
defects of tonsils, adenoids and abscessed teeth, 
have instituted exclusion from school of those suf- 
fering from colds, etc., but have been unable to 
note any appreciable improvement in the resist- 
ance of the children to the common cold. 

Recent research indicates that a lack of Vita- 
min A in the diet decreases the resistance of the 
body to various types of infection, including in- 
fections of the respiratory tract (1). 

In view of this recognized anti-infective px’op- 
erty of Vitamin A, we became interested in ob- 
serving whether or no the absences of pupils from 

•.Sup<,'nI)-'or of IleiiUli Toachln;? In tlio I.on;; licnoli. New York 
ScIiooIp. 

Siitimitteil Novoiiiticr r>. ]!»;!•), 


school on account of colds could not be reduced 
if the children’s diets were supplemented with cod 
or haliver oil. 

MATERIAL STUDIED 

In the Fall of 1932, we began a Vitamin A 
demonstration. We recommended that all chil- 
di'en, especially those who had been affected with 
colds the previous year, take cod or halibut liver 
oil from October to March. For those who had 
difficulty in taking these fish oils at home, we 
proposed to give at the school one haliver oil cap- 
sule (plain) every school day at cost. Two hun- 
dred fifty three children (5-12 years of age) took 
haliver oil capsules at school and many more took 
these or cod liver oil at home. As a means of con- 
trol we selected a comparable gi’oup but, in a 
short time, many of the controls began to take 
haliver oil so that this group of controls had to 
be abandoned. 
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I'isT- 2. (Irnlili •‘Imwinj; pi'r rcnl rhilijtrn olorni will-. rr,M« f,,? ihtrir rFfimilM/- jrso. 


DATA oin’AixKn nio.M aikm-tki* 

In ev.'ilualiiifr tlu; n'.ailta of oiir nr' l y> arV 
work wo cliockcil otra'rvution’! from two anyU-, : 
(a) school atlondancc ri'port.'; (h) iiaioii*-'’ reac- 
tions based ui)on rosponso- to a (iticsliomiairo. 


tho - i,f ila- fir t yea.r, ;:tt impro', err.' at of C7 
Ci ts' '.va- ■■ rv.i!, 

T.rm'i.vno.'; Jf 


Taiii'kation I 

(a) School AtlnirUvicr ISpovtf — lSf> .’■cho'd 
(lays — days altsonco duo to c'llds, I'.tttl-f.tJ: 
11, '120' -I (roKislralion l.'JU,*)) ; d.av.s nh'i'tico dii<- 
to cold.s? n):i2-:!n ; lO.C/ini.. (rofristration 2,lt‘.7); 
days ithsonco duo to coltis, lit:'".-.'! J : I'.'ini (royis- 
tration 2,122). 

It is ovidonl from considomtion of Tahul.ation I 
tli.at with an incro.a.sod onrollmont of 2fi'2 children, 
our records showed tin IS p.'r cent reduction in 
days’ iihsencc due to colds duriiifr the fir.-^t year in 
which our islans of proiihyltixi.s were earrieti out. 

(b) Parents’ Qio alionvnirrr — 'riieso were sejit 
to parents of thosu; children v.lio took halibut or 
cod liver oil duriny the winter nionths tit borne 
or :it school. Of the ;50] fiiiestionnaires returned, 
it was determined that to 22.1 children h.aliver oil 
was exhibited and 70 pujiils wr^re yivtui cod liver 
oil. 

The incidence tind the severity of colds in those 
pupils to whom ludibut or cod liver oil was ad- 
mini.stered are detailed in Tabulation II. 

In the Fall of we found it to be imjrossible 
to continue di.spensiny haliver oil at school, but 
throuyhout the Winter ali childreti were encour- 
aged to take it or cod liver oil at home. When 
we compared llu! records for the third year with 


'I’iie tji's’.iny Ilf I.’','' of ti.i-'i- f '1; ells r.t h":".-' r'?.' 
(li'-coverni to b.- i.ot ro ^a'.i • factor)' o- rifa-.'.r 
5'ivir.j.r of I'.aliv. r cl! s.-lm-.!, Studi'S by 
man a.r.d * 'aniraack t'2) indicate- that .A 

I!’, .ay b'- ston-vi m I. ..rye (jumstit:*-. it', th.'- f'"'-,' 
Tie- rrraximum q’.i.-ir-.tity v.-lncb tin- I-*-!;.' cc.ri 
i’- r<-.'tch*-d by a pr.".')- • of yrv.dua! rsecarrsi.:’..; 
.Manv ['ari'nt» i.‘e;ut'.r tii-c'C.traye'.! r-'-y 

dev.-lopi-d .'i cold aff.-r ta'.ir!;' ceie of the'' ' 
■•a-v.-ral v.ei-k.. ar.d tleui di'.'ofitimn'd the t’r’l’sy 
lactic rcn!>-<iy. .^'orn. ■?!!?;<■' tvli* .n th- laune 
of the <'il h, c.'tme e'sha'-i'ted, - -vend w.Cr.'s - 
•d.-ijoe befor.' th- moth.. r purcha"‘ d s:' '.'.' v 

rfi.'cri.l'.sloN'.s 

iJecaii-.' of th- ditlicully of controUiny th'’ 

.side factors of .a denum'-tnition of this kind, 
impossible to nrake an ur.qualitlcd statcni-r.t as ^ 
tile efliciency of A’itarnir! A in cold prc'.en..--- 
However. We believe tluit X’itumin A .ndded 
diets of our I.o!h: n.-e.ch .sciioo! childrea 
tentled to incre.'ise tlieir resi.stance to the cerntr. ■- 
coltl. 
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ABSTRACTS 


M. A. Goldzieher, S. Sherman and B. B. Alperstein. 
Endocrinotogii. The Fat Tolerance Test in Pitnitary 
Disease. 18 :ri05-512, July-Anytist, lOSi. 

A fat tolerance test has been devised to demonstrate 
the functional state of the anterior lobe of the hypophysis 
as measured by the physiologic discharge of a fat metabol- 
ism hormone. The “measuring-rod” is the level of the 
blood acetone after ingestion of a fat test meal. It is the 
opinion of the authors after use of the test meal in 109 
cases, that almost all of the 56 patients in whom there 
was an absence of the physiologic rise of blood acetone 
bodies after the test meal were affected with pituitary de- 
ficiency, The authors believe that the consistent combina- 
tion of a low .specific dynamic action, high uric acid and 
increased fat tolerance characterizes pituitary insuffi- 
ciency. 

Dwight L. Wilbur, Rochester, Minnesota. 
E. H. Ryneareon, M.D. 

Hyperivsulinism ; the Misuse of the Term. Proceed- 
ings nf the Staff Meetings of The Mayo Clinic, Vol. !>, 
No. SO, September 2G, lOSi. 

“Seale Harris, in 1924, first suggested the diagnosis of 
hy*perinsuTmism, but it was not until 1927 that Wilder 
and his associates reported the first proved case, that of 
a surgeon, suffering from acute attacks of severe hypo- 
glycemia, who was found at operation to have a carci- 
noma arising from the islands of Langerhans, with mul- 
tiple metastatic growths from which large amounts of 
insulin were obtained. 

Since that time, many papers and reports of cases have 
been publi.shed under the general title of “Hyperin.sulin- 
ism”. Because of the importance of this interesting sub- 
ject, and because of the many different .syndromes which 
are being grouped under this term, it is well to define it. 

By hyperin.sulinism is meant a condition wherein hypo- 
glycemia is caused by excessive production of endogenous 
insulin. Many cases have been reported in which this 
insulin was produced by a tumor of the islands of Langer- 
hans, and some patients have been returned to health by 
removal of such a tumor. This history of such a patient 
is clear-cut and diagnostic, and can be illustrated by the 
first of the following reports of cases. 

REPORT OF CASES WITH COMMENTS 

Case 1 — A laborer, forty-five years of age, had been 
in good health until four years before his admission to 
the Mayo Clinic, At that time he had begun to have 
.symptoms resembling those of drunkenness. These had 
appeared between meals, had been much more likely to 
occur if ho had worked hard, and had been relieved by 
taking food. On one occasion he had had a characteristic 
epileptiform seizure, followed by unconsciousness which 
had lasted sixteen hours. When he awoke, he had been 
mentally confused until he had drunk some milk, when 
his condition rapidly had become normal. About this time 
he and his friends had realized the value of food in reliev- 
ing these .symptoms, so that on another occasion, when 
he had been unconscious for twenty-six hours, a friend 
had revived him by forcing him to drink milk. He com- 
plained of a severe headache, in conjunction with the.se 
.symptoms, which had persisted in varying forms through 
the entire four years. 

The clinical diagnosis of .spontaneous hypoglycemia was 
confirmed by a reading for blood sugar of 30 mg. per 100 
c.c. At operation, a tumor of the island cells of the pan- 
creas was discovered and was diagnosed carcinoma. Im- 
mediately following the operation, the concentration of 
sugar in the blood returned to normal, and hypoglycemia 


never recurred. The patient has been in excellent health 
and never has had symptoms of any sort since his opera- 
tion in 19.31, 

Comment on Case 1, and on two cases of a puzzling 
type: In the history there are several important fea- 
tures: the patient’s symptoms were present only when 
he was hungry, they often were produced by exercise, 
they were essentially of neurologic character, they were 
relieved by ingestion of carbohydrate, and they disap- 
peared entirely following surgical removal of an adenoma 
of the island cells of the pancreas. 

Hyperinsulinism is only one cause of spontaneous hypo- 
glycemia. Other causes are listed by Wauchope as fol- 
lows: 1. — Excess of insulin. This may be the result of 
therapeutic injections of insulin, of tumoi's and hyper- 
plasia of the pancreas, or of functional hypei’insulinism 
(idiopathic hypoglycemia). 2. — Lack of opposing secre- 
tions. This condition may result from disease of the 
suprarenal glands, from tumors of the anterior or pos- 
terior lobe of the pituitary body, or from myxedema. 3. — 
Lack of glycogen. This lack may result from destruc- 
tion of reservoirs, from disease of the liver or wasting 
of mu.scles, from abnormal secretion of sugar, from renal 
diabetes, from lactation, from active depletion of stores 
such as occurs in muscular exercise, and from failure to 
replenish stores as in starvation. 4. — Intei-ference with 
regulating center. This may result from a nervous dis- 
ease which affects the pons, or fi-om overaction of the 
vagus nerves. 

It can be seen that anything which interfei-es with any 
step in the complicated mechanism of carbohydrate metab- 
olism may produce hypoglycemia. Judd, Kepler and I 
have described hypoglycemia caused by primary patho- 
logic changes in the liver and J. Wilder has attributed 
the condition in two cases to lesions in the pituitary body. 
Unfortunately, the latter cause was not completely proved. 

The group which is causing most confusion is illus- 
trated by the cases of which reports follow: 

Case 2 — A woman was first admitted to the Mayo Clinic 
in 1912, when she was twenty-four years of age. At that 
time, a diagnosis of “neuro.sis” had been made. She was 
readmitted August 30, 1934, with the history that she 
had had average good health, except for symptoms of 
cholecystitis, until 1926 when migraine had developed. 
In 1929, following an attack of mumps, she had com- 
plained of weakness, tremor, dizziness and fatigue. In 
1930 following her husband’s death, her symptoms had in- 
creased in severity. In 1931 attacks had begun to develop 
which had consisted of blurred vision, sleepiness, weari- 
ness, numbness, palpitation of the heart, and mental con- 
fusion. The symptoms had had no relation to meals and 
hot cocoa had been the only food to effect relief. In Janu- 
ary, 1932, she had had a severe attack of gallstone colic. 
At about this time,_ becau.se of the nature of her com- 
plaints, her physician had suspected hyperinsulinism. 
Readings of glucose tolerance at the third hour had been 
re.spectively 50 and 60 mg. per 100 c.c. of blood, on two 
determinations. No determinations of blood sugar had 
been made during an attack. Because of the evidence 
related and the chronic cholecystitis, operation had been 
performed elsewhere in February, 1932, at which time 
the gall bladder and part of the pancreas had been re- 
moved. Six weeks later a reading of glucose tolerance 
at the third hour had been 100 mg. per 100 c.c. of blood. 
The woman had felt somewhat improved until June, 1932, 
when her mother had died and her attacks had returned. 
These had continued intermittently thereafter. 

^ Examination at the Mayo Clinic gave essentially nega- 
tive results except that renal glycosuria was discovered 
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Tho value of Wood sugar fasting was 98 mg. per 100 c.c. 
and the reading of glucose tolerance at the third hour 
•was 66 mg. per 100 c.c. She was dismissed with advice 
as to how to relieve her chronic nervous exhau.stion. 

Case 3 . — This patient, a man, first had come to the 
Mayo Clinic in 1920 at the age of thirty-two year.s, be- 
cause he had been rejected for enlistment in the army 
on account of tho presence of a goiter. None had been 
found, and his complaints, largely of weakness, had been 
felt to bo on the basis of neurosis. 

The patient returned September 12, 1934, to report that 
■shortly after he had left tho Clinic in 1920 the attacks of 
weakness had become more pronounced; he gradually had 
noted their occurrence when he was hungry, and he had 
obtained relief by eating. These attacks had consisted of 
exhaustion, generalized aches and pains, dyspnea, sweat- 
ing, dizziness on stooping over, salivation and mental con- 
fusion. For years before his admission he had been eat- 
ing six to seven meals a day, but as he had not had trouble 
during the night he had not had to resort to nocturnal 
feedings. In March, 1930, he had consulted a physician 
who had obtained a glucose tolerance curve and had found 
the reading at the third hour to be 48 mg. per 100 c.c. A 
diagnosis of hyperinsulinism had been made, and the pa- 
tient had been advised to have an c.xploratory operation 
on the pancreas. He had refused; he then had been ad- 
vised that it was dangerous for him to continue as a 
machinist. He thereupon had begun selling papers but 
his attacks had continued. 

On tho patient’s admission to the Mayo Clinic his reading 
of glucose tolerance at tho third hour was 05 mg. per 100 
c.c. The value for blood sugar-, fasting, was 90 mg. per 
100 c.c. and ho was advised not to eat until his blood 
sugar level had been determined. Such determinations 
were made at intervals, and at no time was hypoglycemia 
found. Without his having taken any food for twenty- 
eight hours, the concentration of blood sugar was still 90 
mg. per 100 c.c. Accordingly, tho opinion was reached 
that his symptoms were functional and not tho result of 
hyperimsulinism, and ho was advised to return to his usual 
occupation. Because of his frequent desire for food, 
roentgenologic examination of his stomach and duodenum 
was carried out and a duodenal ulcer was found, for which 
medical measures wore prescribed. 

GENERAL COMMENT 

In Cases 2 and 3, the history was too long for a ten- 
able diagnosis of hyperinsulinism, the fasting value for 
blood sugar was normal, the patients did not experience 
difficulty without taking food at night, and in Case 2 
definite relief was not obtained from eating. 

I am of the opinion that patients of this type should 
not be said to have hyperinsulinism. Neither the history 
nor the findings are suggestive of overproduction of in- 
sulin. Tho underlying condition responsible for produc- 
tion of this syndrome is not definitely known, but it is 
probably a manifestation of a vagotonic disturbance. At 
the Clinic we have chosen to call this “functional hypo- 
glycemia" to distinguish it from the group of cases of 
organic hypoglycemia caused by hyperin.sulinism, cirrho- 
sis of the liver and so forth. 

There are repeated references in the literature to sugar- 
tolerance curves as being suggestive, or typical of hyper- 
insulinism. There is no such thing as a suggestive or 
typical curve. In some of our most severe cases of proved 
hyperinsulinism, normal or diabetic sugar-tolerance 
curves, and low values for blood sugar at the third hour 
of the sugar tolerance test are found in an appreciable 
number of cases in which there is no suggestion of hypo- 
glycemia. In one year, more than twenty patients were 
found to have a reading for blood sugar at the third hour 
of 60 mg. per 100 c.c. or less. 

In conclusion, I do not believe that the term hyper- 
insulinism should be made a waste-basket for vague and 


poorly defined conditions in which mild hypoglycemia, or 
an unusual glucose-tolerance curve, is a part of the pic- 
ture rather than a cause of it." 

Frank .Smithies, Chicago. 

Yo.shio Akoda. 

Sii/nificavcc of the lAvrr w the Afclabolt'nm of Lipoid 
ISodioH. ChnuprH in Lipoid Jlodico in the liUmd and 
Ililc. When VariouK Kinds of Bile Acids Arc Adminis- 
tered. Japanese Journal of (iastrnrnterohffn, Vol, VJ, 
No. I ; April, lO.H. 

The study was suggested by the observation that liver 
disease brings about a definite change in the lipoid bodies 
in the blood and bile and that lecithin injected is not 
excreted by the pathological liver but is retained in the 
blood. Experiments were carried out to show the cTcct 
of the various bile acids in connection with the fat con- 
tent of bile and blood. The peroral administration of bile 
acids to rablnts brings about, ns a rule, a temporary de- 
crease in lecithin, total cholesterol and total fatty acids 
in the blood. Continuous administration of idle acids also 
provokes a gradual diminution in these fatty bodies 
except that the total fatty acids present a temporary in- 
crease in tho early period of tho administration. Various 
kinds of bile acids were administered by mouth to rabbits 
with the following conclusions: 

1. Lecithin, total cholesterol and total fatty acids are 
decreased in tho blood. 

2. Lecithin, total cholesterol and total fatty acids in 
the bile are increased in both concentration and 
amount. 

3. The quantitative changes in lecithin and total cho- 
lesterol are parallel with each other in the blood and 
the bile. 

4. The.sc results arc irrc.spcctivo of the kind of the bile 
acid. 

5. The.sc facts corroborate the idea that the liver 
regulates the amounts of lipoid bodies in the blood 
by the control of their excretion into the bile. 

V. C. Rowland, Cleveland, Ohio. 

Aciiaud, PnoK. Ch.; Lctv. .Ikanne, et GranniAKi.s, N. 

The Cholesterol of the Food. Arch, des Mai. de I'App. 
digeslim cl des mn/. do la Nnirilion, Paris, Octohre, 
103J,. 

After an extensive review of the important role played 
by the cholesterol in pathology, the authors, although 
believing it increases in the body when the diet is rich 
in cholesterol, claim that there exists a systemic regula- 
tion of the cholesterol depending on a physico-chemical 
phenomenon independent from the .synthesis of this body. 
It is most likely of e.xogenous origin. There appears to 
be a cycle according to which the vegetable cholesterol is 
converted into phgtosterol to become secondarily an animal 
cholesterol, when assimilated by the latter. And finally 
is eliminated as coprostcrol. 

Hypercholesterolemia may be alimentary or digestive. 
When digestive, its formation is slow. .Still, the se.at of 
the synthesis remains unknown. The cholesterol-rich diets 
being obviously forbidden to the patients suffering from ' 
a cholesterolemia, the authors have made a survey of 
the quantity of cholesterol contained in various food- 
products, by an improved original method. The lipoids 
of the same products have also been calculated. 

To give an idea of a long list we point out tho few 
follondng food-products as containing a high cholesterol 
content: milk, table butter (0.760 per 1000), olive od, 
fresh cream, cream cheese, most of tho chee.ses, veal and 
mutton kidneys, calf’s liver, calf’s brain (19. per 1000), 
the yolk of tho eggs (17.540), shrimp.s, oysters, brioches, 
peas, fresh nuts, peanuts, chestnuts, almonds and choco- 
late. 

Jean R. A. Le Sage. Montreal, Canada. 



SECTION IN— Roentgenology 


The Differentiation of Confusins Shadows in Cholecystography 

By 

MORRIS A. HERSHENSON, B.S., M.D. 
iTrTsi!t;u(;n. i'knn.syi>vania 


T O PRODUCE cholecystograms of maximum 
diagnostic value, it is necessary not only to 
obtain roentgenograms of excellent 
qualitv, but it is important, also, to place the gal 
bladder image away from interfering superim- 
posed shadows of other tissues in the vicinity. 
The technical quality of the roentgenogram is 
governed, first, by accurate centering of the dje- 

filled gall bladder, second, by 

the film to the roentgen rays, and thud, by the 

proper processing of the /"JK 

dark room. This discussion will be limited to the 

first requirement of these three. hlnrlder 

The advantageous placing ot the ^all bladdei 
shadow in the picture is dependent upon the pos - 
tion of the patient on the X-ray table and the loca- 
tion of the source of light, that 
of the X-ray tube. One frequently finds the 
shadow of the gall bladder coinciding, in whole or 
in part, with the shadows cast by othei struc- 
tures, such as the ribs, spine, or 
intestines. In order to isolate the gall bladder 

from this confusion, varmus ""jdort 

evstographic technique have been offered. Mos 
of these sugge-stions are concerned 
tion of the patient. The usual is the posteiior- 
anterior one, that is, with the subject lying hori- 
zontally on the table with his abdomen towaids 
the film and his back towards the X-ray tube. 
Held and Goldbloom have .stressed the value of the 
“left lateral-anterior” position. By rotating the 
patient on his left .side through an arc of about 
thirty degrees, they permit the_ gall 
shadow to fall, frequently, at a point on the film 
away from the transverse processes of the spine 
and away from the shadovys of the kidneys and 
the denser portion of the liver. 
lundt has recommended the taking of gall bladder 
pictures with the patient in the upright position 
also. This po.sition permits the intravesical stones 
to drop down towards the fundus of the gall bf^" 
der, and so differentiates shadows produced by 
freely movable stones from those produced by 
fixed tumors of the gall bladder wall. An excep- 
tion is found only when the specific gravity of a 
layer of bile within the gall bladder is as great 

Sntimilti'd Xovomber R, 19.R4. 


as, or even greater than, the specific gi'avity of 
the stones, in which case the stones naturally will 
not sink below this layer of bile. 

Yet with all these attempts to separate the gall 
bladder image from shadows cast by neighboring 
.structures, and also to interpret accurately nega- 
tive shadows within the gall bladder, two confus- 
ing interferences frequently persist. The first is 
caused by the .shadow of one of the ribs overlying 
the .shadow of the gall bladder or obscuring the 
cystic or common ducts. The second is caused 
by gas-distended intestines coinciding with part 
of the gall bladder image. This gas is frequently 
found in the hepatic flexure and also in the first 
portion of the transvei'se colon, as well as in some 
of the upper loops of the small intestine. If such 
a gas bubble lies over the edge of the gall bladder 
so that part of it is outside the boundary of the 
gall bladder image, its true character easily is 
I'ecognized. But when a small gas bubble in the 
bowel casts its shadow entirely superimposed by 
the gall bladder shadow, it frequently simulates a 
radio-lucent intravesical stone. A third, though 
less frequent cause of confusion, may be produced 
by radio-opaque shadows cast by urinary calculi 
or by calcified mesenteric lymph nodes in the vir 
cinity of the gall bladder. 

If the shadow of the dye-laden gall bladder 
could be slightly displaced, to one side or the 
other, without disturbing the rest of the picture 
to a like degree, it would be a simple matter to 
see any portion of the gall bladder or duct pre- 
viously hidden, or to interpret which shadows 
within the gall bladder margins are cast by intra- 
vesical calculi or growths, and which are pro- 
duced by .structures lying in a plane above or un- 
derneath the gall bladder itself. Shadows of 
.stones within the gall bladder would always lie 
within the border of the image of the gall bladder 
itself, while others could assume a position as a 
whole or in part outside the margin of the gall 
bladder. The simplest way to produce this rela- 
tive displacement of the gall bladder image with 
relation to the rest of the picture is not to roll 
the patient into a new position, but to move the 
X-ray tube as one would for the taking of stereo- 
scopic pictures. The mechanism of this maneuver 
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Fir. I FiR. 11 

The illustration on the left shows a frcnucnt occurrence where the shadow of the Rail bladder coincides with the shadow 
of a rib. The illustration on the ripht shows the Rail bladder sbndo^s' free of anv superimposed shadows as oldained by 

shiftinR the tube as shown in Fir. V and Vl. 


is 6bviously simple and is illustrated by the ac- variable displacement is the physical basis for the 

companying diagrams. When the tube is moved production of .stei'eoscopic pictures. The .same ef- 

from position A to position A' (Figures V and fects, it is true, could be obtained by rotating the 

VI), the shadows of those objects lying nearest patient somewhat. As the tube can be brought 

the film are displaced the least distance, while the into a definite, accurately measured location which 

shadows of those objects lying farthest from the can be duplicated for a new set of films, moving 

film are displaced the greatest distance. Thus, the tube is not only easier, but more exact than 

in the second illustration, the shadow of the gas roiling a patient through an undetennined arc 

bubble falls outside the margin of the gall bladder into a ])osition which cannot be duplicated, 

image, while the shadow of the stone is still It is not my intention, however, to recommend 

TOthin the margins of the gall bladder. This the study of cholecy.stogi’ams stereoscopicall.v. 



FiR. Ill FiR. IV 

The illustration on the left shows several shadows within the Rail bladder boundaries, some of which simulate radio-lucent 
stones. But their true nature is shown by the illustration on the riRht which was made after the shiftinR of the tube. 
Several of the confusinR shadows now extend beyond the margins of the gall bladder shadow and the one nearest the top 
which remains within the boundaries of the Rail bladder has been shifted in position sufficiently to show that it must 
be located in a plane closer to the x-ray tube than the gall bladder itself. 
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Of course, one may do so if he chooses. What I 
propose is making two films in succession, and 
shifting the X-ray tube between these two expo- 
sures as would be done in making a stereoscopic 
.set of films. Each picture so produced, however, 
is to be studied separately and shadows overlying 
the gall bladder image on each of them compared. 
Since these two films will be viewed singly, and 
since the desired effect is to displace the gall blad- 
der in relation to the rest of the picture, I sug- 
gest that the X-ray tube be shifted about twice 
the di.stance commonly employed in stereoscopic 
technique. This greater shift will augment the 
displacement of the images on the films even more. 
Thus, for example, in Figure VII, 00' represents 
the target-to-film distance, in this case, let us say, 
thirty inches. In making stereoscopic pictures, 
the tube would normally be shifted two and one- 
half inches. In order to produce an even greater 
displacement of the shadows, however, the first 
film is taken with the tube in position A, which is 
two and one-half inches from 0, and the second 
film is taken with the tube at A', which is two and 
one-half inches from 0 also. Thus the total shift 
of the tube is five inches. Normally, the tube is 
.shifted in the direction of the grid, the same as 
one does in standard .stereoscopic work. But in 
selected cases, the tube may be shifted perpen- 


dicularly to the direction of the grid in order that 
superimposed, confusing shadows may be better 
separated. 

These suggestions are recommended to be used 
routinely in the making of cholecystograms irre- 
spective of the position in which the patient is 
placed. The making of films in sets of two with 
the X-ray tube being shifted, will help to clarify 
the reading of cholecystograms no matter whether 
the patient is in the posterior-anterior, left lateral 
oblique, or the erect position. 

SUMMARY 

1. A refinement in cholecystographic tech- 
nique is described in the making of roentgeno- 
grams in sets of two, the X-ray tube being shifted 
as in the making of stereoscopic films. 

2. The X-ray tube may be moved to about 
twice the usual stereo-shift distance, since the re- 
sulting films are to be studied separately and not 
to be viewed in a standard .stereoscope. 

3. This procedure will separate the gall blad- 
der shadow from the shadows superimposed upon 
it by neighboring overlying structures. 

4. This technique is recommended to be incor- 
porated routinely in cholecystographic studies ir- 
respective of the selected position in which the 
patient may be placed. 


Fig. V 




Fig. VI 
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ABSTRACTS 


CoLi.iNs, E. N., AND Jones, Thomas E. 

Benign Stricture of the Intestine Due to Irrndiiilion 
of Cureinoma of the Cervix Uteri. S,, G. iiml O., 
59:C/,.>f-0J,9; October, 19.H. 

Another etioloRical factor is added to the lonj; list of 
possible causes of intestinal obstruction. The author.s, in 
reviewinff a series of 422 cases of cervical carcinoma in 
which irradiation therapy was exhibited, found 0 patients 
(1.4 per cent) presenting the late complication of a 
benign stricture of the intestine. Five of the lesions 
were high in the sigmoid. 

The .symptoms (unusual constipation or intestinal 
hemorrhage) may appear in from several months to sev- 
eral years after the actinotherapy. Practically all the 
patients gave histories of unusually severe and prolonged 
rectal symptoms after the irradiation. Barium enemas 
proved the most important single means of demonstrating 
the lesion. 

Even if these obstructive lesions arc not preventable by 
proper technique (and most of them are) the incidence 
of post-iri'adiation stricture is too small to constitute a 
reason for not using such therapy. The important point 
is to remember the possibility of stricture so as not to he 
too prone to attribute symptoms arising after irradiation 
to metastasis. Abdominal exploration is warranted par- 
ticularly where there is no remaining evidence of car- 
cinoma in the pelvis. Surgical resection of the lesion is 
the treatment indicated. 

The technique of proper roentgenological o.xamination 
and proper irradiation therapy is given. 

J. Duffy Hancock, Louisville, Kentucky. 


of obstruction, whereas such obstruction occur.s in more 
than 2,5 per cent of cases of true ulcer. In the roentgen- 
ologic syndrome of duodenitis is a small, hypertonic .stom- 
ach with active, .sometimes disordered, peristalsis, 

Tlie article is very well illustrated and there i.s an 
abundance of reference. 

D. S. Beilin, Chicago, Illinoi;. 

Wilcox, Leslie F. 

Tertiury Syiihilis of the ICHophuyun with Ilrimrt of n 

Case Ueenyuized IlnrvtyrnnioyieiiUy. Aiiier. Jour. 

Ilnenl. and Uudium Tlier., June., 19.1!,. 

The author discus.ses briefly tiie literature on the subject 
as well ns presents the pathological aspects. Wilcox state.s 
that tertiary .syphilis of the esophagus is relatively rare 
and usually terminates in stenosis of the lumen of the 
e.sophngus, as much as one-half or more of its length being 
involved. The chief .symptom is dysphagia which accom- 
panies the slowly developing stenosis. He states that the 
roentgenologic study i.s of the greatest importance in the 
diagnosis and serological tests and esophagoscopy .should 
always be a part of the c.vaminntinn. Intensive antiluetic 
treatment must be carried out. Owing to the marked 
fibrosis in the healing of the lesion the stenosis is more 
or less permanent and instrumentation may have to be 
resorted to over a long period of time in order to dilate 
the involved portion of the esophagus. 

The article is illustrated l)y a case and includes several 
roentgenograms showing the re.sult of nnti.syphiletic treat- 

D. .S. Beilin, Chicago, Illinoi.«. 


Kikklin, B. R. 

Dnodenitia and its Roentgenologic Charucteriatica. 

Amer. Jour. Koent. and Radium Thcr., May, 1931. 

The author discusses the history, moriiid anatomy, and 
clinical features of duodenitis. The roentgenologic as- 
pects of duodenitis are excellently presented. From his 
aggregate experience the author presents the roentgeno- 
logic characterististics of duodenitis and states that first 
in importance among the signs is abnormally increased 
irritability of the duodenum, although this varies con- 
siderably in degree; namely, it is in direct ratio to the 
intensity and extent of the duodenitis. In typical in- 
stances the hyperirritability is manifested in inten.se 
spasticity and hypermotility of the duodenum. The barium 
races through so rapidly that there is scant opportunity to 
inspect the shadow. The bulb frequently is small and 
grossly deformed both on its mesial and lateral border.s, 
nnd the configuration of the deformity varies quickly 
from moment to moment. Further, the bulbar shadow 
lacks the density commonly seen in cases of frank ulcer; 
it is thin and indistinct, and its margins are hazy. 

A second characteristic is the mucosal pattern which 
is coarsely and irregularly reticular, and is depicted as 
tran.slucent islets lying in a denser network. 

A third characteristic of simple duodenitis is the absence 
of an ulcer crater. Neither marginal niche nor persistent 
central fleck can be seen. 

Finally, uncomplicated duodenitis is marked almost in- 
variably by absence of gastric retention or other evidence 


Buck.stein, .Tacoil 


Rornigrnniogie h'nidrure of Ileuling of Jejunal Ulcer. 
Am. Jour. Roenl. and Radium Thrr„ October, 19.11. 


The author discusses the value of the niche in the 
roentgen diagnosis of peptic ulcer and states that it has 
been clearly established since the original observation of 
Reiche, in which n mushroom-shaped protuberance of the 
lesser curvature of the stomach in the roentgenogram was 
shown on autop.sy to correspond to the presence of a 
gastric ulcer. Similar evidence was eventually .shown t.o 
be reliable in the diagnosis of both duodenal and jejunal 
ulcer. 


He further states that not only was the niche of great 
value from the standpoint of diagnosis, but it served as 
an objective criterion, for the determination of the thera- 
peutic effectiveness of medical treatment, by the demon- 
stration of retrogressive changes in the size of the niche 
or its eventual total disappearance. He states roentgen 
evidence of the disajipearance of a niche need not, it is 
true, indicate actual anatomical di.sapi)earance of the 
ulcer. 


Buckstein also discusses the pitfalls in the roentgen 
diagnosis by emphasizing that prolonged and repeated 
careful roentgenographic examination with proper tech- 
nique will minimize the possibility of error. He states 
that the niche of the jejunal ulcer may be favorably in- 
fluenced by medical treatment as is shown by some excel- 
lent case reports illustrated with roentgen studies. 

D. S. Beilin, Chicago, Illinois. 



SECTION N— Therapeutics 


The Treatment of Massive Gastro-Duodenal Hemorrhage 


By 

FRANK SMITHIES, ScD., M.D. 

im.ixois 


M anagement of gastric hemorrhage, in 
order to be successful, depends upon an ac- 
curate api)raisal of the condition responsible for 
the initiation and maintenance of the hemorrhage. 
Particularly does thi.s apply with respect to thera- 
peutic operative procedures contemplated toward 
the abdominal viscera, 

HISTORY NOTES 

First, a brief history of the patient’s past and 
present con.stitutional and dige.stive difficulties 
should be obtained — preferably not from the pa- 
tient (except in emergencies) but from attend- 
ants or relatives. Commonly this can be done 
while the patient is being placed in bed or taken 
to a hospital. 

IMMEDIATE THERAPY 

Without loss of time, especially when lesions of 
the abdominal viscera are known to exist or are 
su.spected, a hypodermatic injection of one-foui*th 
to one-half grain of morphine sulphate with or 
without atropin should be given. Where hemor- 
rhage is copious and there ai'e marked retching 
and vomiting or when a patient is restless and 
noisy, there is no drug .so valuable as morphine in 
physiologic doses in the emergency treatment of 
hemorrhage — it lowers blood pressure, slows the 
heart, relaxes muscles .systemically and locally, 
quiets nervous or hy.sterical patients and assures 
complete bodily rest. Much larger do.se.s than are 
commonly given should be employed — even up to 
a half to a grain every two or three hours for 
several doses. The main contraindication to the 
exhibition of large or frequent doses of morphine 
is slowing of the respii'ation to 10 or le.ss per 
minute. When morphine is given frequently, 
atropia .should be used cautiou.sly or omitted. 
The too frequent exhibition of atropia results in 
diminished urine output or even anuria and the 
attendant dryness of mucous surfaces and skin 
are di.stressing to the patient. In “.shocked” pa- 
tients or in subjects where the surface circulation 
is poor, subcutaneous injections of morphine 
rarely are effective because they remain locally 
where injected, instead of getting into the sys- 
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temic circulation. In such circumstances, it is 
our custom to give morphine intravenously. 
When it is thus exhibited, the dosage should be 
from one-fourth to one-third of that commonly 
given subcutaneously. Morphine or codein ad- 
mini.stered intravenou-sly very often prove much 
more efficient than when given by any other route, 
so much so that, unless there are contraindica- 
tions to morphine or codein, in general, when 
hemorrhage is brisk, almost uniformly the first 
injection which I give of either of these sedatives, 
is by the intravenous channel. 

REST 

It is not nece.s.sary to emphasize that the patient 
.should be put to bed, and kept there, external 
heat being supplied liberally and the central nerv- 
ou.s system .stimulated by the head and shoulders 
being low. This can he accompli.shed by elevating 
the foot of the bed on ten-inch blocks. This posi- 
tion not only favors normal cerebral circulation 
but permits vomiting without effort and prevents 
regui-gitation of vomited material into the bronchi. 
Particularly is regurgitation avoided if patient is 
inclined onto the left side and the head placed 
low and turned to the left. 

EXAMINATION 

After this initial treatment has been instituted, 
with the patient stripped, there should be carried 
out, in every instance, a rapid physical examina- 
tion, no pai’t of the body from the head to the toes 
being neglected. Such examination commonly 
gives indication as to the source of bleeding; 
whether hemorrhage has resulted from venous 
.stasi.s, concomitant with heart malfunction, from 
liver cirrhosis, pulmonary lesions, anomalies of 
the spleen, biliary tract and pancreas, abdominal 
trauma or intragastric or intraintestinal lesions. 
In all instances, whether or no an abdominal focus 
of disease is located or suspected, the male patient 
or his relative should be questioned with regard to 
the hemophilic taint. 

The Mood pressure always should be taken, not 
only to secure a relative appraisal of deficiencies 
of heart strength and blood volume, but in order 
to establish a point from which subsequent blood 
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jjrt - -ure reiulin^rs may be contrasted in patients 
v.'ho r« into sliock or continue to bleed. 

Should the patient be in a ho.spital, complete 
h’o'id cr>iieJ;- should be made immediately and the 
blood dotting time estimated by .such reliable pro- 
cedure a> that of Thomas Bopg.=. 

}?OT .SOLUTIONS FOR GASTRIC LAVAGE 
if vomitinp is copious, and particularly if it i.s 
.'••ccompanied by much retching and the appear- 
ance of large blood clot.s, then by means of a 
l.arge bulb-free .stomach tube, thorough lavage 
.'•hould be performed with normal .salt solution at 
a temperature of 110- Fahrenheit, as .suggested 
by the late Dr. Rodman. This procedure is re- 
markably eflicacious in stopping hemorrhage and 
j>uUing the stomach at re.st. So long as large 
clot.s are in the ."Stomach, j)eristaltic activity will 
continue in an effort to get rid of or digest theni- 
Svwh ■meebanwai acUvity on Abe part of the. stoTO- 
ach interfere.^ with protective clot formation at 
the site of intragastric bleeding. The heat of the 
lavage .solution acts as an admirable hemostatic 
rigent. In ca.ses of actual or potential perfora- 
tion. the emptying of the stomach le.ssens the dan- 
ger of iieritonea! contamination by food residues 
and blood. Where frank perforation has e.xistecl, 
fr(‘e lavage after Rodman’s method, with the pa- 
tient in a partial Trondelenberg position, rapidly 
emptie.'i the stomach and renders subsequent oper- 
ative procedure.^ le.s.s hazardous. Our experience 
•with lavage with heated soiution.s in patients ex- 
hibiting ga.stric hemorrhage is extensive: we have 
ne\-er ob.^erved any harmful effects. In many in- 
.•-tance.'-', it has seemed that lavage after this fash- 
ion servf'fi a.s a life-saving measure. 

TOPICAL APPLICATIONS TO THE AI5DOMEN 
.Many year.s :igo, I abandoned the routine appli- 
cation of ic(*-b:ig.-- and ice water-coils to the abdo- 
men in [i.-itients where hemorrhage was suspected 
of coming from gastric or duodenal lesions. In 
our ojiinion, and from our clinical experience, the 
local application of ice is detrimental: it chills 
aji ;dre;idy shocked patient, .systemically as well 
as locally ; it lowers body temperature and inter- 
fere.< ’v'.-ith adequate central nervous system func- 
tion: it ha.'i relatively little, if any, elTect toward 
‘'con.'-'lrictiiig'' blood ve.ssels or capillaries and 
thu.s le.^.sening bleeding — in fact, cjuite likely con- 
tinued cold applications paralyze the vascular 
neuromuscular mechanism and by preventing nor- 
mal constrictor action, prolong a hemorrhage 
which otherwi.Kc might cease spontaneously. One 
has but to scratch his hand and place over the 
bleeding .'■cratch a piece of ice in order to prove 
how long bidding continues follov.’ing cold appli- 
c.ations. Only in instances where physical examin- 
.atif>n indicate.^ that perforation actually is tak- 
ing place or has occurred and the peritoneum has 
iw-en subjeefc-d to mechanical or infectious trau- 
mata. do we employ cold abdominal applications. 
In such circumstances, they are used in an at^ 
tempt to immobilize a part and to lessen peri- 


toneal engorgement. Frequently such measures 
permit limitation of an inflammatory process to 
.such extent that later, at an opportune time, ab- 
dominal exploration may be performed .safely. 

For year.s, I have favored extremely hot moist 
applications over a suspected bleeding focus. Usu- 
ally these applications were employed as hot com- 
presses rather tightly bound upon the abdomen 
and frequently renewed. The tight fixation of the 
compresses limits the motion of the abdominal 
wall and lessens visceral peristaltic activity. The 
heat prevents shock; possiblj' it has a derivative 
action upon the capillai-j' bed and if the com- 
pre.sses are sufTiciently hot and moist, stimulates 
blood coagulation. The advantage of heat over 
cold as an agent toward improving the patient’s 
feeling of well-being, is self-evident. 

NOURISHMEiNT 

Mouth {ceding in all its aspects should he 
strictly interdicted. So long as the patient is in- 
ge.sting material into his stomach, gastric peri- 
.stalsis is stimulated, and with this .stimulation of 
peri.stalsi.s', permanent clot formation is attained 
with difficulty. The sucking of ice, the drinking 
of ice water, the administration of such hemo- 
static agents as adrenalin solutions (liquid, gela- 
tine or otherwise) or the effort to improve nour- 
ishment by exhibiting gruels, soups or so-called 
“ulcer diets’’ can be productive only of harmful 
effects. An empty stomach rapidly becomes peri- 
stalsis- and secretion-free, and if the viscus re- 
mains empty for longer than twelve hours, mus- 
cular contraction of the w'all mechanically com- 
presses bleeding capillaries or arterioles and le.s.s- 
ens or completely stops hemorrhage. All too 
often, attempts at feeding or at administering 
medicinal and dietetic ulcer regimes initiate or 
prolong emesis and aggravate the local pathologic 
condition responsible for hemorrhage. 

If bleeding is due to such local pathology as 
peptic ulcer, and if hemorrhage has been repeated 
or is continuous, one must recall that perforation 
is a .strong po.s.sibility ; hence attempts to admin- 
ister food or medicine by mouth are a potent influ- 
ence toward precipitating perforation. This ob- 
sen'ation can be substantiated readily by a short 
residence at any bu.sy gastro-cnterological or sur- 
gical clinic. There is no doubt that many patients 
who succumb suddenly to “acute indigestion’’ are 
in.stances where the cause of death is acute per- 
foration of an ulcer or cancer; and this mo.st .seri- 
ous accident would have been avoided had “rou- 
tine” ulcer treatment orders, so common to many 
hospitals, not been carried out. It is our practice 
not only not to administer water, food or thera- 
peutic ag^ents by mouth during the acute stage of 
gastric hemorrhage, but to interdict anj^hing but 
small sips of verj' hot water for at least two day.s 
after definite proof is available that hemorrhage 
has ceased and that the local abdominal examina- 
tion indicates that peritoneal involvement i.s noi 
present. 

Feeding for the fir.st few days of gastrorrhagia, 
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unless the patient is in extremely low general 
physical condition, is not especially needed, pro- 
vided measures are directed to maintaining body 
fluids. ]\IcVicar and others have shown how es- 
.sential it is that body fluids which are lost by 
hemorrhage or by persistent vomiting be re- 
placed if one is to avoid toxic crises. We have 
never hesitated early to increase the fluid content 
of the body by all known available routes: intra- 
venously, subcutaneously, or per rectum. Com- 
monly, sufficient fluid can be given per rectum by 
the Murphy drip to replace fluid lost by bleeding, 
to prevent renal stagnation, to keep moist the 
mucous surfaces, particularly of the mouth, and 
to counteract shock. 

AUTHOR’S NUTRIENT CLYSMA 

For more than twenty years, we have employed 
as a nutrient enema the following: 8 ounces of 
normal salt solution ; 30 c.c. of glucose syrup and 
30 c.c. of 50 per cent alcohol. This is admini.s- 
tered, at body temperature, and by the Murphy 
drip. The whole quantity generally is given four 
times within twenty-four houi's. Medicinally, 
agents such as atropine, bromides, morphine, dig- 
italis or even calcium may be added to these clys- 
mas with beneficial results. Where the blood co- 
agulation time is delayed, and bleeding, particu- 
larly profuse seepage of blood, occurs, w'e do not 
hesitate to give, intravenously, several times dur- 
ing twenty-four hours, 200 c.c. of one per cent 
solution of sodium bicarbonate and 20 c.c. of five 
per cent calcium chloride. Where the patient 
seems to be in poor flesh, in addition to being 
dehydrated, the sodium bicarbonate solution is 
supplemented by glucose in the proportion of ap- 
proximately tw'o per cent. In instances where 
rectal feeding is poorly borne and where it is dif- 
ficult to administer fluid intravenously, normal 
salt solution can be admini-stered at convenient 
places, subcutaneou.sly, in large quantities, pro- 
vided local tis.sue pressure from administered 
fluids is avoided. 

Mouth-feedinfj should he begun only lohen there 
is conclusive evidence that hemorrhage has 
stopped and has not recurred. An increasing blood 
pre.ssure, a lowered pulse rate whose quality is im- 
proved, a stationary or increasing red blood count 
and hemoglobin estimation are sufficient clinical 
evidence that hemorrhage no longer continues, 
e.specially, if the patient exhibits physical well- 
being, is free from pain or nausea and has a flat, 
soft epigastrium. "Occult blood tests” may be 
positive in the stools for many days after hemor- 
rhage has .stopped on account of retention, and if 
mouth-feeding is interdicted until occult blood 
te-sts are negative, then the patient is quite likely 
to have his i'e.sistance greatly reduced by lack of 
food, but, what is more impoi’tant, to have his 
, body fluids dimini-shed below tbe .safety point. 

It is well not to feed by mouth until Uvo days 
following cessation of hemorrhage. When mouth- 
feeding is begun, then a few simple but funda- 


mental principles should be follow'ed. Food 
should be administered in small quantity fre- 
quently and, to avoid gastric spasms, should be 
given tuarm; foods which do not stinmlate acid 
secretion shoidd be chosen, namely, carbohydrate 
mixtures in pi’eference to mixtures of protein 
(milk, eggs, etc.) ; all foods should be selected 
w'ith the idea of their leaving the stomach almost 
immediately, in order not to excite peristalsis or 
locally traumatize an injured area. One .should 
be sure that the vitamin content of the food ad- 
mini.stered is adequate. Fruit and vegetable 
juices or thin broths prevent vitamin lack. Thin 
suspensions of yea.st with or without solutions of 
haliver oil with viosterol usuallj'^ are well toler- 
ated if mixed with soups or gruels. 

It is our policy to give no milk unless it is cit- 
rated or parboiled : “Raw'” milk results in tough 
casein clots, and these clots excite the stomach to 
effort, both secretory and muscular, just as stren- 
uously as if the patient were given meat to eat. 
If milk be used at all, it should be parboiled or 
mixed wdth an equal quantity of bai'ley water in 
order that .small flocculent casein clots result, or 
to each ounce of milk one grain of sodium citi'ate 
should be added. Condensed milk or milk powder 
in w'ater solution are preferable to unaltered milk. 
Personally, I exhibit little milk or milk mixtures. 

Generally, our feeding routine is two to four 
ounces of water gruel (made from barley, farina, 
cream of wheat, oatmeal, etc.), every hour, and 
at alternate hours an ounce of sweet fi'uit juice. 
After the first twenty-four hours, to the water- 
gruels may be added thin custard, strained soups, 
made from fresh vegetables or the now available 
.strained or pureed vegetable mixtures marketed in 
tins (Libby’s) . This type of feeding supplies ade- 
quate vitamin demands, is readily borne, does not 
excite peristalsis or stimulate secretion, and its 
caloric value can be so computed that the diet can 
be built up rapidly from 400 calories to 1,800 cal- 
ories daily. This quantity is quite sufficient for the 
average individual in bed at rest. When the nour- 
ishment demands are increased, then thin cereals, 
purees from potato, peas, beans, carrots and other 
vegetables and small quantities of chopped meat, 
particulai'ly liver, kidneys, sw'eetbreads and 
calve.s’ brains, may be exhibited. For at least tw'o 
weeks following a hemorrhage, one should be sure 
that the calories are kept below 3,000, and that at 
least six feedings daily are given. 

Charts of pulse, temperahire and blood pres- 
sure should be kept, in ordfer that one is reassured 
that bleeding has not recurred. If the patient is 
in a hospital, certainly the hemoglobin and the 
blood count .should be estimated every day. 

Even after the patient has gained strength and 
energy and is up and about, for months he should 
be cautioned against an excess of protein or fat 
(the fat slowing the emptying rate of the stom- 
ach) and should avoid “roughage feeding” in 
every form. After the first or second hemor- 
rhage, patients frequently gain Aveight very rap- 
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idly, 'fhio should nol be allowed, inasmuch as 
s.hould an acute emergency arise from another 
hemorrhage, vdth or vrithout ulcer perforation, 
t'ie operative risk upon an obese individual is very 
grave. 

i'ATilUl-OGKJ flG.MFICA.NX'E OF .MASSIVE BLEED- 
ING I.N' PEPTIC ULCER 

Particularly to individuals who have had hem- 
orriiage from bleeding gastric or duodenal ulcer, 
(le.TiiUe information regarding the nature of the 
ailment ami its pos.sible consequences should be 
given. It should be emphasized that a patient 
V. iio lias had one severe hemorrhage is likely to 
have another, and that each succeeding hemor- 
rhage i.'; likely to be more severe. Furtliermore, 
liie anatomic consequences of hemorrhage should 
be mentioned — namely, that with each succeeding 
hemorrhage there is a greater destruction of the 
gastric or duodenal wall and that it is not possi- 
ble to tell wlien this destruction will advance to 
the .stage whore the wall of the viscus completely 
i.s de.stroyed and jicrforation result. It has al- 
way.s bt-en my cu.^^tom to tell a patient ■who has 
had one .‘■everc hemorrhage that he is potentially 
a .subject for surgery. 2s'o physician is able to 
tietermine iu any given patient whether or no he 
will have another hemorrhage, or how soon there 
may be a recurrence. Neither is a physician able 
to tell in any given case the consequences of hem- 
orrhage — whether an uncontrollable “spurter” 
will be opened, whether perforation will occur 
immediately or within a short time or whether 
the e.vten.sion of the ulcer will involve to a danger- 
ou.« degree an adjacent viscus. In the circum- 
.stancc.s, it is only fair to any subject that the true 
condition be e.vplained to him, and, provided the 
bleeding does not result from a blood dyscrasia, 
or during a physiologic cycle sucli as the meno- 
paii.sc, or in association with a di.sease not defi- 
nitely ascribable to the stomach or duodenum, 
surgical Cr.xploratioii and treatment should be in- 
sisted upon, Freiiuc-ntly, .such course of manage- 
ment is refused by the jiatient, hut if the physi- 
cian has made Jiis viewpoint clear and the pa- 
licnl understands it and is willing to assume the 
risk-!, then the physician is relieved of much re- 
.'-ponsibility in the carrying out of any regime 
other than surgical. It i.s astonishing how fre- 
quently, however, both patients and phy.sicians arc 
ready to gamble tiijon the future, when the pa- 
tients have already experienced one severe gastric 
or duodenal hemorrhage. While thi.s may be hu- 
man nature, yet when crises occur the patient who 
is turned t)ver for surgical management i.s in a 
far more hazardous state than he would have been 
hntl .surgical intervention occurred at a time when 
his general condition was excellent and what had 
to he done surgically could have been carried for- 
ward in a leisurely and scientific manner. 

THE ."TOPPAGE OF BLEEDING BY DRUGS' 

In my exiaerii nce never has this been very suc- 
c.- sfui. This nmy he due to the fact that I have 


not used mtiny drugs for such purpose but rather, 
by keeping tlie patient at rest in bed, stojiping 
peristalsis by morphia, supplying sufficient fluid 
to stimulate cerebral activity and keeping the 
stomach free from food, etc., I have not had to 
employ many of the commonly administered local 
hemostatics. Not rarely, one hears of good results 
following the introduction into the stomach of such 
mixtures as adrenalized gelatin, adrenalin solu- 
tions, tannic acid solutions, etc., etc. The use of 
adrenalin intramuscularly or the intramuscular 
administration by the hypodermatic route of coag- 
ulating agents such as thrombo-plastin, coagulo.se, 
horse serum, etc., has been favorably recom- 
mended. Certainlj', if these agents are not admin- 
istei'ed in such quantities as to cause harm, one 
may employ them on the general theory that they 
may do good, or that, if the case should turn out 
badly, these agents having been administered, the 
physician’s conscience is clear, inasmuch as he has 
e.xhihited all known remedies to prevent a catas- 
ti'ophe. However, no one yet has shown just how 
large a quantity of the above agents it i.s nece.s.sary 
to give to any individual or to any group of indi- 
viduals, in order to .stop gastric or duodenal bleed- 
ing, whether that bleeding be due to seepage or to 
free bleeding from an arteriole or an ai'tery. 
Further, I have alwaj's felt that the administra- 
tion of the above-mentioned agents Icad.s to a 
sense of false security, and that while the.se 
agents were being pumped into the patient, bleed- 
ing was progressing to the point where serioii.'! 
loss of blood might take place or the continued 
bleeding extend such lesion as an ulcer to the 
stage of fatal perforation. 

In my experience, the most potent agents to 
.stop bleeding when the bleeding ivas not from a 
“spurter” have been the intravenous admini.stra- 
tion of 20 c.c. of five per cent calcium chloride 
solution ever}' two hours for si.x do.ses, or, better 
stilJ, prompt tranufminn of larrje volumes of 
whole blood after the method of Kimpton-Brown, 
Percy. If these do not slop bleeding within 
tliirty-six to forty-eight hours, it is evident that 
one has to do with a condition where it would be 
wise to urge surgical exploration without delay. 
Such exploration may reveal a bleeding malignant 
ulcer, an arteriole dripping constantly, or an ar- 
tery from which an obstructing blood clot has 
been di.slodged. 

It has been advanced by individuals, quite care- 
lesslj' and without clinical or laboratory proof, 
that blood transfusion tends to prolong hemor- 
rhage by increasing blood pressure or by di.slodg- 
ing clots f rom the mouths of arterioles or arteries 
or by both. In a rather extensive clinical experi- 
ence, I liave never seen any ill effects following 
the massive transfusion of whole blood ; but I ha''f 
seen instance.s where neither blood transfusions 
or any other measure permitted the formation 
of an obstnictivo clot at the mouth of a "spurter 
of fair .size. The opinions which have been ad- 
vanced regarding bow much massive whole blow 
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transfusion (and I speak of “whole blood” trans- 
fusion because it has never been our policy to use 
citrated blood or blood altered in any other man- 
ner) increases blood pressure or dislodges clots, 
have been repeated by one clinician after another, 
without there seeming to have been, so far as I 
can learn, any basis of fact for these opinions. 

In order definitely to learn just what effect in- 
crease in blood volume or increase in blood pres- 
sure has upon a freely bleeding vessel, at my sug- 
gestion, Dr. Ralph A. Kordenat carried forward 
a series of experiments. Working \vith fairly 
lai’ge dogs at the Research Laboratories at the 
University of Illinois, Dr. Kordenat and his asso- 
ciates exposed arterioles and arteries, severed 
them and permitted free bleeding and subsequent 
clot formation at the mouths of the vessels. The 
inti’avenous introduction of fluid in quantity suf- 
ficient almost to “water-log” the dog did not dis- 
lodge the clot, nor did the hemorrhage recur when 
the blood pressure had been I’aised, mechanically 
or by the use of adrenalin, to more than double the 
normal blood pressure. Furthermore, quantities of 
fluid, intravenously introduced and comparable in 
proportion with body weight or with the animal’s 
normal fluid content, added to such amounts 
of blood as would be introduced during a thera- 
peutic transfusion, resulted in but a very slight 
and transient rise in hood pressure, and had no 
effect whatever with re.spect to producing a recur- 
rence of hemoi’rhage. These experiments, con- 
ducted by Dr. Kordenat and his associates, would 
seem to be of the greatest importance in demon- 
strating the harmlessness of whole blood trans- 
fusion as therapeutically carried out in the con- 
trol of visceral hemorrhage, and should be of 
great assurance to ph3’-sicians to transfuse, 
promptly and frequently, individuals whose \ds- 
ceral hemorrhages are not controlled by general 
and visceral rest. These experiments substantiate 
completely our clinical experience ^vith regal’d to 
therapeutic transfusion of whole blood, and also 
the intravenous exhibition of saline solutions and 
calcium chloride. 

Persistence of visceral bleeding usually indi- 
cates pathology that warrants surgical explora- 
tion. Too often, patients are permitted to die 
from exhau.stion, shock or anemia, because bleed- 
ing is allowed to continue uninterruptedly, while 
futile efforts, therapeutically or dietetically, are 
being made to stop hemorrhage, nourish a patient 
or “build up the blood”. As I mentioned above. 
should an increasing mdse rate, a falling blood 
Trressnre and a falling blood count and hemoglobin 


estimation continue, the ‘patient sho'idd be ex- 
plored by a competent surgeon ^vhile he still is a 
fair surgical risk. Not infrequently, a persist- 
ently bleeding ulcer can be excised or enfolded, a 
“spurter” ligated or a small malignant ulcer ex- 
cised, largely under local anaethesia, and within 
a few days the patient is past danger and has a 
fairly encouraging outlook. Furthermore, this 
prompt action not rarely prevents perforation and 
fatal hemorrhage or peritonitis. 

ROENTGEN EXAMINATIONS IN THE PRESENCE 
OF MASSIVE BLEEDING 

Thus far, I have not mentioned the use of the 
X-ray as an aid in determining the pathology 
responsible for gastrorrhagia. Purposely I have 
not mentioned the X-i’ay, hoping that it would 
be self-evident that X-raj”^ investigation had little 
place in the location of pathology productive of 
gastrorrhagia. Certainly, in acute hemorrhage 
or in persistent seepage, one should endeavor to 
forget that the X-ray method of investigating the 
alimentary tract ever has been devised. Evei'y 
year, it has been my misfoi*tune to observe indi- 
viduals who have experienced acute gastric hem- 
orrhage and upon whom, even while bleeding per- 
sisted, the X-ray method of investigation has been 
employed. In many of these patients, the heavj' 
barium mixtures have not only prolonged hemor- 
rhages and made them more severe, but in several 
instances the consequences have been fatal on ac- 
count of resultant perforation. It is o?ir policy 
never to study a patient by means of barium mix- 
Uires until at least four weeks follo2oing proof of 
cessation of a severe hemorrhage. Even then, one 
should proceed cautiouslj’’ with both the fluoro- 
scopic and the film studies. Certainly, the use of 
the X-ray method while a patient .still is bleed- 
ing subjects the individual to hazards which no 
roentgenologist or clinician should be willing or 
anxious to assume. 

For the guidance of house officers in all hos- 
pitals, there should be displayed, prominentlj’-, 
cautions that individuals who are brought into the 
institutions during gastrorrhagia or in whom gas- 
trorrhagia later appears, should not be X-rayed 
without the ivritten permission of their chiefs. 
If, from clinical history, physical examination and 
the various simple laboratoi-y tests which have 
been outlined above, a woi’kable appraisal of the 
condition to be treated cannot be made, cei’tainl3% 
little of value will be added to the picture by 
roentgen studies, and most assuredl3’^ the patient 
will be subjected to I'isks out of all proportion to 
an3’’ information which ma3>' be gained. 
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Is llir Trcaiinr.ni of Gnsfrir Vlccr hy flic “sIioH wave" 
radfafiov fndienfed? Bcvfclic Med. Wnrh. T. LX, No. 
n, lOS.',. 

In mo.sl of the cases of ulcer the short wave treatment 
created a favorable “terrain” for a definite cure. How- 


ever, caution is necessary and the radiations must be 
limited in their nuantity, otherwise they may cause hem- 
orrhape. The sedative and analgesic effect^of the treat- 
ment is unquestionable, but its curative value cannot be 
confirmed. 

Jean R. A. Le Sage, Montreal, Canada. 
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F KOM time to time, we have observed patients 
at examination in wliom carcinomas of the 
large intestine accidentally were discovered. This 
observation has been made frequently enough to 
arouse curiosity as to the incidence of such 
growths, why they occurred, whore in the bowel 
they were most frequent, witli what pathologic 
entities they might be confused and their patlio- 
logic types. Some of these, and similar questions 
led to this statistical study. 

The records of 1,100 i)aticnts with carcinoma 
of the large intestine, who had been examined at 
The Mayo Clinic between the years 102'! and 
1927, inclusive, were reviewed. During these 
four years, 621 of these jiatients were operated 
upon for the colonic lesions. Forty-two of these 
patients (6.7 per cent) had had no .symi)toms 
referable to the inte.stinal growth. “Silent" we 
have chosen to call such carcinomas. 

The ages of these patients with silent carci- 
nomas were .slightly higher than were those of 
patients who had lesions of the ui)])er i)arl of the 
gastro-intestinal tract. The youngest patient was 
thirty-six years of age and the oldest was .seventy- 
eight years. Fourteen (3.1 per cent) were be- 
tween the ages of sixty and seventy years; 
whereas twenty-five (59 per cent) were between 
the ages of fifty and seventy years. The ago dis- 
tribution of the entire groun was as follows: 35 
to 40 years, four patients; 40 to 50 years, eight; 
50 to 60 years, eleven; 60 to 70 years, fourteen, 
and 70 to 80 years, five patients. 

There was but little difference in the distribu- 
tion by se.r; twenty-five jiationts were males and 
seventeen were females. 

Ten of the forty -two patients had recorded fam- 
ily histories of carcinoma. A man, aged fifty- 
seven, traced thi’ee instances of carcinoma in his 
immediate family: his sister and mother had died 
from carcinoma of the breast and one uncle had 
died from carcinoma of the stomach. Another 
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man. .aged sixty, g.ave a liistory of having had one 
sister, one .aunt, .and one uncle, .all of whom liad 
died from carcinoma of tlie stom.ach. Seven of 
the ten i)atients, who had given hislorie.s- of carci- 
noma in their families, rei)orted that more tiian 
one rel.ative h.ad died of carcinom.a. 

Hy the term “pi-rsnithig sgmptums" , the .sub- 
ject of which we shall now consider, we mean 
those subjective complaints which were elicited by 
<pie.stioning for the chief complaint. Of the forty- 
two i).atients who had no .sym))toms referable to 
the intc.stinal growth, nine i)re.senled synii)toms 
suggestive of (iisease of the g.all bladder. Of the 
nine patients wlu) g.ave liistorie.s of trouble refer- 
.able to the g.all bladdt.'r, six had been deeply jaun- 
diced, one or more times, within a year preceding 
admission to this Clinic. A liistory of a case e.':- 
emplifying such a condition follows; 

A wliito nmn. .agi'd ^i.'cty-fivc. oanu' to this olinic com- 
plnioing tl\nt ho Imd liml nciite "colic” in the richt upper 
qiindrnnt of tlic nlidomcn. eight to ten times in the p.ist 
>'e.ar, nnd tlmt he liiid Iind jaundice .‘ji.'c montlis Iicfore .nd- 
mission. He Iiad dy.-ipep.si.'i after eating aromatic vegc- 
tahlo.'-'. starches and fatty meats, with Idnating after meals. 
The howel.s alway.s Iiad moved regulariy once a day. The 
patient never tiail passed an.v Idood with the .stool.'. 

Itonili/rnaloair Kliiilh-K revealed n non-functioning gall 
bladder containing’ stone.s. noentgenogram? of the colon 
were not made and procto.'copic examination wa.« not 
carried out. ICriithroriilfg numbered .'l.SOn.flOO per cubic 
millimeter of blood; the concentration of hemoglobin wa' 
1*1.1 gm. per 100 e.e. of blood. Vnutttjjftif! di.'clo.sod nothing 
of signilieanee. .\ rlinirni ilini/ititnix was made of chronic 
cholecy.stitis with stone.s. 

Siii'f/irul revealed carcinoma of the hepatic 

(Icxure; the ncoiilasm measured by *1 by *1 cm., grade 
2 (Broilers’ classification), with extensive involvement of 
the peritoneum and lymph nodes, and with metastasi? to 
the liver. Also there was chronic cliolecystiti.s with mul- 
tiple stones. Mikulicx’s operation was performed. The 
patient recovered temporarily, but died three months after 
the operation from metastatic growths. In analyzing the 
history, after operation, it was disclosed that there had 
been an epigastric swelling following eneli attack of colic 
in the right upper abdominal qiindrant, but the sivclling 
always had disaiiiieared in two to three days subsequent 
to the acute disorder. 
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Seven of the forty-two patients gave “stomach 
trouble” as their presenting symptom. This dis- 
order was indicated by “halito.sis” in some; in 
others, it was featured by “sour stomach”, bad 
taste in the mouth, and eructations and bloating 
following intake of food. Seven patients came to 
the Clinic complaining of general weakness and 
malaise, sjanptoms which had been present for 
periods of fi’om three to twelve months before ad- 
mission. 

Six patients came to the Clinic complaining of 
abdominal tumor. Four of these tumors had been 
discovered by the patients themselves, whereas 
two had been discovered by family physicians. 
The following history e.xemplifies this group of 
patients : 

white man, aged thirty-.seven, came to this Clinic 
complaining of a mass in the right lower quadrant of the 
abdomen, which he had found six weeks previously. The 
bowels had been regular; they had moved once a day 
without passage of blood. 

The crythrncyfr.s numbered 4,880,000 per cubic milli- 
meter of blood and the concenti-ation of hemoglobin was 
15.9 gm. per 100 c.c. of blood. Proctoscoyic cj'nminution 
was not made. Rarntycnologic studies revealed a filling 
defect of the transverse colon, which was thought to be 
the result of carcinoma. U rinnlysis disclosed nothing of 
significance. The clinical diagnosis was carcinoma of the 
transverse colon. 

The patient was operated upon, and a carcinoma, which 
measured 9 by 8 by 6 cm. was removed and was graded 4 
(Broders’ classification) ; the regional metastatic involve- 
ment was graded 3. Lesions were not found in the liver. 
An obstructive type of resection was performed and the 
patient was living and well one year after operation. We 
have been unable to trace him since that time. 

The presentino symptoms of one man, aged 
forty-one, were burning on urination and pain in 
the urethra, which occurred with bowel move- 
ments. At times prior to voiding, the patient had 
passed bubbles of gas through the urethra. One 
patient came to the Clinic on account of asthma, 
and, in the course of the examination, an abdomi- 
nal tumor was discovered. This proved to be a 
carcinoma of the transverse colon. Another pa- 
tient came to the Clinic stating that he had .swal- 
lowed a tooth one year before. Six days after- 
ward he had passed a small amount of blood, and 
on three or four occasions in the following year, 
he had passed small amounts of blood which he 
had attributed to the tooth which he had swal- 
lowed. The patient felt perfectly well, but wanted 
an investigation earned out to determine the posi- 
tion of the swallowed tooth. In two instances 
attention was directed to the colon because of 
secondary anemia which previously had not been 
explained; on studying their colons, roentgeno- 
logically, carcinoma was discovered. The pre- 
senting symptoms varied in the remaining eight 
cases, but in none did it suggest any inte.stinal 
condition. 

The intestinal habits of this group of forty-two 
patients were not unusual. Five of the forty-two 
stated that they had had from two to five bowel 
movements daily; three of them had had such 


habits for five to seven years, and two of them 
for fifteen to twenty years. Thirteen stated that 
they always had been constipated, five of whom 
had been constipated only occasionally, however. 
Twenty-three always had been regular in their 
intestinal habits; the bowels had moved once a 
day, without passage of blood at any time. One 
patient stated that she had had diarrhea each 
Autumn for the past fifteen years, “during plum 
season”. 

Eleven of the group of forty-two patients were 
examined proctoscopically. A diagnosis of carci- 
noma of the sigmoid was made in five cases by 
such procedure. Roentgenologic study of the 
colon was advised in three cases, by the proctolo- 
gists, and the carcinomatous lesions readily wei'e 
demonstrated. 

Roentgenologic examination prov'ed to be of the 
greatest aid in localizing the lesions. Of the 
forty-two carcinomas, five vv^ere found in the sig- 
moid, three in the transverse colon, and nineteen 
in the ascending colon. 

Six of this group of forty-two patients had sub- 
mitted to operation elsewhei'e within a period of 
two to seven months prior to visiting this Clinic. 
Two came exhibiting postoperative fecal fistulas 
which had been present for from fiv'e to seven 
months respectively; an appendectomy had been 
done in each instance at the time of the previous 
operation. Three patients had undergone appen- 
dectomy two to four months before admission to 
this Clinic. One patient had submitted to chole- 
cystectomy elsewhere, two months earlier. 

Of the forty-two patients studied, twenty-one 
(50 per cent) had intra-abdominal metastatic dis- 
semination. Tvv’^elve had metastatic lesions in the 
liv'^er, seven in the omentum and two in the omen- 
tum and peritoneum. Two of this group had more 
than one malignant lesion. One man, aged forty- 
five, had had an epithelioma of the lip excised 
two years previously, while a woman, aged sixty- 
four, had had colloid carcinoma, grade 1 (Bro- 
ders’ classification), of the cecum and rectum. 
This latter patient was the one who had had diar- 
rhea each Autumn for fifteen years, “during the 
plum season” ; othervvise, her intestinal habits al- 
ways had been normal; she had had one move- 
ment a day, without passage of blood. Three of 
these lesions had caused intussusception; tvvm 
vv'ere situated at the ileocecal v^alve and one in the 
sigmoid. 

Pathologically, this group of patients is most 
interesting. Twenty-one patients were discov^- 
ered to have invmlv^ement of the lymph nodes. 
Specimens were removed in twenty-three cases of 
the group. The largest lesion measured 13 by 9 
by 1.5 cm.; this was discov^ered in a man, aged 
sixty-one, vv^hose chief complaint was “stomach 
trouble” which had lasted for one year. His bovv'- 
els had been regular and had mov'^ed once a day. 
The smallest lesion, w'hich vv^as 3 bj^ 2.5 by 2 cm. 
in various dimensions, occurred in a woman, aged 
thirty-eight, whose chief symptom was general 
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weakness and fatigue and whose bowels had 
moved regulaidy once a day. There were eigh- 
teen lesion.s, each larger than 6 cm. in diameter, 
and five lesions each smaller than 6 cm. in diam- 
eter. A specimen was not obtained in nineteen 
instances; these represented the inoperable le- 
sions, with gross multiple metastatic extension, 
in which only exploration was done. 

These specimens which were removed, were 
graded as follows; grade 1, five specimens; grade 
2, seven ; grade 3, five, and grade 4, six. 

The pontoperative coiirnc of this group of forty- 
two patients was as follows: died in the fir.st three 
months, thirteen patients; died in the first year, 
nine; died in the second year, three; died in the 
third year, one; died in the fourth or fifth year, 
one; living at end of five years, ten, and not 
traced, five. 

One of the patients, who had a carcinoma of 
the intestine removed in 15)27, returned in Octo- 
ber, 1934, without presenting signs of recurrence. 

COM.MENT 

This report emphasizes again how one lesion in 
the abdomen can mimic another much more .seri- 


ous one. Is this the result of similar nerve sup- 
ply or is it atti'ibulable to lack of fundamental 
knowledge of abdominal i)athologyV Certainly, 
mo.st intestinal carcinomas exhibit .symptoms 
which are fiirectly referable to the intestine. This 
group represented only C.7 per cent of the pa- 
tients who were oj)erated ujton for carcinoma of 
the colon. So relatively high a percenUige com- 
I)el.s the observer to wonder how many other pa- 
tients arc going about harboring carcinoma, un- 
wittingly. 

It is noteworthy that of those lesions which 
were localized by roentgenologic study, nineteen 
were in the ascending colon. In this connection, 
it is interesting that, in nine ca.ses, the .symptoms 
were suggestive of disease of the gall bladder. 
The incidence of inoperability here varies little 
from that of the entire group of intestinal carci- 
nomas. The number of five-year cui'es, too, is 
similar to that given in other reports. Thc.se ap- 
pear as the only gratifying features. 

It would seem, then, that even though the le- 
sions may not have been diagnosed before opera- 
tion, the .symptoms pointing to intra-abdominal 
disease were such as to warrant exploration. 
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O UR purpose in presenting this report is to 
outline the combined medical and surgical 
management of an in.stance of ascites and edema 
resulting from portal cirrhosis. It is of intere.st, 
that the patient previously had been treated by 
the commonly accepted methods without benefit. 
Nephritic diet, re.stricted fluids, saline, xanthine 
and mercurial diuretics all had been used without 
avail. Repeated abdominal paracentesis was nec- 
essary to make the patient’s existence tolerable. 

It was obvious that this patient requii'ed some 
effective measure of diuresis, and at the same time 
an ample diet in order to compensate for the 
enormous loss of body protein through the ascitic 
fluid. Such a method was recently outlined by 
Barker (1), in the treatment of certain types of 
nephroses and also in other types of chronic 
edema. This author pointed out that, in fluid re- 
tention, the sodium ion rather than the chloride 
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radicle holds the water. lie has shown experi- 
mentally, that the replacement of the sodium ion 
with potassium is followed by a marked diuresis. 
Dogs made edematous by reducing their .serum 
proteins can be made to store or lose fluids at will 
by substituting the sodium and potassium salts in 
the diet. 

Clinical success in Barker’s treatment of edem- 
atous patients followed the giving of a high pro- 
tein diet (1.50 gm.) with an acid ash residue and 
a low ratio of sodium to potassium. Potassium 
chloride was given in amounts varying from four 
to eight grams daily. The patient sprinkled from 
a salt shaker the amount necessary to make food 
palatable and took the balance of the daily dosage 
in water at night. Such a rcr/imc seemed practi- 
cal in the management of portal cirrhosis, because 
it not onlv offered a method for .sharp diuresi.s, 
but the diet also supplied adequate replacement 
of the protein lo.st in the ascitic fluid. 'The fol- 
lowing case report gives the procedure in detail: 
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CASE REPORT 

A. K., a white male, ex-bartonder, aged 07, was ad- 
mitted to St. Luke’s Hospital September 12, 19.'}2, com- 
plaining of marked enlargement of the abdomen, .swelling 
of the lower extremities and dy.spnea. He had been 
treated elsewhere without success, for cardio-rcnal dis- 
ease, and during the preceding nine months abdominal 
paraeentesi.s had been performed eleven times; from 
twelve to fifteen liters of clear, amber fluid had been ob- 
tained at each tapping. 

The patient gave a historj' of excessive use of whiskey 
for many years. He had noticed evening edema of the 
lower extremities for two or three years; this had been 
much wor.se for several months prior to admission. Dur- 
ing this time the abdominal enlargement had also been 
increasing. Ho complained of frequent uilnation and 
nocturia, but his actual urinary output had been extremely 
small. 

Physical examination disclosed an emaciated, elderly 
man with a greatly distended abdomen exhibiting a well 
marked fluid wave, pitting edema of both legs and ankles, 
and a typical “hepatic facies.” The heart was normal to 
physical examination. Pulse 72. Blood pressure 106/70. 
The chest was negative except for occasional moist rales 
at both bases. 

lAihoratom findinys: The urine showed a faint trace of 
albumin and many fine granular casts; N.P.N. 41 mg.; 
P.S.P. 10 per cent in two houi'S (the dye output was 40 
per cent after diuresis became established) ; blood sugar 
82 mg. per cent; blood chlorides 450; blood calcium 9.6; 
blood phosphorus 2.5; .serum albumin 3.1 gm.; serum 
globulin 5.0; Wassermann negative; W.B.C. 11,000; 
R.B.C. 5,500,000; hemoglobin 67 per cent. 

An elecArocardioyram was normal, with left axis devia- 
tion; X-ray examination revealed a heart of normal size. 

An abdominal paracentesis on the first day of admission 
yielded 13,500 c.e. of a sterile, clear, straw-colored fluid 
with a specific gravity of 1.020. 

During the second twenty-four hours in the hospital 
the patient’s fluid intake was 2600 c.c. and he eliminated 
1000 c.c. of urine. On the third day after admission, he 
was placed on a high protein (150 gms.), salt-free diet, 
yielding an acid ash residue and was given 4 gms. of 
potassium chloride daily. After the first twenty-four 
hours his urine output balanced his fluid intake, but after 
several days of this rcyime he began to gain in weight 
from 250 to 300 gms, daily. The potassium chloride was 
then increased to 8 gms. daily and again diuresis in- 
creased. In spite of the increased dosage of potassium 
chloride, gradually the abdomen began to fill and it re- 
quired paracentesis. 

After thirteen days upon 8 grams daily dosage of potas- 
sium chloride, the patient .showed definite signs of potas- 
sium intoxication, numbness of the extremities, nausea, 
headache and blurring of vision. The drug then was 
withheld for five days and the symptoms of intoxication 
cleared, but the urine output fell to 280 c.c, for 24 hours. 
The drug then was given in its original dose with a re- 
sultant mild diuretic effect. However, soon it became 
evident that more drastic measures were necessary. Dr. 
0. R. Sevin saw the patient in consultation and subsequent 
to a blood transfusion, he was transferred to the surgical 
service for omentopexy. 

Operation: On October 21, 1932, under ethylene anes- 
thesia, the abdomen was opened through a right rectus 
incision. There was a large amount of free fluid in the 
peritoneal sac. The liver was small, hard, nodular and 
gray in color. The spleen apparently was normal but 
adhesions were present from its lateral wall to the 
parietal peritoneum. The anterior surfaces of the spleen 
and the liver and the parietal peritoneum were scarified; 
the omentum then was sutured to the parietal peritoneum 
and to the anterior abdominal wall. 

Post-operative course: The patient stood the operation 
well and had an uneventful post-operative recovery. Dur- 
ing convalescence no efD -ts were made to treat him medi- 


cally, his management being purely symptomatic and sup- 
portive. His intake and output of fluid balanced fairly 
well for a time, but after two weeks the urinary output 
again fell far short of the intake. The abdomen was 
filling slowly. Seventeen days after operation again he 
was given a high protein diet and 4 grams of potassium 
chloride daily- In one week the dose of potassium chloride 
was increased to G grams; this was well tolerated. On 
the 25th day after the operation, paracentesis was per- 
formed. When the trocar was introduced, there was a 
gush of air and 3600 c.c. of frothy asitic fluid was with- 
drawn. Following this, although the urinary output 
failed to equal the fluid intake, the abdomen remained 
flat and the patient became generally hydrated. He gained 
strength rapidly and felt much better generally. On 
November 11th, thirty-two days after operation, he was 
discharged, a high protein diet being prescribed with 
six grams of potassium chloi-ide daily. Observation at fre- 
quent intervals in the out-patient Clinic showed that 
while the patient’s weight increased slightly, his abdom- 
inal measurements remained con.stant. 

On March 9, 1933, five months after the operation, he 
was given a regular diet with no limitation of sodium 
chloride. He was asked to ingest this diet for a week and 
then return for obsei’vation. He returned voluntarily in 
four days, stating that he was quite uncomfortable. His 
urinary output was scant and he had gained seven pounds 
in weight. He was immediately returned to his old regime 
and continued reasonably comfortable without paracen- 
tesis, the abdomen remaining soft. 

Repeated albumin-globulin estimation of the serum 
throughout the illness and convalescence showed con- 
stantly a reversal of the normal ratio. The last reading 
on February 3, 1933, was serum albumin 3.8, serum 
globulin .5.0, which is practically the same ratio as that 
found on admission and on subsequent examinations. 

The patient continued quite well until July 18, 1933, 
when he became semi-comatose, developed signs of cardio- 
renal failure; this condition gradually progressed, and he 
died on August 14, 1933. 

AUTOPSY REPORT 

Pathological Diagnoses: (Dr. L. S. N. Walsh). 

1. Cirrhosis of the liver, nodular; 2. Ascites, slight; 3. 
Laparotomy scar (Talma-Morison) with loose vascular 
adhesions binding together practically all the viscera in 
the upper abdomen; 4. Hydrothorax, bilateral, slight; 5. 
Chronic passive congestion of lungs; 6. Hemorrhagic ero- 
sions and pigmentation of gastric mucosa; 7. Hypertrophy 
of left ventricle; 8. Chronic fibrous myocarditis; 9. 
Chronic diffuse nephritis; 10. Broncho-pneumonia; 11. 
Chronic peritonitis with adhesions around cecum and 
ascending colon; 12. Chronic fibrous perisplenitis with 
adhesion to the diaphragm; 13. Chronic fibrous pleurisy 
with adhesions; 14. Pulmonary emphysema; 15. Inguinal 
hernia; 16. Emaciation. 

DISCUSSION 

A review of the literature on edema reveals the 
fact that considerable controversy still exists re- 
garding its mechanism of production. Many fac- 
tors have been shown to be involved in base excre- 
tion and water balance, and in any given case 
probably several factors are at work, and may be 
responsible for the storage of fluid. 

Youmans (2) calls attention to epidemics of 
nutritional edema due to inadequate diet. Such 
cases studied at Vanderbilt Hospital showed typi- 
cal edema of the feet and legs with involvement 
of the hands and face in some subjects. This 
edema was ascribed to hypoproteinemia from in- 
adequate protein intake. When an adequate diet 
was given, cure quickly followed. In Youmans’ 
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cases, the total serum protein was found normal 
or onl}’ slightly diminished, but all patients were 
low in serum albumin. The serum globulin, how- 
ever, was normal or above in most cases. 

This finding corresponds to our detei'minations. 
Repeated analj^ses gave a ratio of 2-1 globulin to 
albumin with total protein normal or slightly low. 
Youmans believes edema probably depends on the 
balance of force between the capillary pressure 
tending to force fluid out of the vessels and the 
osmotic pressure of the plasma tending to hold the 
fluid in. 

Trumper and Cantarow (3) state that the nor- 
mal total plasma protein concentration is 6-8 gm. 
per 100 c.c. Of this 4.5-5.5 gm. is albumin and 
1.5-3. 0 gm. globulin. The ratio should be, al- 
bumin 1.5-2.5 to 1.0 of globulin, this being just 
the reverse of the ratio constantly shown in our 
patient. They further state that plasma proteins 
do not serve as a source of nutrition to the tis- 
sues. Their chief function is to exert colloid 
osmotic pressure, and in that capacity they play 
an important part in maintaining normal distri- 
bution of water between the blood and tis.sues. 

Because of the fairly high degree of difltusibil- 
ity of the crystalloids, the concentrations of these 
substances in plasma and tissue fluids practically 
are identical. Therefore, in the resting state, the 
crystalloid osmotic pressure of plasma is balanced 
by that of the tissue fluids. Because of diffei'- 
ences in protein content of plasma and tissue 
fluids, the colloid osmotic pressure of the plasma 
tends to direct the flow from the tissues to the 
blood .stream. Trumper and Cantarow further 
state that any marked decrease in albumin usually 
is followed by an increase in globulin. Probably 
as an attempt to compensate for the primary defi- 
ciency. As a consequence, the albumin-globulin 
ratio is decreased or actually reversed. The I'e- 
sulting diminution in colloid osmotic pressure de- 
creases the ability of the plasma to hold water. 
The globulin molecule being larger is unable to 
exert sufficient osmotic “push” to compensate for 
the loss of albumin, and then edema results. The 
above cited investigators .state that, according to 
Iversen, each gram of albumin in 100 c.c. .serum 
exerts an osmotic pressure of 7.54 cm. of water 
as compared with 1.95 cm. of water per gram of 
globulin. 

Barker (1), who previously has been quoted, 
calls attention to the effect of the motor power 
of the heart, of the quality of the blood and of 
the renal function in edema. Herrman, Stone, 
Schwab and Bondurant (4), in a paper dealing 
primarily with the localization of the action of 
various diuretics, call attention to the impoi'tance 
of edema clinically. They too, .state that recent 
work tends to show that the part played by the 
serum proteins may be more important than is 
that of the shift in the electrolytes. 

Hartmann ct al (5) stressed the relationship 
between the reduction in concentration of plasma 
protein and edema of non-cardiac origin. These 


observers state that, in severe instances, the lo.s.s 
of plasma proteins through the kidneys exceeds 
the possible protein intake and that tran.sfused 
protein may remain in the circulation for too 
short a time to be of practical service. They re- 
port the successful use of acacia solutions, intra- 
venously, in amounts sufficient to restore the 
oncotic pressure of the plasma to a point above 
the edema force. 

Omentopexy seems to have been devised follow- 
ing the frequent observation that repeated abdom- 
inal paracentesis often gave permanent relief. 
This was thought to be due to the return of por- 
tal blood to the general circulation through vas- 
cularization of adhesions produced by the trauma. 
Talma usually is credited with devising the oper- 
ation in 1889. Van der Menke following his 
technic, performed the fii'st operation but with 
fatal results. In 1891, Lens operated success- 
fully; the patient lived six months. In 1895, 
Morison performed the first really successful 
operation ; the patient lived comfortably for many 
years. Since that time the literature is fairly 
voluminous concerning the more or le.ss succes.sful 
use of the Talma operation or its modifications. 

The literature records much controversy con- 
cerning the mechanism of production of ascites. 
Binnie (6) states that ascites is due to several 
causes. He .states that the common belief that 
ascites results from a “damming up” of the portal 
.system and the consequent back pressui-e is con- 
tested by Rolleston and Turner. They claim that 
ascites does not occur early in portal cirrhosis, at 
a time when the pressure is highest. Moreover, 
they point out that ligation of the portal vein 
does not produce it. Rolleston and Turner think 
that ascites is the result of a toxemia rather than 
representing mechanical extravasation from back 
pressure. They further claim that any benefit 
following operation is produced by allowing less 
blood to flow through the liver, thus giving the 
liver a better opportunity to detoxify what does 
pass through. New adhesions, moreover, allow a 
better arterial supply to reach the liver, thus im- 
proving the nutrition of the cells and favoring 
compensatory hypertrophy. Binnie condemns 
Eck’s fi.stula as being too toxic in its effects for 
the human organism to .stand successfully. 

Horsley (7) .states that the Talma operation 
“sidetracks” the blood .stream and thus relieves 
tension on the portal circulation. He believes 
that this diminution of pressure often is followed 
by decreased ascites. The Talma-Morison opera- 
tion produces an anastomosis between the vessels 
of the portal circulation and those of the general 
cii'culation and thus relieves the former without 
admitting to the general circulation more than a 
small portion of the material absorbed from the 
inte.stine.s. 

O.sler made the .statement that repeated para- 
centesis removes so much of the nutrient fluid, 
that once tapping is started, fourteen weeks then 
is the average life expectancy. Added to this, of 
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course, is the tremendous danger of infection from 
contamination in I'epeated paracenteses; more- 
over, the prognosis in poi'tal cirrhosis of itself 
always is grave. 

COMMENT 

Decompensated cirrhosis of the liver presents 
a complicated problem to both internist and sur- 
geon. Surgery only can be of benefit from a 
purely mechanical standpoint. With the tremen- 
dous protein loss, conservation of the body pro- 
teins becomes absolutely essential. It may be 
necessary to resort to blood transfusion or the 
e.xhibition, intravenously of acacia suspensions as 
temporary expedients, but onlj'- a tremendous, 
utilizable protein intalce, plus a rational diuretic 
regime can be of permanent benefit, after the 
mechanical factor has been corrected to the 
optimum. 


Such a regime best was accomplished in our 
subject by a diet containing 150 gms. of protein, 
with an acid-ash residue, low in sodium and high 
in potassium. Under such regime, our patient 
lived comfortably for a year, with his cirrhosis 
entirely compensated. 

The unusual observations in this patient were 
the diuresis and the maintenance of the water 
balance, with a constant inversion of the albumen- 
globulin ratio. From such one only can conclude 
that the diuresis was due to the substitution of 
potassium for sodium and the acid-ash residue 
in the diet. 

We are reporting the management of this iso- 
lated case, not because we feel that it is conclu- 
sive, but as an example of the combined chemical, 
physical and mechanical approach to a complex 
medico-surgical problem. 
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ABSTRACTS 


Eastox, E, R., and Watson, W. J. 

Analysis of 100 Complicated Cases of Aeute Appendi- 
citis. Primary Cecostoniy or Enterostomy as a Life 
Saving Procedure. Surgery, Gynecology and Obstet- 
rics. Vol. LVJII, No. J,, April, 1031,, pp. 762-767. 

The authors cite statistics showing that the death rate 
from appendicitis has increased from 9.7 per 100,000 pop- 
ulation in 1900 to 15.2 per 100,000 in 1929. The major 
causes are (1) indiscriminate use of purgatives by the 
lay public, (2) delayed operation, (3) imperfections in 
operative technique. 

Cases of long standing appendicitis xvith absce.ss forma- 
tion, and diffuse peritonitis treated by primary enteros- 
tomy- ivith I'ccovcry arc cited. The advantages of primary 
enterostomy, or cecoistomy, are (1) that it forestalls the 
onset of po.stoperative ileus, (2) that it prevents obstruc- 
tion from adhesions by beeping the intestines in motion 
and allowing prompt escape of gas and fluid, (3) that the 
wound heals almost as promptly as the appendiceal wound 
and causes no additional strain upon the patient. 

Postoperative ileus should be diagnosed early and 
treated promptly before a profound toxemia supervenes. 
Moynihan believes that 15 out of 20 enterostomies are 
performed too late. In the authors' series the cases se- 
lected for cecostomy or enterostomy were those which, 
when the abdomen was opened, revealed a dull, lusterless 
gut distended with gaseous and liquid material, and with 
plastic adhesions between the di.stended coils of bowel. 

The procedure i-ecommended for cecostomy is as fol- 
lows: A No. 20 French catheter in which several addi- 

tional holes have been made is stretched and grooved with 
a scalpel to form a ring about 8 inches from its rounded 
tip. A stab wound is made just lateral to the operative 
wound just mesial and inferior to the anterior superior 
iliac spine about one inch above Poupart’s ligament, and 
parallel to it. The lateral wall of the cecum is brought 


out through this opening in the abdominal wall. A purse 
string suture of No. 0 chromic is placed in the wall of 
the cecum. A small puncture wound is then made in the 
center of this purse string area. The catheter is passed 
through the puncture wound in the cecum, and carefully 
insinuated through the ileocecal valve. The purse string 
is drawn taut, and tied securely at the grooved ring. This 
area is then inverted with one or two additional purse 
strings of the No. 0 chromic. The portion of the cecum 
containing the catheter is then pushed back into the ab- 
domen, and caught with a catgut suture at each end of 
the peritoneal incision so as to hold it firmly against the 
abdominal wail. A silk worm suture is then passed 
through both edges of the stab wound and the catheter to 
hold it in place. Drainage and closure of the appendiceal 
wound are then concluded in the usual manner. This 
technique is recommended because of the short period of 
its subsequent closure; drainage of fecal matter ceases 
within a uieek, and the wound is healed xvithin three 
weeks. 

In the case of a jejunostomy, or ileostomy, any method 
modified after the Witzel method is satisfactory. In such, 
a No. 14 catheter will drain the bowel “as well as a gar- 
den hose” according to Wangensteen. 

In roentgen diagnosis it must be shown first: that a 
portion of the cardiac end of the stomach must be shown 
to stay above the level of the diaphragm, and second; that 
the esophagus must be shown to be too short to reach be- 
low the diaphragm. 

The characteristic sign of the first point is the presence 
of longitudinal rugae markings in the cardiac portion of 
the stomach above the diaphragm. The second point is 
established by visualizing the entire length of the esopha- 
gus and by different views to demonstrate that it is not 
tortuous or angulated but simply short. At esophagoscopy 
evidences of chronic esophagitis and some dilatation of 
the thoracic esophagus were found. 
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Ulceration involving the funnel-like opening was ob- 
serv'ed in eight of the fourteen cases. In eight cases speci- 
mens of tissue removed from the suspected thoracic stom- 
ach showed gastric tissue. In treatment, cases with ul- 
ceration were given alkalies and bismuth subnitrate. Ap- 
plications of ten per cent silver nitrate topically gave 
some relief. Dilatation of stenotic area may offer relief. 

Francis D. Murphy. 

WALTER.S, IYALT.MAN. 

The Treatment of Extensive Malignant Lesions of the 

Stomach. J. A. M. A., 103:13J,5 (Novemher 3), lD3i. 
All malignant gastric lesions should be regarded as 
e.vtensive, because even the very small lesion may be 
highly malignant and produce glandular involvement. 

The large malignant lesions of the stomach are usually 
localized in the stomach and are frequently of low degree 
of malignancy and it is quite necessary, therefore, that 
they must be removed. Fluoroscopic and roentgeno- 
graphic examination may seem to indicate that the lesion 
was wholly inoperable or doubtfully operable, yet in more 
than one-half of this group of cases the lesions were re- 
moved succe.ssfully. 

An increasing number of extensive malignant lesions 
of the .stomach are being removed today due to the fact, 
it seems, that no matter how extensive the lesion of the 
stomach may be, abdominal exploration is done, provid- 
ing the patient’s general condition permits it and remote 
metastasis is not demonstrable. 

Patients in the sixth, seventh or even eighth decades of 
life stand operation well. The general condition of the 
patient and not the age is the factor in the surgical 
mortality. 

Technical procedures assisting in removal of extensive 
gastric lesions are to approach the stomach through a 
left rectus incision, to begin resection by dividing the 
duodenum below the pylorus, and to complete the posterior 
portion of the gastrojejunal anastomosis to the po.sterior 
wall of the stomach high above the lesion before the 
latter is I'emovod. This enables a larger segment of the 
.stomach to be removed. A temporary jejunal stoma for 
feeding has permitted administration of nourishment into 
the intestinal canal during the postoperative period in 
which healing of the anastomosis is taking place. If 
further progress is to be made in securing a larger pro- 
portion of cures in cases of carcinoma of the stomach, 
every effort must be made to recognize the presence of 
malignant gastric lesions in their earlier stages, and in 
this roentgenologic examination of the stomach is of the 
greatest assistance. 

Francis D. Murphy, Milwaukee, Wisconsin. 

.I0HN.SON, Liajyd, B., and Renner, George, Jr. 

Peptic Ulcer of Mechel's Diverticnlum. A Report of 
Two Cases and a Review of the Literature. S., G. and 

0., Vol. LIX, No. 2, August, 193/,; pp. 198-209. 

The clinical picture of peptic ulcer of Meckel’s diver- 
ticulum is comparatively new. Deetz first described it in 
1907. Since that time many cases have been reported; the 
greater number since 1920. 

The authors review 78 cases found in the literature, and 
report two cases of their own. They are divided into 
three groups. Group I includes 48 cases of definite ulcer 
in which gastric, duodenal or pancreatic mucosa were 
definitely demonstrated. Group II includes 14 cases, which 
were quite probably peptic ulcers but were not proved to 
be so microscopically. Group 111 includes IG cases in 
which definite ulcers were not demonstrated. 

There is usually a single ulcer located at the base of 
the diverticulum at the junction of the gastric and ileac 
mucosa, and extending into the ileac rather than the 
gastric mucosa. Occasionally multiple ulcerations are 
present. 

The condition is much more common in the male; of the 
definite ulcer cases 49 were in male.s, 9 in females, and 
in 4 cases the sex was not stated. Although the age varied 
from five months to forty-five years, the ulcers are pre- 
dominately in infants and children. 


Intestinal hemorrhage is the mo.st constant .symptom. 
The bloody stool may vary in color from bright red to 
black; it is usually dark rod in color. Collapse, or a 
state of extreme weakness and anaemia, may result from 
repeated hemorrhages. If perforation does not occur 
the individual is likely to recover, and then after a lapse of 
weeks, months or years suffer a recurrence of the hemor- 
rhages. 

Next to hemorrhage the most frequent complication is 
perforation, in which case the clinical picture is one of 
an acute surgical abdomen. In the differential diagnosis 
the blood dyscrasias, intus.susception and chronic duodenal 
ulcer are easily ruled out by a complete blood count, 
absence of mucoid stools and no history of previous diges- 
tive disturbance, respectively. Rectal examination ex- 
cludes rectal polypi. 

The treatment of this condition is obviou.sly surgical. 
Blood transfusions are frequently necessary before opera- 
tion is performed if the patient is very anaemic. It should 
be kept in mind that while the patient is weakened by loss 
of large amounts of blood perforation is most apt to occur. 
A number of very anaemic patients have developed acute 
perforation while under observation. In most cases the 
diverticulum can be excised with a narrow cuff of in- 
testinal svall; in some a resection of a segment of the 
ileum is necessary. The surgical record in the treatment 
of this condition is very good in all cases excepting those 
with perforation and diffuse peritonitis. 

The article is accompanied by three tables giving a 
brief record of each case reviewed, and a detailed record 
of the eases reported, several photomicrographs, and a 
large bibliography. 

Nelson M. Percy, Chicago, Illinois. 

Longacre, J. J. 

Mcscntcricopariclal Hernia (Duodenal Hernias of 
Treilz). S., G. & 0., Vol. LIX, No. 2, August, 193/,; 
pp. 105-179. 

The author reviews most of the theories concerning the 
formation of “the exceptionally rare case of a peritoneal 
hernial sac holding all of the small intestine”. Such 
hernias which are perhaps more widely known as “Duo- 
denal Hernias of Treitz” are believed by most authors to 
arise as post-fetal developments. Treitz believed that 
any of the small peritoneal fo.ssae about the duodenum 
might be deepened and widened to form the hernial sac 
by the pressure and peristaltic movements of the in- 
testines. Others have thought that elevations of the 
peritoneum over blood vessels or adhesions or persistence 
of the ventral mesentery might exert forces which resulted 
in the hernia. In spite of the finding of these hernias in 
new-born babies, and infants, the possibility of their inter- 
pretation on an embryological basis was never considered 
until the relatively recent works of Andrews and others. 
In 1923 Andrews advanced the view that the condition was 
a congenital anomaly due to the imprisonment of the 
small intestine beneath the me-sentery of the colon. He 
declared that "the view that these small peritoneal pouches 
of which there are hundreds scattered about the abdomen 
are the origin of these hernias is absurd and grotesque”. 
In support of his views he pointed out some pertinent 
facts, viz: 

1. Differential pressure within the abdomen is com- 
pletely lacking. 

2. Herniated viscera are never anything but small 
bowel. The presence of omentum has never been 
noted. 

3. In all but a very small minority of the cases reported, 
the degree of herniation has been total or subtotal. 

4. Vogt reported a case in which such a hernia was 
complete in a new born. In the German literature 
these hernias were first termed “mesentericoparietal . 
Hertzler is extremely doubtful that the gut ever 
pushes its way into any of the various peritoneal 
fossae, stating that pressure in the potential _ sac 
is equal to that in the abdomen. He feels that it is 
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far more probable that in the rotation of the colon 
and descent of the caecum with the fusion of their 
mesenteries to the posterior abdominal wall, part or 
all of the small intestines are left in a peritoneal 
pocket. 

In order to undei'stand the production of these hernias 
it is necessary to grasp the basic embryological changes 
in the development of the intestinal tract. According to 
Andrews, “if no rotation of the umbilical loop of the mid 
gut occurs, or if rotation occurs through an angle of 180 
degrees in the revei’se direction, the caecum would then 
come to lie in the lower abdomen on the right side. As 
the colon gains in length and the caecum seeks its normal 
primitive position in the left upper quadrant the small 
bowel is caught beneath the mesentery of the colon” pre- 
venting its fusion with the posterior abdominal wall. 
The key to the solution of the mode of production of 
these hernias lies in the careful dissection of the inferior 
mesenteric artery and vein and their relation to the 
hernial sac. Garber first recognized that point. 

The author describes in detail two cases of mesenteri- 
coparietal hernia in each of which the inferior mesenteric 
arterj' or vein or several of its branches were found in 
the anterior wall of the hernial sac, the remainder of 
that group of vessels being at the superior fused margin. 
In each case the caecum and redundant colon were at- 
tached to the opening of the hernial sac. Both of the 
author’s cases ma 5 ’’ be classified as total mesentericoparie- 
tal hernias, there being, in each case, a short segment of 
ileum extending from the caecum to the sac. Significant- 
ly, too, normal paraduodenal pouches were found in both 
cases. 

To date, 140 eases of such hernias have been reported; 
only 5 have been correctly diagnosed before operation. 
According to Garber the history of periodic distention 
of the abdomen associated with a sense of heaviness when 
coupled with the finding of a tympanitic elastic tumor in 
the left hypochondrium is very suggestive of a partially 
obstructed duodenal hernia. 

Treatment of such hernias depends on the status of 
affairs found at operation. Strangulation may be relieved 
by widening the opening of the sac and resection of as 
much of the sac as the position of the blood vessels will 
allow. The high mortality in the treatment of such con- 
ditions can be reduced only by a more thorough grasp on 
the part of the operating surgeon of the anatomical 
anomalies at hand. 

The author concludes that in the light of the new 
embryological concepts the anatomical details of the cases 
presented indicate that the so-called “duodenal hernias of 
Treitz” are true congenital anomalies produced by the 
incarceration of the small intestine behind the mesentery 
of the colon. In view of the mechanism of production 
of these hernias the term “mesentericoparietal” hernias 
has been applied to them. 

Eight figures illustrating the cases reported, the mecha- 
nism of normal rotation of the intestinal tract, and the 
particular mechanism of rotation in each of the cases re- 
ported, accompany the article. 

Nelson M. Percy, Chicago, Illinois. 

McEvers, a, E. 

Conservative Treatment of Acute Duodenal Fisttda, 

Surgery, Gynecology and Obstetrics. Vol. LVIll, No. 

4, April, IDSJf, pp. 786-790. 

The author discussing the conservative treatment of 
acute duodenal fistula states that the objectives of the 
treatment are; 

1. Chemical, nutritional and fluid loss replacement. 

2. Nutritional maintenance. 

3. To buffer the action of the digestive enzymes con- 

tained in the discharge from the fistula. 

4. Protection of the skin by applications to prevent 

erosion. 

5. Strapping of the discharge sinus to lessen the loss 

of duodenal secretion. 

It has been established that chemical and fluid loss can 


be replaced and maintained. Nutrition can be maintained 
by the administi'ation of salt and glucose solutions, hypo- 
dermically and intravenously, and by feedings through a 
duodenal or jejunostomy tube. The corrosive action of 
the discharge from the sinus is due chiefly to the pan- 
creatic component. It has been suggested that large 
amounts of water by mouth, and flushings of the tract, 
may dilute the secretion, and diminish its cori-osive prop- 
erties. Acidulation of the discharge wdth tenth-normal 
hydrochloric acid has been suggested. Other materials to 
fix, or inactivate, the enzjTnes have been used. Suction to 
carry away the secretion could be used advantageously, 
if it were not for the difficulty of its application. Expo- 
sure of the wound and sinus opening to the actinic raj’^s 
of a 750 watt carbon bulb for two to four hours twice 
daily is helpful. 

Various substances have been used to buffer the action 
of the digestive enzymes present. Whole milk thickened 
by the use of acidophilus placed locally in the wound and 
fistula with tenth-normal hydrochloric acid applied by 
means of a catheter has been used. The author in the 
case which he reports attempted to buffer the tryptic ac- 
tion of the secretions before they entered the fistulous 
tract by using reliquefied “I'ecolac”. Recolac was selected 
because of the simplicity of its preparation; boiled milk, 
or any reliquefied milk concentrate could be used with the 
same result. 

Under sterile conditions recolac is dissolved in water, 
one ounce of recolac to seven ounces of water. 

Six ounces of this preparation are given by mouth every 
two hours for eight times in twenty-four hours, a total of 
forty-eight ounces ■with a caloric value of 912 calories. 

Eight ounces are given every 2 hours for 8 times in 24 
hours by a jejunostom.y tube, a total of 64 ounces with a 
caloric value of 1,216 calories. 

Chloride and sodium ions are replaced by intravenous 
and subcutaneous administi-ations. By means of the 
jejunostomy tube additional materials may be adminis- 
tered; glucose or saline in concentrated solution, and lubri- 
cants to aid in elimination may be given. 

Tight strapping of the fistulous opening of the abdomi- 
nal wall, providing there is no pus in the discharge, should 
be carefully applied and maintained. The skin may be 
protected with zinc oxide ointment of kaolin powder. 

The author advocates this treatment when the first 
signs of duodenal secretion are seen in the wound; one 
should not wait until the fistula is well developed. 

By way of anticipatory treatment he suggests that a 
well functioning jejunostomy be established at the time 
of the primary operation, and that no drainage be em- 
ployed. If drainage is necessary, soft rubber, of the Pen- 
rose type without gauze, through a stab wound in the 
right flank, should be used. It should not be placed in 
contact with any suture line in the duodenum. 

The author recommends this treatment for acute duo- 
deno-cutaneous fistulae only; it is not intended for duo- 
deno-colic, or other internal fistulae. He feels that the 
buffer solution of milk with modification, or reliquefied 
milk concentrate, given at frequent intervals by mouth, 
reduces the corrosiveness of the duodenal secretion suffi- 
ciently, that flushings of the tract, or the administration 
of hydrochloric, or other acids, is unnecessary. 

One case of acute duodeno-cutaneous fistula treated as 
outlined above is reported. 

Nelson M. Percy. 

Arnheim, E. E., and Neuhof, Harold. 

A Loioercd Mortality in Acute Appendicitis, and the 
Basis Therefor. S., G. and O., Vol. LIX, No. 2, Au- 
gust, 1934, pp. 189-193. 

The authors report from the surgical service of one of 
them at the Mount Sinai Hospital in New York the mor- 
tality statistics for all cases of acute appendicitis over 
two “three-year” periods; the first period from 1928 to 
1930 inclusive, the second from 1931 to 1933 inclusive. 
During the first three-year period the mortality from all 
forms of appendicitis was 8.2 per cent. In 1930 the 
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aiitlior.s iiin(l(> .sovcral chanfccs in Iha inanap'ciiicnl nf ear- 
tain caRC'S witli tlio restill tlial in Ux' Reeniul tiiiec-year 
l^cviotl the raovlivUty vato was ‘.i.H iior cent. More tlian 
too cascR of apiicnilicitis of llic milder forms in the tr<'at- 
mont of whicli there was no moi tality were not ineluded 
because the freneval mortality rale would he so lowered 
that the results in the siKnifieant /ri'oups mip'ht he clossed 
over. In the jrroupR of cases of acute api'endieilis with 
abscess, and acute appendicitis with localized peritonitis, 
the greatest improvement in mortality rate was made; the 
7 norlality rate in the former jjroup was reduced from 

21.2 per cent to 0.4 per cent in the two jierioils studied, 
while in the latter ('roup the mortality was reduced from 

22.2 per cent to .0 (nil) (zero) dtirinr,' the same jieriods. 

In the first three-year (leriod autoiisies showed that sup- 
puration was the chief, if not the .sole enuse of death in all 
fatal case.s. This suppuration which occurred after opera- 
tion suRCested to the authors tliat there must be some- 
thin(r fundamentally wronp in the manaijement of such 
cnsc.s. The problem was attached anew from several 
anKles: individualization of cases, indications for opera- 
tion, operative technique, and (reneral manapenient. 

A veiy carefully taken history is the most important 
factor in mnUinc the dinKiiosis of acute appendicitis. A 
localized point of tenderne.ss is accepted ns a (riiide to the 
location of the appendix. Occasionally a left-sided ab- 
dominal puncture is done to determine the presence or 
absence of peritoniti.s, or the decree of (jeritonitis if it 
is pre.sent. 

All case.s havinp a short history (within twenty-four 
hour.s) are operated upon immediately. Many cases of from 
20 to 18 houi'R duration are operated on immediately. Fre- 
quently tho.se in the second or third day of the attach are 
treated with re.st in hod, opiate.s sufTicienl for re.st and 
quiet, and fluids. An intravenous drip of fi per cent (rhi- 
coso in .saline is used in such cases. The temperature and 
pulse rate usually drop with rest in bed. Younc children 
and infants are operated upon i>romptly because of the 
dilTiculty of determining the extent of the lesion, and an 
apparently smaller likelihood of wallini; off of the in- 
fection. Inimodiate operation is contraindicated in most 
cases of appendiceal abscess. With bed rest, intravenous 
fluids, and a lipht liquid diet their pcneral condition im- 
proves. 

Critie.ally ill patients with diffuse peritonitis are (riven 
bed rest, morphia, intravenous kIucosc in normal saline, 
and are under observation. After several hours marked 
improvement is apparent. 

In all cases jilaced on preoperntive intravenous therapy 
the slow drip is continued Ihrouchout the operation, and 
for some hours or days afterward. 

Avertin alone or combined with nitrous oxide and ether 
are used in most cases. Spinal anaesthesia is re.°ervcd for 
obese patients who arc not Kravely ill. 

Adequate exposure throuph an incision over the point 
of maximum tenderness (or over the mass if one is pre.s- 
ent) is advocated. Vicorous retraction is to be avoided. 

After the abdomen has been opened suction is kept 
at hand for removal of pus, and infected fluid, in the 
operative field. The small intestines are packed off with 
moist pads or patkiuRS. The appendix is delivered from 
base to tip usinp Allis forceps. All contaminated instru- 
ments are at once discarded. When a mass is pre.sent 
an abscess is presumed to exist, and preparations to 
aspirate its contents are made. Abscess cavities are ex- 
plored to their limits. 

Drainape by packinp with iodoform pauze is employed 
in all abscess cases, and in other cases in which there has 
been much purulent material. If the appendix was re- 
moved from a retro-cecal position, drainape is employed 
more often than when it is found in other position.'. 
Di’ainape by tubes is not employed. Contaminated instru- 
ments and ploves are discarded after the packinp has been 
put in place. The wound is closed in layers, but not tiphlly 
about the drains. 

Postoperatively the drains arc not disturbed until they 
are loosened by tbe discharpe. Their pradual shorteninp 


is iiHimlly beptin aiionl a week after operation. Frequent- 
ly the woiiml is liplilly re|)iiek<’/l with patize after the 
(ir.st pack 1ms lieen removed. Tlie intlwellinp I,i viri tiilx- 
and colonic irripalioriM an' ined as commonly advocated. 
The administration of plueo'se fi per cent in saline I - con- 
tinued as hefore. Dpiates are ined freely, f.'athnrties are 
rarely used. 

The authors are jirnne to eonsiib r that any patient who 
is not doitip well after o[iernlion is nifl'erinp from infec- 
tion related to the ojauallve field, A elo'e ■.valch for 
intra-ahdominal et,mplication« i- maintained in nicti ca-e*; 
left-sided ahdominal iiunrliire to rieterralne tlie flntu" of 
the peneral )ierito)ieal cavity is frequently ii-eil jn ; uch 
casc't. 

In the cxtierienri' of the niitliors the mortality rate in 
the severer forms of aeiiie aiqiendiciti?, exeepiinp thoo- 
cn«e.s with dilfu.-e jierlloniti-, lin" been prently lowered by 
followinp the jilnit of nmmipement outlinrol. 

N'el'on .M. I’. rcy, Cbirapo, Iliinoi'. 
f;.\TixiKit, .Ii;a.'; (/’iiriri), A.'.'i) Wj;is.!, Amiu ji, 

mill Tniltlilr nt o/ I'tiirllhn vith /Vofl/rro- 
tinn avil StrisnHis. Jnnr. il,- fVuVarpiV. Orfnfirr, 

J. 

Tills extemivc work can le- rummariznl m. f,i!!ow< ; 

(!) The imu-titi'i with pndifcratiori am! rteno-F con- 
stitutes but one of the rlinir.al a?|>eetr. of a more peneral 
aireclion e-'-eiitinlly eliararterired by a (in, re-' of lym- 
phanpiti'T am! liable to tnvaih- reipcetively or jinuillane. 
ously the various lymjibatir s>s!e!n- of tin' p.-rinenin. the 
anoiertnl repjon. tlie peiiilal orp.an», the inpiiinal tepior.ji 
or the lower ahdominal quadnint-; (2) In the majority 
of ca'-es this "iiarad-nolymiihiinpili-" i- due to the viru*. r.f 
the ‘‘N’icliolas-Favn' Din-.a-e" a-, the autiion have well 
brnupht fortii in their rejiorl with biitolopiral, biolopicnl 
and rlinir.al (iroofs; (.'!) Amonp tbe various etiolopic fac- 
tors previously iiebl re'[ionsilde for tbi' di*ea>c. syjdiilis, 
ponnorben, ami myrosis have been chnriy eliminated. 
However, a doubt remain' relative in Hie pe>'i!dlity of 
n tuberculous oripin in two oli'ervations vvliere the Koch 
bacillus was identilied, thus explairiinp tbe nature of cer- 
tain inflammatory -teno-es of the rectum. Anyway, this 
continpenry is excejitional ; (K The examination of 1.10 
riisis of inflammatory steno-is of tbe risrtum lre.ate<l by 
various rurpiral metbod*. and by different .'urjreor.s. r.n'o.s 
well followed iiji diirinp many year?, lias proved the actual 
failure of the surpiea! prores-es of rimptilation. Itelapo'.* 
are a rule exrejit for rare ca'-c'-; A study of the 

niechnni.sm and of tlie jiathelnpic nasons of tho'e relapses 
has led the authors to consider Hie (o-ri.iyr(i'f.< ns the 
e-sential fa-tor of !(io«e surpiral failures. Kven the 
hiph and extensive rectnl amputation.', the s-ctinns up to 
healthy mucosa are not sutficienl to obtain n definite cure: 
(fi) The characters of this perirectitis, ns distinpui«hcd 
hy the authors, are t)io«c nf a scleropenous disen.-o invnd- 
inp all tile junireclal, jierineal, isciiio-rectnl and sub-peri- 
toneal repions, tliii.s causinp n fdirous mass eonstantly 
propressinp into the neipbbourinp tissues; (7) Under.'toml 
from this standpoint tbe amputation of an inflammatory 
stenosis of tlie rectum, even of a proctiti.s with prolifera- 
tion under (impress, can not bo a re-ection of the di.seascd 
mucosa or of a mucous or submucous stmiosis, or of a 
parietal proctitis. Tiie diffuse .sclerosi.' deprived of all 
limits or plane.' of cicavnpe. cannot be operated upon with 
disrepard of the lymphanpitis wliich carries infection: 
thus, limitinp oiicration to apparently sound tissues is not 
adequate because in such sccminply found tissue.', one may 
have infected lymphatics; (8) liornusc of the jio.-t-opcra- 
tivc results, the author actually advises tlie conservative 
or medical treatment nssocinted, in certain cases, with 
an iliac stoma. These palliative methods are. liowcver, 
uncalled for when the siiccific treatment of <lefinite ctio- 
iopie factors permits a cure of the proctitis with its pro- 
liferation and stenosis hy radical measures. Sur(tic.nl 
treatment is most efTicncious when one denks with tissue.' 
which nrc true scar tissues and wliich contain neither 
elements of the oripimil rectal .structure or infeclinp 
orpanisms. Jean It. A. Ia: Siipe, Montreal, Canada. 
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Journal or the American As orJalion is in no icay responsible for editorial expressions. 

(Thix .•fcciion is open lo conirihiifionE from any medical reader^ whether a member of the Editorial Council or not.) 


ABSTRACTS OF MEDICAL LITERATURE 

One of the worth-while and distinctive features 
of the Journal lies in the number and quality of 
abstracts of articles which have appeared in 
periodicals other than this publication. 

Particularly has appreciation been recorded in 
respect to the Journal’s printing abstracts at the 
ends of its several sections instead of having 
them appear in an uni’elated mass "somewhere 
towards the back cover”, as is customary with 
many magazines. One cannot question the added 
value and significance when abstracts are avail- 
able immediately following clinical and investi- 
gative .studies in medicine, physiology, therapeu- 
tics, surgery, etc. 

Evidently, to many of our contributors, ab- 
stracting proves to be a task more formidable 
than that of writing original articles. While, at 
pi'esent, there is such an accumulation of manu- 
scripts that the selection for publication of those 
which are mo.st likely to prove of value and inter- 
est to our readers, has become a perplexing edi- 
torial problem, yet, often enough, the supply of 
suitable abstracts is meagre: not that one has 
available no abstracts, but, it is not to be denied 
that on occasions, such as have been submitted 
do not represent material up to the standard 
required. 

Many months past, to individual members of 
the Editorial Council, lists of leading medical pub- 
lications were assigned for abstracting. Some 
Council members have been mo.st faithful in per- 
forming their tasks: others have done little or 
nothing. This ought not to be: the labor should 
be shared equally by all those who form the Coun- 
cil. It is of interest to observe that from a sui*- 
geon recognized as one of this country’s very 
busiest major operators, regulaidy have come 
large collections of abstracts. 

All worth-while medical men are busy. Even 
in these days of economic puzzlement and strin- 
gency, the rightly-constituted physician keeps oc- 
cupied. To some, opportunities for catering to 
hobbies are afforded ; a number find pleasure and 
profit in rearranging the routines of their offices, 
of catching up on filing, of reviewing groups of 
cases which hold greater than ordinary interest, 
of manuscript or book writing, of testing new 
methods of procedure or of working with recently 
marketed and unique appai-atus. Certain doc- 
tors steep themselves in what one might term 
“extracurricular” reading — general, science, the 
drama, music, philosophy, art (one whom we 


know well has experienced a happy year in col- 
lecting, reading and classifying books dealing 
with the “History of Dancing” and the various 
ramifications which become manife.st when such a 
fascinating subject is explored), astronomy, polar 
exploration, medical history. To those physicians 
possessed of equanimity — and sufficient shillings 
stored safely away to detour the wolf from their 
doors — ^the past three years of business depres- 
sion and thinly populated consulting rooms, have 
proved a boon : whereas previously these men had 
been so held to the treadmill of practice that what 
was going on in the world about them was an 
intellectual Sahara, the “depression years” have 
given opportunity for “playing hookey” into fields 
long forbidden. To physicians in mid-life this 
mental and psychic vacation from their life’s work 
gladly has been welcomed. When the “new 
deal” again straps tightly about them their pro- 
fessional harness, the delights and knowledge ac- 
quired during the enforced “Sabbatical years” 
will result in their being more able as doctors be- 
cause they have become more human as men. 

It is to be hoped that in the hours available for 
flight from the demands of their craft, a larger 
proportion of the Editorial Council than now is 
computable, will arm itself with pencil and pad 
and, as they browse amongst the more than one 
hundred periodicals devoted to recording medical 
progress, they will abstract for this Journal those 
articles which mai’k advances in our art and our 
practices. A half hour a week just before turn- 
ing in of a night not alone will bring pabulum — 
probably otherwise inaccessible — ^to our readers, 
but the satisfaction coming from a task well 
performed may prove a potent anti-insomnia 
remedy. But, even though the hour be late, take 
a moment to sign the abstracts ! Not infrequently 
that is not done: in those circumstances, we are 
quite as greatly puzzled as is disappointed he who 
worked and yet later failed to find the results of 
his efforts printed. 

Abstracting must be done when the “mood is 
on” and then as Goethe has it : 

“Gehraucht der zeit: 

Sie ffeht so schnell von hinnen!” 

F. S. 

INTRODUCING 
FRED JENNER HODGES 

^ To the Roentgenological Section of the Edito- 
rial Council, the Journal and its readers, we feel 
sure, welcome Dr. Hodges, Director of the Divi- 
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sion of AcUnology at the Univei'.sity of Mieliifrim, 
Ann Arbor. 

After .securinK the degree of Baclielor of 
Science at the Univer.sity of Wisconsin (1017), 
Dr. Hodges earned In's lioctorate in Medicine at 
Washington University, St. Louis (1010). From 
1019 to 1020, he was Resident Patliologist at 
Barnes Hospital in the same cit.v. A year over- 
seas with the American Red Cross broadened Dr. 
Hodges’ outlook and ex))criencc and he returned 
to take up the duties of Instructor in tlio Depart- 
ment of Physiology at the University of Wiscon- 
sin. This ])osilion was held until 102-1 wlien Dr. 
Hodges became Roentgenologist to St. Mary’s 
Hospitel at Madison, Wisconsin, and Instructor 
aiul Lecturer in Roentgenology at Wisconsin Uni- 
versity. Upon the demise of Dr. Preston Hickey 
in 1931, eminent pioneer in Actinology, Dr. 
Hodges was called to the University of Ulichigan 
to serve as Professor of Roentgenology and Cliief 
of the Department at the University Ilospital. 

Under Dr. Hodge.s’ direction, extensive altera- 
tions and additions were made to the Roentgeno- 
logical Department at the University so that at 
present it is regarded as one of the outstanding 
institutions of its kind throughout tlie worid — 
not alone in equijiment and in its unique arrange- 
ments for the clinical study of an enormous group 
of patients, hut in respect f.-icilities for under- 
graduate teaching and research. It has been 
claimed that no Roentgenologist can consider ins 
training as being completed unless he lias visited 
the Roentgenological Deiiartment at the Univer- 
sity of Michigan Hospital. 

Our readers can look forward to timely and 


valuable contributions to the .fournal from Dr. 
Hodges and ids Associates. 

F. S. 


PROFKSSOR ROI.DYRFFF AND 'I'HH MAY, 
1033, .SFSSION OF THF A.MFRICAN 
G A .STRO-F N’l' FROLOG I CAL 
AS.SOCIATION 

December 1031. 

'I'o the Fditor; 

1 should ap))reciate if you found possible to 
publisli tills letter in tluf .lotirnal in ord(;r to clear 
up a few misunderstandings among the reader.-^. 

My report relating to diabetes and its manage- 
ment, given at tlie .37th Annual Meeting of the 
American Gaslro-Fnterological Association w;is 
read by another person. I was absent because of 
sickness and could not jiarticipate in tiie discus- 
sion. Tlie slides wliich amplified my statirments 
were not shown. Tlierefore, some people iiave in- 
correctly understood my dat;i. For in.st.ance. Dr. 
P.. B. Crohn believes tliat I finti increased pancre- 
atic secretion in diabetes mcllitiis wlierea.s I in- 
sist on quite the- opjiosite (.as seen in my reiiorl. 
viz., this .lournal, Se))lember. 103, t, p. d'dl) in 
complete accordance witii the ob.servations of Dr. 
Crolin and other people wliom he mentions. Tfiere 
is a misprint in his worris, probalily tliis idiotilil 
read "liyponormal”. 

Appreciating your courtesy and trusting that 
those of your readers to whom my contribution 
may be not clear will address their enquiries di- 
rectly to me. I am 

.Sincerely yours. 

W. N. Boldyrelf, Battle Creek, Michigan. 


ABSTRACT S 


Wilkie, D. P. D. 

Section VII. Surijrri) nf Lniecr Colon ititd Hertiim. 
Cancer nf the Colon. Its Snrgienl Treatment. Can- 
cel, 22C:r,r,, in,?.',. 

Wilkie n)akc.s liie positive st.atcmcnl tliat radiollierapy 
has no curative value in cancer of the hollow viscera of 
the abdomen; operation ogcr.s the only hope. Ceco.stomy, 
followed by e.vtirpation of the growth after a delay of 
several weeks, is advocated when the patient has devel- 
oped acute obstruction. 

Resection is preceded by injections of vaccines of hnril- 
Ins coli and by strcptornccuc eiuht, three days pre-opern- 
tively; the evcninir before operation nucleinate of soda 
intramuscularly is aiven to induce leucocytosis. A If, per 
cent mortality is reported in 101 cases. 

Curtice Rosser (Dallas, Tex,). 

Devine, II. B. 

licclosigmoid and Sigmoid Sargerg. Avclralian and 
Nciv Zealand J. Snrg., 3:211, 103/,. 

Because of mortality from leakage and soilinc when 
primary resection and anastomosis is performed on the 
left colon, Devine advocates routine temporary trnn.sversc 
colostomy as a first step, believinR that this procedure 
permits an a.septic second stage operation. 

Curtice Rosser (Dallas, Tex.). 


RowNTiua-., I- (;.: Ci.Aiu:. .1 . H. ; FIa.nson, .\. .M.. ant 
Stein r.Eiu'., AuTiiun. 

The lliolnpic hifiert!! of Thgiium Hj'lrnrl (llanfon). 
I'nlatar 10,1, .Vo. 10, I'agr t',23; Xoverdter 10, IPS.’,. 
J. A. M. A., Volamr 10.1, ,\o. IP, I'age 1123; ,\’ovein- 
hrr 10, 1P.1.’. 

Although this article has no immediate pn-troentero- 
lopica! aiiplication the results are so extraordinary that 
probably every sy.stem in the body will be ntfected when 
we understand more alKiut the mechanism of the result.s 
obtained by the injections of Tliymus Gland Kxtrnct, The 
authors point out that the rnort .«trikinp biolopic elToct.s of 
thymus extract (Hanson) are olitained am! are mo't 
evident in the ogsprinp foilowinp continuous treatment 
b.v intrapcritone.'il injection of .succe.'.sive penerations of 
rats. 

The authors conclude that th.vmus extract (Hanson) 
has accelerated the rate of prowth and ilcvelopment, has 
hastened the onset of adole.scence in the olTsprinp of 
treated rats, and has seemed to increase the fcrtilit.v of 
parent rats, and that the injection of succcedinp penera- 
tions of parent rats has resulted in the amplification of 
the fgects of thymus extract. 

Samuel Morri.son, Baltimore, Maryland. 
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Amebiasis and Amebic Dysentery 


By 

CHARLES F. CRAIG 

SPTUNGriEU). ILL., .-iiiil liALTIXIORE, >ID. 
C. C. Tliiimas, lOIM. vill:.'il5 pp. 


I T IS particularly timely that a book on ame- 
biasis and amebic dysentery should be writ- 
ten, following as it does upon the now classical 
outbreak of amebiasis in Chicago in 1933. This 
outbreak acted as a stimulus for finishing up a 
work which the author had been anticipating as 
the result of his thirty years of .study on the 
subject. 

The book is widtten for the medical profession 
with the hope that it will prove helpful in the 
diagnosis, prophylaxis, and treatment of ame- 
biasis, While “amebiasis” is a term which in- 
cludes amebic dysentery, one of the outstanding 
symptom-complexes of the disease, for the sake 
of clarity the author has added “amebic dysen- 
tery” to the title because so few physicians ap- 
parently realize the true meaning of the word 
“amebiasis”. 

In the introductory chapter, the author dis- 
cusses the historical aspects of the disease from 
Losch's discovery of the parasite in 1875 to the 
present date. He deals with the geographic dis- 
tribution, pointing out that the disease is world- 
wide. In the United States, he e.stimates that the 
incidence is from 5 to 10 per cent, and that at 
least 50 per cent of the affected individuals have 
definite symptoms caused by the presence of the 
ameba. Under the heading, “Etiology of Ame- 
biasis and Amebic Dysentery”, one finds a brief 
discu.ssion of the classification and nomenclature 
of the pai'asite; the acceptance of the genus, 
Endamoeba, Leidy, 1879, to contain histolytica, 
coli, and gingivalis; the genus Endolimax Kuenen 
and Swellengrebel, 1917, to contain nana; loda- 
moeba Dobell, 1919, to contain biitschlii, and 
Dientamoeba Jepps and Dobell, 1918, to contain 
fragilis. Then follows a detailed account of the 
morphology of Endamoeba histolytica with par- 
ticular emphasis on the type of motility of the 
trophozoite. This the author describes as being 
typically slug-like and suggests that the ameba 


has a definite polarity. This is of considerable 
importance since the general impression is that 
the typical motion of Endamoeba histolytica is by 
means of explosive pseudopods. The author re- 
fers to the encysted stage as the “cystic stage” 
which, although technically probably correct, is 
not commonly employed. Col, Craig has lapsed 
into a common error in referring to the cysts as 
being round or oval when, in reality, the cysts 
are either spherical or ovoid, a distinction of con- 
siderable importance in a proper understanding 
of the morphology of these forms. He has seen 
no chromosomes in spite of the fact that Kofoid 
and his co-workers have described in detail the 
chromosomes, the mitotic division, and have 
stated that the number of chromosomes in Enda- 
moeba histolytica is six. The author in this re- 
spect agrees with the English workers and with 
most others that the method of reproduction is 
a modified mitosis and that chromosomes cannot 
be distinguished. He discusses briefly the experi- 
mental infection of lower animals with Enda- 
moeba histolytica and points out that there is no 
question but that the organism is pathogenic for 
man. 

The third chapter deals with epidemiology and 
one finds a table of surveys in foreign countries 
indicating the percentage of infection to range 
between 1.5 and 50.87 per cent. A table for the 
United States embracing 49,336 cases gives an 
average in.stance of 11.6 per cent. Craig, through 
an error, states that Sanford reported 1,135 cases 
of amebiasis in 5,000 patients or a percentage in- 
fection of 22.5 per cent. As a matter of fact, 
Sanford reported 500 cases, 12.0 per cent. Craig’s 
error is due to an error in table headings in San- 
ford’s paper. One should, however, call atten- 
tion to the fact that these surveys are not typical 
of the civilian population but frequently repre- 
sent sick people and persons confined in institu- 
tions of various kinds. It is, therefore, some 
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question as to whether one may di-aw conclusions 
too definitely from such surveys as to the instance 
of amebiasis. The author, however, takes a con- 
servative view of the matter and points out that 
even if the instance were only one-tenth of this 
figure, there would be more than a million cases 
in the United States alone. He still believes that 
the mo.st common method of transmi.ssion of the 
disease is by food handlers who are carriers of 
the infection although ho enumerates many other 
possible and probable methods of transmission, 
pointing out that in the Chicago epidemic, the 
method was undoubtedly by contaminated water. 

Craig recounts the many experiments dealing 
with the viability of the cysts. The conclusion of 
the presentation is that the cyst is capable of 
with.standing the vicissitudes of natm-e for a long 
time. When one recalls that there must be count- 
less numbers of cysts discharged by means of the 
sewage into the same water that is subsequently 
used for drinking purposes in many localities and 
that these cysts are viable for a long period of 
time and that this water is consumed in large 
quantities, it null be necessary to offer more po.si- 
tive evidence than has yet been offered to substan- 
tiate the statement that the most common means 
of transmission of amebiasis is by food handlers, 
even if many such are carriers. Ci'aig believes 
that while there might be some difference in viru- 
lence of .strains, the most important factor in the 
development of the disease is the degi’ce of resi.st- 
ance of the host. All of the epidemics which the 
author cites, of which there are not many, have 
been among soldiers with the single exception of 
the outbreak in Chicago. 

The next two chapters deal with the pathology 
of the disease. The author believes that all car- 
riers have lesions of some type and that cytolysis 
and necrosis of superficial epithelium of the in- 
testinal tract is constantly taking place. He re- 
counts in some detail the experiments which have 
been perfoiuned upon animals and comes to the 
conclusion that the lesions in the dog are nearer 
like those in the human than are those produced 
in the kitten ; he suggests that certain conclusions 
•which have been drawn from experimental work 
on kittens are not applicable to the human. After 
a detailed discussion of the pathology in acute 
amebic dysentery, the author deals with the 
pathology of abscesses in the liver, lung, brain, 
Md of the infection of the skin. Craig is not will- 
ing to accept Kofoid’s conclusion that these or- 
ganisms invade the joints in arthritis and the 
lymph nodes in Hodgkin’s disease, pointing out 
that no one has confirmed these findings. 

Under the chapter heading, “Symptomatology”, 
there is a complete discussion of the .symptoms of 
the healthy carrier, the carrier who is considered 
healthy but has very mild .symptoms, the patient 
having recurrent attacks of amebiasis, and acute 
and chronic amebiasis and amebic dysentery. Un- 
der “Complications”, the author lists as definite 
but relatively rare complications, ab.scesses of the 


liver, lungs, brain, spleen, infection of the skin, 
amebic appendicitis, peritonitis, intestinal per- 
foration, acute hemorrhage, po.ssible infection of 
the urinary tract, and some other extremely rare 
complications. The sequelae are usually confined 
to adhesions and contractions and the results 
thereof. 

Two chapters are devoted to the diagnosis of 
amebiasis. After dealing with general methods 
of clinical diagnosi.s, he gives an extremely de- 
tailed account of the morphologic differences be- 
tween J'Jiidamoeha Imtolylica and the other four 
intestinal amebas. He discusses the technic of 
diagnosis from smears, both unstained and 
stained. The details of cultural methods ai'C 
enumerated and a section is devoted to the diag- 
nosis of amebas in culture. This is not as con- 
vincing as one would desire and leaves one with 
some doubt that an unknown ameba growing in 
culture can be precisely identified. As the mo.st 
recent method of diagnosis of amebiasis, the 
author gives an account of the complement fixa- 
tion test which he has devised and which has been 
modified by Tsuchiya and by Weiss and Arnold. 
He is modest in his claims for the usefulness of 
the test, clearly .stating that he believes the mo.st 
important method of diagnosis is examination of 
the .stool. He cautions that modifications of the 
te.st should be tried in hundreds of cases of ame- 
bia.sis as well as in normal individuals and as he 
has done in the past, points out that the chief 
limitation of the test at the present time is the 
difficulty in preparing a suitable antigen. 

In a discus.sion of the prognosis and prophy- 
laxis of amebiasis. Col. Craig calls attention to 
the fact that the prognosis is good in acute cases 
but should be guarded in chronic and recurrent 
cases and that ab.scesses complicating amebiasis 
make the life of the patient hazardous. The 
prophylactic measures he advocates are, careful 
attention to pei'sonal hygiene, ti’catment of car- 
riers, careful attention to the rules laid down by 
the committee investigating amebiasis in Chicago, 
and the proper disposal of the feces of carriei's. 
He points out the difficulty of enforcing laws con- 
cerning food handlers and rather cautions against 
too drastic measures. 

The final chapter deals with the treatment of 
the disease with a description of the drugs used 
and the definite statement that there is no single 
drug and no single method of treating this condi- 
tion. He believes that the safest and best treat- 
ment for the carrier is with “chiniofon”, that 
during the .stages of acute dysentery, emetine 
.should be used with caution and understanding, 
followed by chiniofon or perhaps some other of 
the modern drugs. He discusses the advantages 
and disadvantages of the puncture and aspiration 
method of treatment of abscesses as against the 
open operation. In either event, he advocates the 
u.se of emetine. 

The book is liberally illustrated with fifty-four 
cuts which are excellent. They are, for the most 
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part, from the material in the Army Medical 
Museum collection, a great deal of which Colonel 
Craig personally collected. The composition and ap- 
pearance of the book are pleasing, and the liberal 
use of bibliographical I’eferences will make an ap- 
peal to the more careful student of the subject. 
If one carefully reads the text, one is impressed 
wdth the thorough knowledge Colonel Craig has 


of the subject and with the fact that his long 
years of teaching have given him a method of 
presentation which is altogether desirable. 

Certainly during the past thirty years Colonel 
Craig has developed into the outstanding author- 
ity on amebiasis in this country and his book will 
be welcomed and enjoyed as a fitting climax to 
his years of study. 

Thomas B. Magath (Rochestei', Minn.). 


ABSTRACTS 


Tucker, C. C., and Hellutg, C. A. 

Huitopathology of Anal Crypts. Surgery, Gynecology 
anti Ohstctrics. Vol. LVIII, No. 2, February, 1934, 
pp. 14.5-140. 

The authors studied histologically .331 hemorrhoids and 
89 infected rectal crypts removed surgically. In uncom- 
plicated cases of ci-yptitis they found the crypts of Mor- 
gagni to be normal, but without exception they found that 
the pathological process had its origin in narrow duct-like 
structures which opened into the crypts of Morgagni. 
Those duct-like structures wei'e either simple tubules, or 
complex branching ducts, -which extended from the mucosa 
of the crypt into, or thi-ough, the muscular coat of the 
bowel, and ended blindly in connective tissue. 

In acute infection these ducts were filled with pus, and 
their walls infiltrated with leucocytes. The walls of these 
ducts were lined with epithelium showing that they were 
not fistulous tracts caused by a burrowing of an inflam- 
matory process from the anal crypts. The mucosa lining 
these ducts was stratified, squamous near their openings, 
■\vhile farther out they were lined with transition epithe- 
lium, and finally columnar epithelium. By examining sur- 
gical and post-mortem specimens without inflammatory 
change the authors found in most cases well developed 
tubular structures extending from the crypts into the sub- 
mucosa or sphincter muscles. No case showed true glan- 
dular structure in connection with these ducts. 

To obtain more information about the biological signifi- 
cance of these structures the anal regions ot rabbits, cats, 
dogs and guinea pigs were examined. In all of those ani- 
mals the authors found more or less well developed glands 
opening into the crypts of Morgagni at about the same 
location as those found in the human. The function of 
these glands is a matter of conjecture; they may secrete 
a lubricant or an odoriferous substance. 

These small preformed ducts communicating with the 
bowel as they do, afford a ready path for such infective 
oi'ganisms as are found in the bowel to invade the sur- 
rounding tissues. The existence of these preformed epithe- 
lial lined tubules explains the clinical fact that cryptitis 
and anal fistulae do not heal by conservative treatment. 
Small areas of epithelium not destroyed by the infection 
of these ducts and not removed in the treatment of their 
infection persist to prevent obliteration of the ducts by 
scar tissue. It has been said that infection of the crypts 
of Morgagni (and also of these ducts) is probably the 
most frequently overlooked source of focal infection that 
is present in the human body. 

The authoi’s conclude that these ducts are remnants of 
a complex glandular structure as found in the lower or- 
ders of mammals. 

Nelson M. Percy. 

Rankin, Fred W. 

“Multiple Polyps of the Colon.” South. Med. Jour., 
27:574-378, July, 10.14. 

Polyps of the colon -^vhether few or diffuse are impor- 
tant first, because of their tendency to undergo malignant 


degeneration, and second, their tendency to cause obstruc- 
tion. All pathological types of benign tumor are found 
in the large bowel and, being pedunculated, may be termed 
poljqjs. There are in general two varieties of multiple 
adenomas or polyps of the large bowel; one, a true aden- 
oma of congenital origin, and the other, a pseudo variety 
secondary to some chronic inflammatory condition such as 
ulcerative colitis. Corresponding to the incidence of can- 
cer polyps are eight times as common in the sigmoid and 
rectum as in the rest of the colon. The degree of involve- 
ment of the gastrointestinal tract together with the 
amount of obstruction or ulceration caused by it deter- 
mines the clinical course of the disease. The symptoms 
of multiple polyposis are diarrhea with the passage of 
blood or mucus in the stool, pain occasionally accompanied 
by nausea and vomiting, weakness and loss of weight. 
The diari'hea is especially significant if it is intermittent, 
I’ecurrent, and progressively more severe. Rectal tenes- 
mus is in direct proportion to the closeness of the lesion 
to the anal sphincter. Digital, proctoscopic and radio- 
logic examinations confirm the diagnosis (in the latter the 
“combined double contrast” method of Fischer or one of 
its modifications is recommended). 

Surgical treatment may consist of transperitoneal colos- 
tomy with excision of large polyps, the resection of a 
segment of colon, or total colectomy which may or may 
not include the rectum. The first two procedures are not 
especially formidable but the removal of the entire colon 
involves a grave risk. If the rectum can be saved the 
ileum can be transplanted into it. If not, the following 
three-stage procedure used without mortality by the 
author in six cases (only three of which fall into this 
group under discussion) is recommended: ileostomy, sub- 
total colectomy down to or near the recto-sigmoid junc- 
tion, and then a combined abdominal-perineal resection 
of the recto-sigmoid and rectum. 

J. Duffy Hancock. 

Morgan, James W. 

Pectinosis and Minor Maladies of the Anal Region. 

S. G. 0., 59:800-809, Novanber, 1934. 

The four major landmarks of the anal canal are clear- 
ly defined: the anocutaneous line at the exterior of the 
anus, the white line of Hilton just external to the 
pectinate or dentate line which latter marks the location 
of the anal crypts, and the uppermost limit of the anal 
canal, the anorectal line. The writer describes the ano- 
rectal line as being found 1.5 centimeters above the den- 
tate margin, recognizable through the microscope by a 
transition from cuboidal epithelium to the deep columnar 
epithelium of the rectum aboi-e the columns. The writer 
follows Miles and other English surgeon-proctologists in 
emphasizing the importance of fibrous deposits in the 
pcctcn, that area bounded by Hilton’s line below and the 
dentate margin above, and advises linear section of con- 
sequent fibrous bands. 

Curtice Rosser, Dallas, Texas. 


SECTION XII— "TAe Clinic” 


An Instance of 

Syphilis of the Stomach^ 

(In Congenital Lues) 

By 

V. C. ROWLAND, JI.D. 
and 

E. E. WOLDMAN, JI.D. 

CLKVKI.AXIJ, OHIO 


T he following report of a 
gross deformitj’ of the 
stomach in a congenital luetic 
with a prompt and striking re- 
sponse to specific therapy seems 
worthy of placing on record. 

It deals with a 20-year-old, 
under.sir.ed son of known syphi- 
litic parents, the patient having 
definite stigmata of congenital 
.syphilis, including typical inter- 
.stitial keratitis, prominent fron- 
tal bosses, high palatal arch, de- 
fective teeth and a positive Was- 
sermann reaction. 

CA.SE REPORT 

L. D., '.viiitc American I)oy v.-ith past 
hi'tory (juite nctrative except for the 
active stnpe of Jiis eyo disoasc at six 
yi arr- of npo .and impairment of siplit 
dnee that time. Jle c.ame to the 
i'a-tro.iiitf?tin.al clinic .Tuly 17, 1029. 
co.-iiplainiinr of cpipastric sorcne.ss im- 
mediately after eatinp for a period 
of lhri“ wee',;?. He refused to tnhe 
anything hut liquids on account of 
the diofro •; and rapidly lo.?t v.-cipht 
from I’iO to 109 pounds. He pave a 
hi'tory of fimiiar hut milder symp- 
tom? ft^r n period of three weeks, a 
year Ufnre. hut was almost free of 
a!! dipe-'tive symptoms after that time 
until the present di-ahiiity. 

Ciri’f'i'nt mthuiintlrjit wa? larpely 
nefative. The conteai- sliowed the 
.'trie.jnd (.'lavs steaminess of an old 
heratitis. The pupils were somewhat 
■•’'.Knri'h in reaction, the riphl sliphtly 
larjo r. Ti:e te<qh, which were d". 
•' 'rile (1 .T {,ji ..vere exiracterl 

in IM’o. The chest and alxlomen were 
('.tir.ly I'-eyntive. 

'■f.e.'fj!,- ee.efps.'? .showed complete 

•!T li •••■ . '.-It — llnl I'llnl- et the 

S’ !!...; tnl, <’pT.l'.rel. Ot.ie 


absence of hydrochloric and total acid 
even after .3 rngnts. of hi.stamine. No 
lactic acid, blood, pus or Boas-Oppler 
bacilli could be demonstrated. An 
Ewald meal aspirated at the end of 
an hour j-ielded 200 c.C. 

/Rood chemistry showed supar, 82; 
urea nitroRcn, 10; uric acid, 2.5; 
N.P.N., 37; NaCl, 430; CO, combin- 
ing power, C3.C; blood Wa.ssermann, 
four plus; Kahn, four plus; spinal 
iluid Wassermann, negative; colls, 2 — 
faint trace of globulin; icteric index, 
20.7; hemoglobin, 12.C gm.s.; liver 
function test (Bromsulphalein), five 
minutes, 30 per cent — fifteen minutes, 
15 per cent; white blood count, 9750; 
urine entirely negative. 

On .luly 18, 1929, /li'oroscojdc cr- 
rdiiiiin/ioii showed a .small “sclero.scd” 
stomach and in the mid and distal por- 
tion of the stomach a marked irreg- 
ular defect interrupting peristalsis 
and strongly suggesting malignancy. 


Fig. 1. Before treatment — Funnel 
shaped, semi-rigid contracture of the 
pyloric end of the stomach, rcsi.sting 
belladonna bromides and amyl nitrite 
at the lime of fluoroscopy. No peri- 
stalsis over the affecled area. I’ylorus 
free. 



(Fig. 1). He was given antispas- 
modics, belladonna, and luminal for 
one week. 

On July 2G, 1929, X-ray showed the 
deformity unchanged with an extraor- 
dinarily rapid emptying of the stom- 
ach, it being nearly complete in five 
minutes. Amy! nitrite was used at the 
lime with no effect upon the deformity. 

Ho was treated in the ward from 
July 27, 1029, to August 10, 1929, 
While under observation, it was ob- 
vious that ho was afraid to eat on 
account of distress which he .said was 
never severe pain. There was no 
vomiting. He lost weight to approxi- 
mately 103 pounds. Alkalies aggra- 
vated the .symptoms. 

On July 31, 1929, .3 neosalvarsan 
was given and iodides by mouth; a 
few days later .45 neosalvarsan. 

On August 4, 1929, he first stated 
that he felt better; on August C, defi- 
nitely better. 

On August 8 the patient was eating 
with comfort. 

On August 10 he claimed to he 
free from distress and left the hos- 
pital because ho felt "cured”. There 
was an interruption of treatment, un- 
fortunately, for about two months 
during which period he gained 30 
pounds in weight. 

On October 20, October 29 and De- 
cember 12, injections of .45 neosal- 
varsan each were given. He claimed 
to he entirely free of symptoms, 
weighed 1331L’ pounds and the X-ray 
deformity and concomitant signs large- 
ly had disappeared. 

On April 19, 1931, the last film 
was taken. This showed practically a 
normal stomach except for indenta- 
tions on the greater curvature. 

COM.AIENT 

Ga.stric .syphili.s i.g .sufficiently 
rare (GO in 10,000 cases of 
■syphilis — Stokes) as to escape 
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Fir. 2. I5eforc trcntmcnl — Taken a 
day later than Fir. 1. Concentric, 
tubular deformity per.sists. Hapid 
emptyinR. 


con.sideration until advanced 
change."? force the suggestion of 
an unusual condition. Its inci- 
dence probably is less than 1 per 
cent of visceral lues (Crohn) 
and still less in the congenital 
form of the disease (Stokes). It 
is not commonly looked for or 
recognized in an early stage. In 
the late stoge, fibrotic contrac- 
tures complicate the diagnosis 
and may prove refractory to 
medical treatment. Since the 
diagnosis never can be made 
with absolute cei-tainty except 
by tissue inoculation as was 
done by Harris and Morgan in 
1932 (J. A. M. A., 99:1405; Oc- 
tober, 1932), it is necessary to 
establish as clearly as possible 
the clinical picture of the dis- 
ease. Even with surgical speci- 
mens available for pathological 
and cultural study, the demon- 
stration of the true spirochaetc 
of lues leaves some doubt as to 
the specimen’s identity ; the fail- 
ure to find spirochaetes, how- 
ever, does not exclude diagnosis 
of the disease. The same ap- 
plies to the very characteristic 
perivascular I’ound cell infiltra- 
tion. 

The lesions frequently are 
multiple and may exist as nod- 
ules, ulcers or gummatous infil- 
tration with di.stortion, espe- 
cially of the distal half of the 
stomach. They occur in younger 
individuals than do tumors of 


malignant typo with symptoms 
extending usually over a jieriod 
of a year or two without marked 
cachexia, although there may he 
rapid weight lo.ss and some ane- 
mia. The blood Wassermann 
usually is positive hut the spinal 
fluid often negative. ^iinor 
central nervous .sy.slem signs, 
however, iirobably moi-e fre- 
quently than visceral, or any 
other lesions, are associated 
with gastric syidiilis. Usually 
there is a gastric achlorhydria 
(80 i)er cent) but not commonly 
gastric retention (15 per cent). 
Hypoacidity, Stokes regards as 
a characteristic tendency in all 
patients with .syphilis at any 


FIr. .■?. 10/2(i/2!t — Tlirrc niontlis aftor 
bcRinninR of trciitniont. The ilefcct 
is Ic.ss marked and the eapiirily of 
the stomach considerably increased. 




FiR. ■!. I/O '.11 — Nearly 2 years after 
the bcRinnitiR of treatment. Stomach 
praclirnlly normal except for indim- 
tation on Rrcater ciir\atiire. 


stage. The mo.st chanicteristic 
diagnostic criteria arc: 

(1) X-ray deformities sug- 
ge.stive of cancer with or 
without a jtalpable mass. 

(2) A comjtaratively young 
individual. 

(3) The presence of other ev- 
idence of syphilis. 

('!) Prompt response to anti- 
.syphilitic treatment with 
rapid gain in weight tind 
disappearance of diges- 
tive disturltances. 

The Carman-Eusterman cri- 
teria, as tabulated by Stokes, 
arc as follows : 


The Carman-Eusterman Criteria in the Diarpmsis of Gastric 

Sjiphilis 


naMi'.M, 


1. Avf*rnj:»‘ llilrly livi* yr;ir*» In 

fftrilrnst \n nv*'raK«* iiln-r «j:i* nf 
fnrl.V'llvp nrnl rnnerr nt'P nf llfty- 
four, 

li. Avorapp «I«rntlnn of fiyinptonm two 
yrnrt*. 


ii. I’roirTPMHlv** OH from 

InUrnulltont oitirfo, oici-pt nt out- 
wt, 

•I. Prf’Kprvn ( Ion of npiiotito, or rnvon- 
ouf*. «>» fllwlliipiiNlir*! from nnorciln 
In ennror. 

r», rntlont iiriilfmojirlMlM**!. luit not 
rrtcljpptlc. CoinlUIon Iif*lffT limn 
tlif (lunitlon of n»f Ii'Klori. If rnnerr, 
would Ipfifl onp to oxport. 

C, Vain, jrunwinjr In clinnu'trr. r<*lirvr«l 
I>.r vonililns:. 

7. KvldfUjfo of low rapnrity, of 

fu1lm*t>K or Imrstlnjr, nMUty to mt 
only Munll nim»uii!«. roUpf by vomit- 
Inu'. 
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An Unusual Instance of 

Primary Myosarcoma of the Stomach with Recovery Following Operation 


S ARCOMATA of the stomach 
are exceedingly rare. The 
majority of textbooks merely 
mentions the existence of such 
tumors. Statistics of the Mayo 
Clinic and those from other 
sources place the incidence of 
gastric sai'coma between one 
and two per cent of all the tu- 
mors of the stomach. Appear- 
ing as extra-gastric neoplasms, 
they do not offer an entity com- 

•I-’rom tlin JlMlica] nml S'lrs-ical .StTvici'f" <>t 
St. JIary's JJospltal, 

Siitjmlttwl XovaialK.T 12. 1024. 
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and 
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plete enough to formulate a defi- 
nite diagnostic syndrome clini- 
cally or roentgenologically. 

Pathology: The pathological 
manifestations vary greatly and 
it is difficult to make a clear-cut 
histological classification. Gross- 
ly, the “exogastric" forms ap- 
pear usually as sharply defined 
tumors and have either a pe- 
duncle or are "sitting” upon the 
stomach. The “endogastiuc” 
variety also may be peduncu- 
lated and often may be found 
moving around within the stom- 


ach proper. These tumors fre- 
quently invade the greater cur- 
vature, near to the antrum, and 
when they are pedunculated, ex- 
tend beyond the limits of the 
stomach. In such event, they 
may attain enormous size. The 
origin of these tumors is in the 
submucous, muscular or sub- 
serous layers of the stomach. 
Often they undergo degenerative 
changes such as hemorrhage, ne- 
crosis followed by cystic forma- 
tion, a condition which often 
causes difficulty in determining 
malignancy. 

Microscopically, the tumors 
present a variety of round, spin- 
dle or mixed cells. An admix- 
ture of other cells (fibro or myo- 
sai'comata) with subsequent 
secondary degeneration often 
renders a thorough histological 
diagnosis problematical. The 
round-celled sarcoma grows in- 
filtratively, while the spindle- 
celled form tends to be localized ; 
most of the exogastric tumors 
are represented by this class of 
cells. The former tumors ex- 
hibit a greater malignancy. 
Metastases relatively are rare, 
especially so in the case of the 
spindle-celled growths. A sa- 
lient feature of such sarcoma- 
tous tumors appears to be a de- 
creased malignancy. This for- 
tunate circumstance allows such 
tumors to be treated surgically 
with success. 

Symptomatology : The symp- 
toms encountei'ed are similar to 
those of retroperitoneal tumors. 
They may be classified as caus- 
ing disturbances through pres- 
sure into two groups. 

In the first group, the tumor 
is small and accompanied by ob- 
scure digestive symptoms which 
cause the patient little appre- 
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hension. In the second group, 
the tumor is large, the patient 
has gastric distress, vomiting, 
the appetite is poor, the function 
of the gastro-intestinal tract is 
irregular, alternating with con- 
stipation and diarrhea. Definite 
pain often is substituted by dis- 
tress. Often there is a pro- 
nounced anemia and there may 
be cachexia. Hemorrhage is 
fairly frequent, mostly in the 
form of melena. 

Differential Diagnosis: The 
position of the tumor in the_ up- 
per abdomen either to the right 
or the left side easily is confused 
with other tumor masses devel- 
oping in this region; special 
stud}-^ may be needed to elimi- 
nate the knowledge of the pres- 
ence of tumors other than the 
sarcomata being discussed. Es- 
pecially must the following dif- 
ferential possibilities be con- 
sidered: (a) Carcinoma of the 
stomach: Here a thorough X-ray 
study may eliminate doubtful 
cases. In carcinoma, a careful 
visualization of the irregulari- 
ties of the mucosal folds may re- 
veal defects characteristic for 
malignancy; in sarcomatous 
growths, the mucosa commonly 
is intact — a significant point in 
the evaluation of these tumors. 
(b) Other extragastric tumors 
such as submucous myomata — 
large pedunculated polyps occur- 
ring especially in the cardiac 
end of the stomach. ( c) Banti’s 
disease with gastric hemorrhage. 
Gross tumors in the splenic re- 
gion associated with secondary 
anemia may be very confusing 
and a differentiation almost im- 
possible. (d) Pancreatic cysts. 
( e) Retroperitoneal tunnors, such 
as sarcomata of the mesentery 
and mesenteric cysts, — mixed 
tumors of kidneys and supra- 
renal cysts of spleen, (f) Tu- 
mors of the bladder or ovary. 
Here a cystoscopic examination 
or special gjmecological exami- 
nation may clarify certain doubt- 
ful lesions. 

Treatment: Surgery alone is 
able to accomplish possible re- 
sults. According to numerous 
observers, a complete cure has 
been achieved by complete re- 
moval of sarcomatous or fibro- 


sarcomatous tumors of the stom- 
ach. They are, as a rule, easy 
to resect without the surgeons 
being compelled to remove a 
large portion of the stomach, a 
fact which is very important in 
debilitated patients. 

Prognosis: Good in view of 
the relatively scant metastases. 

CASE REPORT 

Mr. A. M., age 54, American, mar- 
ried, city-credit agent, came in on ac- 
count of “indige-stion”, and a “tight- 


ness” at the belt line. His appetite 
was poor, he had pains after pai'tak- 
ing of food, cramps occasionally and 
dull aches and distension almost con- 
stantly. He vomited frequently; the 
vomitus consisting of food and bile 
but never blood; ho had noticed tarry 
stools and had suffered from inter- 
mittent diarrhea. He experienced 
dyspnea occasionally and had difficulty 
in working because of exhaustion. 
The patient had lost twenty pounds 
in weight during the previous six 
months. 

Physical examination: Emaciated 
male, with poor panniculus, .Slightly 
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subicteric skin; visible mucous mem- 
branes pale, tongue coated, teeth in 
poor condition; reflexes were normal; 
no thyroid enlargement or general 
adenopathy. Heart was normal in 
size and the sounds were clear; lungs 
were grossly normal except with few 
crepitations in the left base, posterior- 
ly. 

Abdomen; There was a huge mass 
in the upper, midportion of the ab- 
doni; it was the size of a man’s head 
and extended more to the left than to 
the right. It was of firm consistency: 
following respiratory movement it 
could be fixed in the epigastrium. It 
w a s slightly movable, protruded 
prominently and was fairly sharply 
circumscribed. 

The laboratory examination re- 
vealed a slight hj-pochromia : Hgb. 
54 per cent, R.B.C. 3,980,000, W.B.C. 
11,.300. Urine: slight trace albumin 
with occasional casts. 

The X-ray cxamhuilion of the 
stomach shovjcd; The viscus was dis- 
placed upwards and displaced marked- 
ly to the right. The outlines of both 
curvatures were sharply defined. 
However, the lower portion of the 
greater curvature near the antrum 
presented a pouching the significance 
of which could not be determined pre- 
cisely at the time of the examination. 


The duodenum was normal. Empty- 
ing of the stomach was considerably 
delayed. Twenty-four hours after the 
barium meal, the eolon was filled 
throughout. The roentgen picture 
was typical for an extrinsic tumor 
exercising a downward pressure upon 
the ascending and descending por- 
tions of the colon. On refilling the 
stomach at this time no connection 
between this organ and the colon was 
found. 

A tentative diagnosis of an abdom- 
inal tumor of retroperitoneal origin 
was made. A malignancy was con- 
sidered (possibly a sarcoma of the 
mesentery or a pancreatic cyst) in 
view of loss of weight and cachexia. 

Surgical exploration was advised 
and performed on August 26, 1933, 
by Dr. W. C. F. Witte at St. Mary’s 
Hospital. By a left rectus incision, 
the lesser peritoneal sac was opened; 
a mass the size of a large grapefruit 
was found. It was situated in the 
posterior chamber and attached to the 
posterior wall of the stomach by a 
narrow' base. It appeared to be a 
large multilocular cyst, filled with 
clotted blood and was adherent to the 
surrounding tissues. It was attached 
to the stomach by a small, thick stem 
which could be followed into the inner 
structures of the muscularis. A por- 


tion of the posterior wall of the 
.stomach was resected in order to re- 
move the tumor intact. 

The post-operative course was un- 
eventful and the patient left the hos- 
pital in three weeks. A course of 
X-ray therapy followed the surgical 
procedures. 

Pathological report: The histologi- 
cal examination revealed spindle- 
celled myosai'coma with cystic degen- 
eration and hemorrhage. 

Progress: The patient resumed his 
work, returned to normal weight and 
has had no evidence of I'ecurrence to 
the present date. 

SUMMARY 

A case of myosarcoma of the 
stomach is reported. 

Surgery is indicated in this 
type of neoplasm since operative 
removal usually is followed by 
good results because metastases 
are uncommon. Radical resec- 
tion of the stomach often can be 
avoided inasmuch as tumors of 
this type exhibit sharp demarca- 
tion from the remainder of that 
viscus. 
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ABSTRACTS 


Herrman, William G. 

A case of right sided atypical diaphragmatic hernia. 
Radiology 22:Zil-HC, J93i, 

Diaphragmatic hernias are commonly classified as con- 
genital or acquired, traumatic or non-traumatic and “true 
hernias” (with an hernial sac) or “false hernias” (non- 
saculated). The commonest sites for congenital hernia- 
tion, which presuppose embryologic weakening, are: 1. The 
esophageal opening. 2. The hiatus plcnro-paritoncalis 
(foramen of Bachdoleck). 3. The dome of the diaphragm. 
4. The foramen Morgagni. 5. A congenital absence of 
the left half of the diaphragm. 

Non-traumatic hernias which develop after birth usually 
have an enclosing sac. Traumatic herniation commonly 
occurs through the esophageal opening, in which case 
there is apt to be a sac, or through the posterior portion 
of the left diaphragm, when there is usually no sac. Her- 
niation through the diaphragm on the left side is not so 
uncommon as was thought in preroentgen days. 

The author reports a case to which he has been unable 
to find a parallel in the literature of recent years; The 
patient, following a roentgen study, was explored sur- 
gically and later at necropsy and more detailed informa- 
tion obtained. A IT-year-old, slender, colored female 
emaciated from pernicious vomiting of four days' duration, 
gave no history of previous gastrointestinal disturbance. 
The abdomen was scaphoid. The right chest gave signs 
of hydropneumothorax. X-ray study revealed right sided 
herniation of the pyioric end of the stomach and duo- 
denum through the right posterior diaphragm, with ob- 
struction below this point. Operation and autopsy dem- 
onstrated this to be through the mesial lumbo-costal arch 
behind the outer crus, involving the distal half of the 
stomach and six inches of duodenum. There was a well- 
defined ring in the diaphragm, and the herniated viscera 
were covered with a sac which occupied the inner lower 
portion of the right pleural cavity and measuring about 
six inches in diameter. The stomach was adherent to the 
sac at its apex. Appreciable inflammatory change, 
petechiae in the mucosa and serosa of the stomach and 
duodenum were present from the .strangulation. Death 
was due to high, strangulate, intestinal obstruction which 
depressed the patient’s reserves beyond her power to react 
to antishock measures postoperatively. 

James T. Case, Chicago, III. 

Tamiya, Ch., and Nosak, Sch. 

Diagyiosis and Therapy of Peduncidated Tumors of 
the Oesophagtis. Fortsch, auf deni Gehiete d. Roentgen 
Strahlcn, May 1, lOSJt, B H 5. 

A pedunculated fibroma of the oesophagus is reported. 
The roentgenological visualization W'as established by a 
special method and the tumor was removed at oe.sophagos- 
copy. The patient enjoys good health one year after the 
complete removal. 

This is the thirteenth case of non-malignant tumor of 
the oesophagus reported in the literature. 

Roentgenological examination is of paramount impor- 
tance and the employment of seriological pictures in up- 
right position is stressed. The patient is rotated to about 
90 degrees and aimed exposures are made at different 
angles giving almost plastic impressions. This technique 
is equal in value to that of Palugyai’s (air in.sufllation). 

In contrast with carcinoma of the oesophagus there is 
no “axis-stenosis” to be found but rather a central shadow 


with a perifocal stenosis. The latter has a tendency of 
having striated contours. The walls surrounding the 
tumor are not rigid and the peristaltic activity is not 
lost. The pedunculc is displayed by a characteristic de- 
fect of the .shadow. Differential diagnosis docs not offer 
difficulties as other pathology (carcinoma, struma, aneur- 
y.sm, varices, mediastinal tumors) easily is ruled out. 
The case presented by the authors is illustrative in that 
not every suspicious tumor of the oesophagus is carci- 
noma but if such non-malignant lesions are diagnosed in 
time, patients’ lives can be saved. 

M. E. Gabor, Milwaukee, Wis. 

Allen 0. Whipple, M.D., F.A.C.S., and Theodore S. 

Raiford, M.D. 

The Type and Grade of Gastric Carcinoma in Rela- 
tion to OperabilUy and Prognosis. S., G. and O., 
59 :307-Ji00, Septemher, 193Ji. 

The most interesting and practical part of this compre- 
hensive paper is that concerned with the pre-operative 
determination of the type of tumor and the grade of ma- 
lignancy. The records show that those patients giving a 
rapid fulminating history of carcinoma are most apt to 
harbor a growth of relatively greater malignancy. The 
same is true of those giving a history of an ulcer of 
several months progres.sing steadily and failing to im- 
prove after conservative treatment. On the other hand 
those giving clinical manifestations of no great severity, 
which develop slowly over a period of several months, are 
in the majority of instances Grades I and II. Gastric 
analyses show the percentage of achlorhydrias is greatest 
in the fungating type, least in the carcinoma-on-ulcer 
type, greatest with tumors located in the pars media, least 
in the pylorus. On physical examination the large fun- 
gating tumors are the type most likely to be felt. 

In addition to these criteria the authors discuss the 
X-ray evidence, pathological studies, and operative find- 
ings in the various types. They believe that more accu- 
rate results could be obtained if the cases were studied 
by a gastroduodenal clinic consisting of a surgeon, phy- 
sician, roentgenologist, and pathologist. They rather ac- 
cept the rules of Lahey and Jordon for limiting the con- 
servative treatment to those who within a period of three 
weeks are symptom free, whose lesion, by X-ray study, 
shows a definite decrease in size, and whose feces and 
gastric contents show a disappearance of blood entirely. 
The article ends by quotations from Maes and Curtis, 
indicating that exploratory laparotomy has a definite 
place even in those cases where accurate diagnosis cannot 
be made otherwise — remembering that “in malignant dis- 
ease the certainty of diagnosis is frequently also the cer- 
tainty of death” and that “it is better to have a less 
accurate diagnosis and a more favorable prognosis”, 

J. Duffy Hancock, Louisville, Kentucky. 


G. Maranon, J, Collazo, L. Gaetan and E. Roda, 

Endocrinology. The Action of the Adrenal Cortical 
Hormone on the Elimination of Cholesterol by the 
Bile. 18:393-396, May-June, 193i. 

The authors present evidence to suggest that in man 
and dogs the administration of suprarenal cortical hor- 
mone produces an increase in the cholesterol content of 
the blood and the bile. 

Dwight L. Wilbur, Rochester, Minnesota. 
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A Physiologic Treatment for Peptic Ulcer 

Developed in the Research Laboratories of 
Northwestern University Medical School 


TN the Alvarez Lecture* pre- 
sented before the American 
Gastro-Enterological Society, 
May, 1933, Hurst stressed the 
fact that “ It is a matter of 
common experience that mucus 
is rarely present in much excess, 
except in patients with hypo- 
chlorhydria or achlorhydria.This 
is due to the fact that the hyper- 
sthenic stomach is capable of 
secreting very little mucus com- 
pared with the hyposthenic 
stomach, whether in response 
to an irritant or as a result of 
inflammation (Bonis). . . . More- 
over, owing to the deficient 
power of secreting mucus, which 
is a characteristic of the hy- 
persthenic stomach, the protec- 
tion against damage afforded 
by a layer of mucus in the hypo- 


sthenic stomach is absent.” 

Gastric Mucin-Stearns is sug- 
gested to overcome this defi- 
ciency and thereby supply this 
protection. 

in tho questionnaire report compiled 
by Northwestern University Medical 
School on ulcer patients treated with 
Gastric Mucin, there were 226 intrac- 
table ulcer patients not responding to 
any other type of therapy. Of tiiesa, 
137 were rendered symptom-free, 64 
improved and there were 25 failures or 
recurrences while on Mucin Therapy. 

The purity and uniformity of 
Gastric Mucin-Steams in ulcer 
patients are backed by years of 
experience in the preparation of 
physiological and biological 
therapeutic agents. Every batch 
is carefully assayed by the 
Gastric Mucin Committee of 
Northwestern University Medi- 
cal School. 


FREDERICK STEARNS & COMPANY 

DETROIT, MICHIGAN, U.S.A. 

N*w yorSt KinsasCity San Frincisco Windior, Canada Sydney, Australia 


* A. F. Hurat, British Medical Journal, July 15, 1933, pa^es 89-94. , 





N MANY digestive ailments, pathogenic bacteria resident in the lower bovvel act 
eitlier as direct causative agents or to aggravate lesions wdiich have been 
initiated by systemic or constitutional deficiencies. 


Clinicians, bacteriologists and pathologists unanimously agree that, so far as 
possible, the alimentary-tract content of pathogenic bacteria and their harmful 
products should be reduced. 


Alpha-Napheo, whether as such or in the jelly-form, by rigid and unbiased 
laboratory tests (on both man and animals) has been found te be a very potent 
preparation in reducing the number or inhibiting the growth of pathogenic organisnjs 
present in the lower bowel. No evidences of toxicity have been observed even when 
the preparations have been given in dosage far greater than called for clinically. 


The preparation is dispensed as Liquid Alpha-Napheo Germicide and the Jelly 
of Alpha-Napheo in Enteric-Coated Capsules. Beneficial results, in-so-far as reduc- 
tion of the number and kind of pathogenic bacteria are concerned, have been 
achieved by the daily administration of these products in suitable dosage. 

No evidence has been brought forth that normal digestive functions are disturbed 
while Liquid Alpha-Napheo Germicide and the Jelly of Alpha-Napheo in Enteric- 
Coated Capsules are being exhibited. 


The Manufacturer, a trained laboratory investigator, would appreciate Clinicians 
in Institutions as well as general practitioners, putting Liquid Alpha-Napheo 
Germicide and the Jelly of Alpha-Napheo in Enteric-Coated Capsules to actual test. 

It would seem that these preparations are capable of acting favorably in chronic 
ulcerative colitis, amebiasis accompanied by the presence of dysentery-producing 
organisms, acute “Summer” dysentery of children, ordinary bacillary dysentery 
and kindred affections. 


If applied for upon physicians’ stationery or their prescription blanks, the 
Manufacturer is willing to forward a liberal supply of Liquid Alpha-Napheo Germi- 
cide and the Jelly of Alpha-Napheo in Enteric-Coated Capsules for actual trial. 
With the trial samples, data respecting research and clinical investigations also 
will be sent. 

Enquirers Should Address 
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Redondo Beach, California 


NOTE; — These preparations arc not anti never ■will be olTcrcd through channels other 
than those concerned witli llie medical profession. 


WMmrmm 


y/MMumm. 



mm 




Official Publication of 

THE AMERI<^AN GASTRO^-ENTEROLOGICAL ASSOCIATION 


CONTENTS 


Section I — Clinical Medicine 

Anemia Following Oi’EnATJONS ON TTiE Stomach — Howard R . Hartman , M . D . and George B . Easlerman , M . D . . - . . 

The Resi-lts or Fat Tolioiance Tests and Blood Suoaia Estimations pEnronMED on Patients Ajtected avith Peptic TJixier — 
Maurice A .. SrUnilker , M . D . and E . S . Emery , Jr ., M . D . - 

An Instance or Gki^tinous Caecinoma of the Duodenum — J . Allen Wilson , M . D . and John F . Noble , . M . D . - - . . 

Section II — Experimental Physiology 

The Applied PfivsroLOGV OF THE GASrno-lNTESTiNAL liVNEnvATiON — A . C . Ivy , Ph . D ., M . D . - - . - 

The Eptect of Meolwical Stimulation op the Duodenum, Coix»n and the Stoauch on the CEnEniiAL Cincui,ATioN and 
I.NTDAC nANiAL PnEssuRE — John Vandolah , M . S . and Lalhan A . Crandall , Jr ., M . D ., Ph . D . - - - - - . r - 

Section III — ^Nutrition 

Gnowrii OF Diahltic CniLDnEN—J/eno' -A Jo/m, M.D. - 

The NuTiiinoNAL and Digestive .System Aspects of Pepnicious Anemia — L . G . Zerfas , B . S ., M . D ., F . A . C . P . and Beaumont S . 

Cornell , M . D ., F . A . C . P . - 

Adsthacts 

Section IV — ^Therapeutics 

Medical Aspects of Peptic Ulceh with Special REPEnENCE to Diagnosis and Tdeatment — Arthur F . Chnee , M . D . - - . - 

Abstoacis _ 

Section VI — Abdominal Surgery 

Diseases OP THE Pancbeas, Especially Acute Pancpeatitis AND its Tbeataient — John Douglas , M . D . - - - - ' - 

Abstbacts - . . - - - - - - - - - - 

Section VII — ^Surgery op the Lower Colon and the Rectum 

Malignancies of the Coi>on with Especial Refebence to those of the Rectal Zone — John F . Erdmann . M . D ., F . A . C . S . 
AbSTP.ACT.S r, - -, - - - - - - - - - - - - - - - - - 

Section VIII — ^Editorial 

The “Gbaduatb Fobtnigiit” on Diseases of the Gastbo-Intestinal Tbact Recently Conducted by thf. Nem' Yobk Academy 
of Medicine — Frank Smithies , M . D . 

Expebience with Biajod-Tban-sfusio.n ivmcii Adds Pboof to the View that afteb a Meal the Bixiod Contains Unchanged 
Pbotein — Walter C . Alvarez , M . D . - 
The .Toubnal Enjoys its Fibst BininDAY — BeaamonlS . Cornell , M . D . 

; , , , Section IX — ^Book Reviews 

Beitbag Zun Kenntnis des Ileum Tebminale Fixatom und Ileus Ilei Tebminalis Fixati — Peterson , Lennart - - - - 

Section X — ^After “Hours” 

History of Ga.stro-Entebology — Col . Fielding H . Garrison , M . D . .... ........ 

; Section XII — “The CLimc” 

High Rectal Pain Relieved by Elimination and also by “Test-Free” Diets — F . W . Bramigk , Ph . D ., M . D . - - - - 

. Dystbophia Adiposogenitalis AND ITS Related Disturbances — C.Viclor Richards , A . B ., M . D . - - - 

. (INDEX NUMBER) . 



PUBLISHED monthly BY THE 8ANDFIELD PUBLISHING CO., FORT WAYNE, INDIANA 


Volume i 


: FEBRUARY, 19; 


Number 



HE GASTROINTESTINAL SYNDROME 
ESPONDS TO THE PHYSIOLOGIC AID OF 



(searle) 



■ This new development in colonic therapy is rccom* 
mended as a highly useful, natural adjuvant in the 
treatment of constipation, colitis and the peptic 
ulcer syndrome. 

IN THE BOWEL 

Metamucil produces a formed, plastic, mucilaginous, 
lubricating and non-irritating fecal mass. 

Bysodoiog,Metamucil discourages stasis, regulates 
colonic peristalsis— enco//r<T^ej physiologic cmaiatiou. 

IN PEPTIC ULCER THERAPY 

Metamucil— an outgrowth of the mucin idea— offers 
the advantages of palatability, economy. 

Metamucil is not only protective to the ulcerated 
area and acid-absorbent in the stomach, but it exerts 
an invaluable secondary effect in peptic ulcer. 

Metamucil helps provide symptomatic relief from 
pain by aiding in the correction of accompanying 
colonic dysfunction. 

Metamucil is nontoxic, easy to take; there is no 
rectal seepage. 

We invite you to write for complete literature 
and clinical sample. 
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the soothing, protective quali- 
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the putrefactive and proteo- 
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Clinical evidence shows 


for babies 


help to overcome digestive upsets 



Pediatricians know the dangerous compli- 
cations that may develop when babies suffer 
frequent intestinal upsets. • Bui miv, scientists 
have discovered a new way of preparing babies’ 
solid foods that makes them easier to digest, 
makes their nutriment more quickly and com- 
pletely assimilable. Libby has found a special 
way to apply the process of Homogenization to 
vegetables, fruits, cereal and soup. Even coarse 
fibers are made smooth as milk so they are less 
likely to cause digestive upsets. • Results of 
clinical feeding tests show that Homogenized 
Foods represent a substantial advance in infant 
feeding. Below is the summary report of tests 
made on i6i babies (between 2 and 15 months 
of age) in 6 hospitals. Homogenized Foods 
were the sole supplement of the milk diet. 

1 Foods were well tolerated and liked. 

2 No cases of vomiting, colic, diarrhea or any other gastro- 
intestinal disturbances were charged to the foods by supervising 
pediatricians. 

3 Six cases of constipation were relieved when Homogenized 
vegetables were added to babies’ diets. 

4 Both the gross and microscopic examination of the stools 
showed that Homogenized Foods were well digested and 
assimilated. (See photomicrographs at right.) 

5 Infants tvere active, well-nourished. Had improved color 
and muscles of firmer texture. 

Combinations recommended by 
leading pediatricians 

Because there is no single vegetable or fruit that includes all 
minerals and vitamins necessary to health and growth, pediatri- 
cians recommended Libby’s Homogenized Foods be formulated 
in combination Libby’s Homogenized Foods come in six of 
these suggested blends: three vegetable combinations, a fruit 


Camera Proof that Homogenized Foods 
are more completely assimilated: 

(Photomicrographs of stools diluted 7 times with water and 
stained with Lugol’s solution.) 
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Stool ofnormal baby fed home- 
strained vegetables. Some of 
the food cells appear undi- 
gested. Many coarse fibers 
are also seen. 


Stool of normal baby fed com- 
mercial-strained vegetables. 
Here, also, some food cells 
have not been completely di- 
gested. Note coarse fibers that 
mav cause intestinal irritation. 


Stool of norma] baby fed 
Homogenized vegetables. Note 
better digestion of all nutri- 
ment. No coarse fibers to cause 
irritation. Allneeded bulkpres- 
ent in fine, smooth particles. 






that includes all combination, a soup, and a remarkable new cereal that has almost twice 
growth, pediacri- as high a caloric value as other cereals in general use for baby feeding, 
ds be formulated ^ You invited to write for samples of Libby’s Homogenized Foods — 
i come in six of and booklet, “A Synojjsis of the Research on a Group of Homogenized 
)inations, a fruit Foods for Babies.” Address Libby, McNeill & Libby, Dept 2AD Chicago, 

} 

L>H omoaenized s 

FOODS FOR BABIES 

Unseasoned except for salt. Packed in enamel-lined tins 
III 
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OR the patient who is in need of more nour- 
ishment hut who is distressed Ijy foods whicli 
are not readily digestible, we submit for ytnir considera- 
tion the following qualities of Pet Milk. 



Jl Whole cow’s milk made doubly rich by evaporating 
part of the natural water. 


More readily digestible than ordinary bottled milk. 
The curds which form are small, soft, non-irritating. 

3 Free from all bacterial life — a safeguard against ill- 
ness or irritation from this source. 


4 


Always uniform in milk solids. 


Richer in vitamin D than ordinary milk — irradiated 
with ultra-violet rays. 

6 The least expensive milk obtainable — costing less gen- 
erally than bottled milk — often no more than half as much. 

An ideal combination of qualities — a rich milk in its 
safest and most readily digestible form, at the lowest cost. 


PET 


We’d like to send you additional facts, and samples of Irra- 
diated (sunshine vitaminD) Pet Milk for experimental use. 


milk COMPA NY 

Please send me, free of charge, 

I I Illustrated book telling about the 
production, the irradiation and 
the superiority of Irradiated Pet 
Milk. 

I I Booklet containing recipes for 
the preparation of dishes especi- 
ally rich in milk. 

n Samples of Irradiated (sunshine 
vitamin D) Pet Milk. 
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SECTION I — Clinical Medicine: Diseases of Digestion 


Anemia Followins Operations on the Stomach ^ 

By 

HOWARD R. HARTMAN, M.D. 
and 

GEORGE B. EUSTERMAN, M.D. 

KOCUKSrF.R, 3rr.VXK.SOTA 


G radually there has accumulated an ap- 
preciable number of case.s in which total 
gastrectomy has been performed and many cases 
in which subtotal gastrectomy has been performed 
for diverse conditions. Coupled with cognizance 
of the fact that anemia of variable severity some- 
times may follow operations on the stomach, a 
considei’able literature on the subject has ap- 
peared in recent yeai’s. 

For many years members of the medical pro- 
fession have been impressed by the close rela- 
tionship between achlorhydria and primaiy and 
secondary forms of anemia. The I'esearches of 
Castle and his co-workers have demonstrated con- 
clusively the presence in normal gastric juice of 
an activating substance that is necessary for 
hematopoiesis, and its absence in the gastric se- 
cretion of patients who have pernicious anemia. 
Therefore, theoretically at least, it is not illogical 
to conclude that total gastrectomy, removing as it 
does this intrin.sic factor, .should sooner or later 
give rise to pernicious anemia. 

By the same token, subtotal gastrectomy, fol- 
lowing which often only a small portion of the 
cai’dia remains, the mucous membrane of which 
may be the seat of chronic inflammatory changes, 
should produce the same re.sult. Careful ob.serv- 
ers, moi’eover, have prophesied that all patients 
who have undergone gastrectomy eventually will 
have a primary or a secondary form of anemia. 
Notwithstanding this, cases of primary forms of 
anemia are comparatively rare. What may be the 
effect on the blood, over longer periods of post- 
opei'ative life than usually obtain, I’emains to be 
determined. 

Apart from the possible effects of the operation 
on the blood-forming function, occasionally we 
have observed the interesting clinical fact that 
pernicious anemia and srastric carcinoma may co- 
exist in the same individual, and yet neither may 
bear an obvious causal relationship to each other. 
Also, occasionally, we have observed the hemo- 
gram characteristic of pernicious anemia in cases 
of benign gastric tumor ; this type of tumor usu- 

♦Frorii the Plvlslon of 310(1101110, Tlie 3fiiro Clinic. 
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ally is associated with achlorhydria. Not infre- 
quently the chai'acter of the blood count and the 
color index in cases of gastric carcinoma, espe- 
ciallj"- in those cases in which the growths are of 
the advanced, diffuse foi*m, are indistinguishable 
from those of pernicious anemia, although definite 
differences may exist from a morphologic stand- 
point. 

PERNICIOUS ANEMIA 

Pernicious anemia has been reported to have 
followed gastric resection for carcinoma, ulcer, 
and gastx'ic syphilis, and even to have followed 
gastro-enterostomy for benign ulcer. This phase 
of the subject is well covered by the articles of 
Rowlands and Simpson, and of Goldhamer. 

The first case of this nature observed in this 
Clinic was reported in 1921. 

Case 1 . — A white man, aged fifty-eight, was operated 
upon by W. J. Mayo, who performed total gastrectomy, 
including 1.5 cm. of the esophagus, for carcinoma of the 
posterior wall extending to within 4 cm. of the esophagus. 
The condition of the blood before operation was satisfac- 
tory; hemoglobin 80 per cent, and erythrocytes 5,520,000 
per cubic millimeter of blood. There was no free hydro- 
chloric acid in the gastric content. A little more than a 
year and a half following the total gastrectomy, the con- 
centration of hemoglobin had been reduced to 65 per cent, 
erythrocytes ranged from 2,000,000 to 2,800,000 per cubic 
millimeter of blood and the color index was 1.2-f ; how- 
ever, nucleated red blood cells were absent and there was 
no evidence of changes in the spinal cord. Roentgenologic 
and general physical examination revealed no evidence of 
local recurrence of the growth or of metastasis. 

When the patient returned to this Clinic, thirteen 
months later, a history was obtained of frequent recrudes- 
cence and remission of anemia, and of severe attacks of 
epigastric pain in association with “bilious” vomiting and 
progres.sive decline. This patient also had chronic diar- 
rhea. The stools contained excessive amounts of fat and 
undigested muscle fibers which might have been the result 
of chronic pancreatitis or jejunal disease or dysfunction. 
The patient lived nearly four years after the operation. 

Case 2 . — The second case to come to our attention, in - 
which it seemed highly probable that pernicious anemia 
was present following gastr-ic resection, was that of a 
white woman, aged forty-seven, who first entered this 
Clinic, September 4, 1920, because of “stomach trouble” 
and weakness. The patient’s mother had died from carci- 
noma of the breast. The patient herself had had a num- 
ber of infectious diseases, in addition to periodic sore 
tongue or aphthous stomatitis. Both oviducts and both 
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ovaries had been removed nineteen years before because 
of chronic infiammatory pelvic disease. Appendectomy 
had been performed at the .same time. Tiic patient bad 
bad intermittent attaclc.s of diarrhea .since childhood, but 
in the ten years before we first saw her these attacb.s had 
been much more freeiucnt and of longer duration and had 
been as.'^ocialed with moderate loss of weipdit. The stools 
had been profuse and liquid, and usually the first liowd 
movement of the day bad occurred in the early moniinjt- 
The woman had pone to stool two to .six times dtiily in 
the course of an attach. Ton years before her admission, 
she fir.st had experienced pastric disturbances. Tlicse had 
Ijcen characterized by “spclis” of burninp epipastric pain, 
which first had appeared two to three hours after meals 
and had been associated with nausea and repurpitation 
of salty, watery material. Food, hut not nlhaii, had af- 
forded relief. Tlie last exacerbation, which had hepun 
three months previously, had been associated with much 
weakness. On several recent occasions, the vomitus had 
contained 1 or 2 fluid ounces (30 or GO c.c.) of bripbt 
red blood. 

E'xavnixalion disclo.sed that the woman was .severely 
anemic, although she was fairly well nourished. She had 
a large mass in the upper part of the abdomen, extendinp 
to the left midclavicular line. Fractional analysis of the 
gastric content gave the following results: total acidity 
10 units, no free hydrochloric acid in any fraction (both 
of the foregoing determined by Topfer’s method), no pro.ss 
or occult blood, and a volume of 130 c.c. Ttoentpcnoscopic 
and roentpenographic examination revealed an extensive 
filling defect in the stomach, beginning above the pylorus, 
extending well above the indstirn ojif/n/nWs, and involving 
chiefly the posterior wall. The concentration of the hemo- 
globin was 40 per cent; erythrocytes numbered 3,200,000 
and leukocytes 5,800 per cubic millimeter of Idood and the 
color index wa.s O.G-K The percentages of the different 
type.s of leukocytes were a.s follows: polymorphonuclear 
neutrophils, G3.5; small lymphocytes, 27.5; large lympho- 
cytes, 5.0; eosinophils, 3.0; and basophils, 1.0. There was 
slight anisocytosis, poikilocytosis, and polychromatophi- 
lia. Aphthous stomatitis, and a superficial ulcer on the 
tongue also were noted. The diagnosis was: extensive 
gastric carcinoma with marked secondary anemia. 

Laparotomy, performed September 30, 1020, by W. J. 
Mayo, revealed an ulcerated, necrotic carcinoma of the 
posterior wall of the .stomach, the lower border extending 
well beyond the incisura anpalario. About two-thirds of 
the stomach, including the growth, was resected, and ante- 
colic, end-to-side anastomosis of the Polya-Balfour type 
was made. 

The patient was readmitted November 24, 192G, becnu.se 
of extreme weakness, edema of the ankles, dyspnea, pufTi- 
ness of the eyelids, pallor, occipital headaches, occasional 
vertigo, non-productive cough, and transient numbne.ss 
and tingling sensations in the hands. She had been aware 
of the paresthesia for the past three or four ycar.s, and 
of the anemia and its associated symptoms for at least 
six months. The diarrhea had ceased four months pre- 
viously. For eighteen months following operation. At 
monthly intervals, the patient had been given a course of 
roentgen therapy in the hope of avoiding neoplasm recur- 
rence. Transient arthritis of the right knee, tonsilliti.s, a 
“dry” cough, and cy.stitis had preceded the onset of the 
anemia. So-called “canker sores” on tongue and buccal 
mucous membrane also had persisted. Milk and eggs, and 
foods containing them, such as custards, provoked nausea, 
burning epigastric distress, and vomiting. The patient 
Telt that the taking of hydrochloric acid had been very 
helpful. 

Examination revealed no evidence of local neoplasm re- 
currence in the stomach or of metastasis to the liver, 
bones, peritoneum, lymph nodes, or cnl-dc-sac. Analy.sis 
now disclosed anemia of the pernicious type. The concen- 
tration of hemoglobin was 29 per cent and erythrocytes 
numbered 1,320,000 and ieukocyte.s 2, GOO to 3,200 per cubic 


millimeter of blood. The color index v.a-s 1.0- and the 
volume index, O.'M. An occaf'ioniil nornmbln-t wmi found. 
Free hydrochloric nciil wits nb-fcnl from the gastric con- 
tent. On a diet high in liver and 1 ' drams (G c.c) of 
dilute hydrochloric acid, in water or in orangeade, with the 
menl.s, the concentration of hemoglobin incrca-ed to 70 
per cent anil the erylhrocyle count to 3,I !0.000 in thirty 
day.".. The woman';, jp neral condition wa- much improved 
and she was dismissed from our ob-ervation December 2H, 
192fi, with instnirtions to continue treatment ui:der the 
guidance of her phy.sician at her home. 

Six year;! Inter, the jiatient’.s phy.'icinn reported that the 
erythrocyte count was -1,G 18,000 and the leukocyte count, 
fi,‘20(l. Her blood pres.-iire wn;-. 140 mm. of mercury sys- 
tolic and 90 diastolic. .Sim wa" still .-ubject to attack'- of 
ve.sicnl irritability, and to -everi; occipital headari;e,>, 
which appeared early in the morning and which ■.•.ere 
relieved by taking "bromo-'eltzer". ltlne«‘< and death' in 
the family, and ;ierious financial los-e-, ho-.vcvcr, had 
caused considerable nervou' fatigue and emotional stre-s. 
The patient was quite well in 193” when she Inst was 
heard from. 

Of jfi'cal clinic.'il iiilcrf.tl i.i lln; fmil tiiat liiu 
tilntvo jintiont i.s ttlivt; thirtot.'ii year.s after jr.astric 
re.soction for cxleii.sive carcinoma. The tliarrlie.-i 
of lonjr slatuliiiffi and tlie condition of the month 
and tongue, which antedated the ofiemtion hy 
.some year.8, gtive the im))re.8.sion that the jiaticnt 
may have liad hereditary achylia gastrica and 
that eventually pernicious jitiemia would have de- 
veloped whether or not she had htid a gastric car- 
cinoma. Moreover, although the subjective gas- 
tric complaint was highly suggestive of an ulcer 
before the develojiment of carcinoma, the symp- 
toms may have been the result of erosive or ulcer- 
ative gastritis which may have be?n a precursor 
to the carcinoma, because we have no proof of 
the presence of achlorhydria in the earlier period 
of this woman's difliculty, the aphthous stomatiti.s 
and glossitis may have been of allergic origin, 
for such common allergenic sub.stances as milk 
and eggs definitely disagreed with her, and the 
atrophy of the filiform p.apillac characteristic of 
jiernicious anemia was not observed. Moreover, 
the anemia at the time of the operation definitely 
was of the secondary type, and the subjective 
manifestations of grave anemia, e.xclusive of par- 
esthesia, were not present until about five and a 
half years after operation. One may speculate at 
length, but it is not unlikely that the anemia, 
which resembled that of the iiernicious type, was 
a late, postoperative sequel, abetted by achlorhy- 
dria that was consequent on atrophic gastritis 
affecting the remnant of the stomach, or else 
abetted by focal infection, chronic diarrhea and 
inability to digest protein foods. 

The fact that both patients whose ciises have 
just been cited had diarrhea may be of consider- 
able significance. In Case 1 there was evidence 
of apparent pancreatic insufTiciency, at least of 
.steatorrhea, of whatever origin, but in Case 2 ex- 
amination for steatorrhea was not made. The 
diarrhea may have been the result of inflamma- 
tory changes in the small bowel, with resulting 
dysfunction of this organ of digestion and grave 
nutritional disorder such as is seen in idiopathic 
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steatorrhea. The blood picture in Case 2 may 
indicate hypochromic, megalocytic or erythro- 
blastic anemia. 

Of further interest are the instances of primary 
anemia developing following stenosis of the small 
bowel, or as the result of a gastro-jejunocolic 
fistula. An instance of the latter was repox*ted by 
Fairley and Kilner. In their case the anemia dis- 
appeared after the fistula had been repaired. 
Furthermore, Rowlands and Simpson have ex- 
pressed the opinion that the blood picture in cases 
of postoperative primary anemia is akin to that 
of anemia associated with idiopathic steatorrhea 
or to the various forms of tropical anemia, be- 
cause the concentration of serum bilirubin usually 
is within normal limits, the Van den Bergh reac- 
tion is indirect and megaloblasts occur less fre- 
quently than in primary idiopathic anemia. 

Case 3 . — A white man, aged fifty-two, entered this 
Clinic April 5, 1915, with an abnormal gastric condition 
of two months’ duration. This was characterized by a 
dull, constant, epigastric pain, which at the outset had 
tended to be projected toward the right iliac fossa, but 
later it had extended toward the left costal arch. Eating 
or drinking neither aggravated nor relieved the pain. 
Aside from stating that he belched and had lost 15 pounds 
(6.8 kg.) in the previous two months, the patient made 
no other complaint. 

The physical examination gave inconsequential rc.sults, 
barring the fact that it revealed the presence of a poorly 
defined epigastric mass. The concentration of hemoglobin 
was 82 per cent; erythrocytes numbered 4,220,000, and 
leukocytes, 8,000 per cubic millimeter of blood. The total 
acidity of the gastric content was 6 units; and free hydro- 
chloric acid was absent (both determined by Topfer’s 
method). Blood was present in the aspirated material. 
An opaque meal was not unduly retained. A roentgeno- 
gram of the stomach disclosed an extensive filling defect 
of the pars pylorica. The diagnosis was; carcinoma of 
the pyloric antrum without pyloric obstruction. 

W. J. Mayo, who operated April 9, 1915, found an ex- 
tensive carcinoma in the pyloric half of the stomach. The 
growth was large, fungating, necrotic, and edematous. 
Two-thirds of the stomach, including the neoplasm, was 
resected, and resection was followed by the making of a 
Mikulicz-Hartman-Polya type of anastomosis. The patho- 
logic report was “carcinoma without involvement of lymph 
nodes”. Convalescence was uneventful. 

We are indebted to Dr. Harold Marsh, of the Jackson 
Clinic, for information concerning the patient’s subsequent 
course. The patient was reexamined May 2, 1922. He 
had been in good health until December, 1921, when, fol- 
lowing an acute cold, he had begun to lose weight and 
.strength, had become pale, and had begun to be dyspnoeic 
on exertion. In this interval of five months, he had lost 
about 15 pounds (6.8 kg.) and had become so weak that 
he had been able to climb stairs only with considerable 
difficulty. His mouth had been sore off and on. For six 
■ weeks before the examination he had complained of numb- 
ness of the fingers. He had not experienced any gastric 
disturbances since his operation. 

The skin was of a lemon-yellow hue, and the mucous 
membranes were extremely pale. There was a localized 
systolic murmur at the apex of the heart. The spleen 
was not palpable. The concentration of hemoglobin was 
40 per cent; erythrocytes numbered 1,950,000, and leuko- 
cytes 21,000 per cubic millimeter of blood. The percenf> 
ages of the different types of leukocytes, based on a count 
of 200 cells, was as follows; lymphocytes, 38; polymorpho- 
nuclear neutrophils, 60; eosinophils, 1.5, and basophils, 
0.5. Between May 9, 1922, and January, 1923, four trans- 
fusions of blood were given. In addition, the patient re- 


ceived elixir of iron, quinine and strychnine, Blaud’s pills, 
and dilute hydi-ochloric acid. Subsequent examinations of 
blood gave the results recorded in Table 1. 

Leukocytosis in pernicious anemia is unusual, but it has 
been reported to have occun-ed in the course of spontane- 
ous i-emissions or following treatment with liver. Norma- 
blasts or megaloblasts were not found in Case 3, 

The patient underwent a second operation, for enlarged 
spleen and anemia, elsewhere, October 27, 1923. Evidence 
of recurrent carcinoma or metastasis was not discovered. 
The patient succumbed to pneumonia a week later. Nec- 
ropsy was not performed. 

Morphologic studies of the blood have been 
found to be essential in the diagnosis of primary, 
hyperchromic anemia, for only rarely does sprue, 
with which it may most easily be confused, simu- 
late it. Since such studies were not made rou- 
tinely before 1928, we cannot unequivocally say 
that, in the cases cited, the anemia was of the per- 
nicious variety. Future observations on patients 
who have undergone extensive or total gastric 
resection for gastric carcinoma, especially those 
who have achlorhydria, and who are fortunate 
enough to survive the operation for a number of 
years, coupled with modern hematologic methods 
of diagnosis, will determine whether anemia of 
pernicious type is an end result of a coincidence. 

According to Watkins, who furnished us the 
following data, in pernicious anemia, the charac- 
teristics of the erythrocytes are as follows: 1. 
The cells are larger than normal (macrocytosis). 
2. Poikilocytosis, or cells the shape of a pear, with 
a tendency of most of the cells to be elongated, is 
present. 3. The content of hemoglobin ordinarily 
is normal, resulting in normochromasia. 4. Usu- 
ally some very small erythrocytes, about a half to 
a third the size of a normal cell will be found. 
These cells, when found along with the macro- 
cytes, practically are diagnostic of pernicious ane- 
mia, for they do not occur in sprue. 

The same authority lays down the following as 
distinctly characteristic of the leukocytes: 1. 
There is a shift of neutrophils to the right, which 
means that the number of lobes of the nuclei is 
•increased. 2. There is a good deal of thinning 
and “stranding” of the individual lobes. 

Other morphologic features found in pernicious 
anemia, again according to Watkins, are also 
present in other severe types of anemia and are 
not diagnostic. 

Primary forms of anemia which may develop 
after gastro-enterostomy for peptic ulcer never 
have been observed in our cases. In view of the 
enormous number of cases in which gastro-enter- 
ostomy is performed, this lack of instances of 
anemia must be looked on as the result of coinci- 
dence only, because we have seen cases of perni- 
cious anemia in which there have been antecedent 
symptoms and signs of gastric or duodenal ulcer. 
It is not unlikely, however, that the achlorhydria 
which follows the operation may have hastened 
the development of anemia in patients predis- 
posed to its development. 

^ The rarity of primaiy anemia following exten- 
sive gastric resection, in our experience and in 
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that of other physicians of representative clinics 
is supported by the i-esults of experimental inves- 
tigations. Judd and Marshall and Walters have 
followed several of their patients who had been 
subjected to total gastrectomy, and none had suf- 
fered from development of a primaiy form of 
anemia at the time of the follow-up studies. Mann 
and Graham observed six dogs, on which total 
gastrectomy had been performed, for periods 
varying from eighteen months to six years. In 
none of the animals did anemia develop which 
could be ascribed to the loss of gastric tissue. 
I\y, Richter, I\Ieyer, and Greengard reported ab- 
sence of pernicious anemia among dogs that had 
been subjected to total gastrectomy, and some of 
the dogs had been observed for as long as ten 
years. The inve.stigators named were of the 
opinion that pernicious anemia following gastrec- 
tomy was an accidental happening, in all proba- 
bilit.v. Goldhamer iperiormed total gasti-ectomj' 
on eight macacus rhesiis monkeys, and reported 
that the specific blood picture of pernicious ane- 
mia of man did not develop within the six months’ 
period of observation, although certain feature.s 
of pernicious anemia could be discerned in the 
blood picture. The infrequency of pernicious or 
hyperchromic, macrocytic anemia following sub- 
total or total gastrectomy for carcinoma or benign 
gastric lesions, in our e.xperience, inclines us to 
the same viewpoint as that adopted by the experi- 
mental physiologists. 

However, the experimental animal may not be 
identically comparable biologically and pathologi- 
cally with the human patient who harbors gas- 
tric carcinoma. Therefore, one should keep an 
open mind as to the possibilities of grave, hemo- 
poietic disturbances, especially in those cases in 
which extensive resection for gastric carcinoma 
has been jierformed, and in which patients have 
survived for long periods. All such patients 
should be carefully observed from time to time 
with respect particularly to their blood-forming 
capacitv. 

.SECO.VD.-tRY .ANEMIA 

SMondary and hypochromic forms of anemia 
a.s direct results of operation undoubtedly are of 
much more frequent occurrence than are primary 
or hyperchromic anemia. The incidence may be 
greater than the comparatively small number of 
case.s reported would lead one to believe, because 
anemia may be present to a considerable degree 
without giving rise to .symptoms. This phase of 
the subject has been thoroughly reviewed by 
Vaughan and by various other writers. Walton 
encountered only six instances of anemia, all of 
sr-coiidary type, among 701 cases in which local 
re.section or partial gastrectomy had been per- 
formed. Ro-enthal and Abel examined the blood 
in ll-l of Rerg’s cases, from six months to .seven- 
teen years after sulitotal or total gastrectomy for 
peptic ulcer and for other conditions. They found 
no ca-e of pernicious or hyperchromic anemia; 
in f' p'-r ci' nt moderateiv severe, and in 5 per cent. 


severe anemia was observed. This anemia was 
not necessarily the result of the operation in all 
cases, in the opinion of these authors. 

Such clinical experience is more in accord with 
the changes in the blood following experimentally 
produced achylia gastrica. Ivy and his co-work- 
ers have shown that following gastrectomy hypo- 
chromic microcytic (secondary) anemia occurred 
in a few male dogs and in all pregnant female 
dogs. A similar type of anemia also occurred in 
gastrectomized rats, pigs, and, according to Gold- 
hamer, in monkeys. The achlorhydria was con- 
.sidered to be a factor predisposing to the develop- 
ment of anemia because it impairs the normal 
process of digestion as well as the assimilation of 
the antianemic factor. 

We shall next report one of the very few cases 
of severe secondary anemia following gastric re- 
section which has come under our observation. 

Case J ,. — A man, aged thirty-seven, came to this Clinic 
in May, 1924. He gave a history of gastric ulcer with 
hemorrhage. Nothing of significance was revealed on gen- 
eral examination except a tender region in the epigas- 
trium. Except that roentgenologic examination of the 
stomach gave evidence of a small gastric ulcer at the 
incisura, laboratory tests were not significant. The con- 
centration of hemoglobin was 80 per cent (Dare) ; erythro- 
cytes numbered 4,.500,000 in each cubic millimeter of 
blood, and analysis of the gastric content after a test meal 
disclosed total acidity of 40 and free hydrochloric acid of 
20 (Topfer's method). May 20, 1924, partial gastrectomy 
(posterior Polya) was performed. About half of the 
stomach was removed because of a subacute gastric ulcer 
situated immediately above the pylorus, on the posterior 
wall. The appendix was chronically inflamed, contained 
fecal concretions, and was removed. 

In August, 1929, the patient returned to this Clinic stat- 
ing that he had had no trouble with his stomach since the 
operation in 1924. He had not been troubled by indiges- 
tion, unless he overate or inge.sted too much greasy food. 
He complained of fatiguing easily, and of weakness. 
These symptoms had begun about a year before, and, at 
about the same time, the patient had noticed that he was 
becoming pallid. He was dyspnoeic and his legs ached. 
His tongue, he said, had been .sore, intermittently, for 
eight months, and on two occasions it had had the appear- 
ance of raw beefsteak. Overc.xertion caused palpitation 
and tachycardia. Ho found it necessary to take cathar- 
tics frequently, because of constipation. Occasionally there 
were numbness and tingling in the fingers. 

When the patient entered this Clinic the second time, 
the value for hemoglobin was .82 per cent; erythrocytes 
numbered 3,3.30,000 and leukocytes C,G00 in each cubic 
millimeter of blood. After a week, the concentration of 
hemoglobin was 20 per cent and erythrocytes numbered 
3,000,000. Examination of blood smears gave evidence of 
secondary anemia of hemoglobin deficiency type. Micro- 
.'copic examination gave no suggestion of pernicious ane- 
mia. Fractional analysis of the gastric content after a 
test meal, and after injection of histamine, disclosed ab- 
.sence of free hydrochloric acid. Little of consequence was 
revealed on general examination apart from the pallor 
and a palpable spleen. Because of the .sore tongue, the 
numbness and tingling, and the achlorhydria, it was be- 
lieved that dietary treatment with liver, such as is u.sed 
in pernicious anemia, ought to be tried. Several weeks 
of this treatment failed to produce improvement. Inas- 
much as good results had been obtained in perniciou.s 
anemia by the feeding of raw gastric material, it was 
thought desirable to trj- the eflect of this treatment. How- 
ever. the patient could not remain at the Clinic: there- 
fore. he was sent home with directions to try fetal liver. 
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For about four and a half months he took the prescribed 
dose; also he took dilute hydrochloric acid. The concen- 
tration of hemoglobin increased from 5.5 to 7.9 gm. in 
each 100 c.c. of blood (photo-electrometric method; normal 
15 to 17 gm.) but the number of erythrocytes per cubic 
millimeter of blood changed little. 

Because response to this treatment was insufficient, the 
patient desired to try taking gastric tissue. He returned 
to this Clinic, was put in the hospital, and was given, 
daily, half a pound (0.2 kg.) of raw pork stomach in 
orange juice or tomato juice. He took this with little 
objection and with no difficulty. After three weeks in the 
hospital under this treatment there was little improve- 
ment in either concentration of hemoglobin or number of 
erythrocytes. He was then given, in addition, 20 grains 
(1.3 gm.) of ferric citrate three times a day. Within two 
weeks the concentration of hemoglobin had risen from 7.45 
to 9.8 gm. in each 100 c.c. of blood and the number of 
erythrocytes from 4,150,000 to 4,770,000 in each cubic 
millimeter of blood. He was sent home to continue the 
use of the raw gastric material and ferric citrate. In a 
letter received two and a half months after the patient's 
dismissal, he stated that he was continuing the treatment 
as outlined and that he had noted considerable improve- 
ment. The concentration of hemoglobin was i-eported as 
72 per cent, the number of erythrocytes as 5,480,000 and 
the number of leukocytes as 8,550 in each cubic millimeter 
of blood. 

Whether, in this case, anemia and achloi'hydria 
would have developed even though the patient had 
not undergone partial gastrectomy, of course, re- 
mains unsettled. Nor can the improvement defi- 
nitely be said to have been brought about by the 
gastric material ; it is possible that it was largely 
the result of the large doses of iron given. How- 
ever, the combination of iron and gastric mate- 
rial probably should be given credit for the well 
mai'ked improvement. 

The above patient registered again at this Clinic, Au- 
gust 14, 1933. He reported that he had used ferric citrate 
and raw stomach until July, 1931, when he had discon- 
tinued the use of both because his blood and general con- 
dition seemed so good. In May, 1932, his blood was nor- 
mal, but in December of that same year he resumed tak- 
ing raw stomach and in May, 1933, resumed taking the 
iron. A blood count in December, 1932, revealed about 
3,700,000 erythrocytes per cubic millimeter of blood. The 
patient reported that he had not had sore tongue, diai-- 
i-hea or paresthesia. In December, 1932, a severe cold 
developed, and paroxysmal dyspnea supervened. 

Examinations of blood made in August, 1933, revealed 
the following: hemoglobin, 17.8 gm. per 100 c.c.; erythro- 


cytes, 5,130,000, and leulmcytes, 9,200 per cubic millimeter 
of blood. 'The percentages of the various types of leuko- 
cytes were as follows: lymphoej’tes, 22.5; monocytes, 4.5; 
neutrophils, 69.5; eosinophils, 3.0; basophils, 0.5, and retic- 
ulated cells, 1.5. There was considerable anisocytosis and 
some cells gave evidence of hypochromasia. Evidence of 
immaturity of erythrocytes was not seen. Fractional 
analysis of the gastric content after a test meal resulted 
in determination of total acidity of 4 and absence of free 
hydrochloric acid. The total quantity of gastric content 
aspirated measured 20 c.c. Roentgenograms of the thorax 
revealed slight cardiac enlargement through the auricles. 
Roentgenoscopic examination of the stomach and anas- 
tomosis disclosed a normal gastric outline and good func- 
tion of the anastomosis. By electrocardiography, the fol- 
lowing data were obtained: cardiac rate, 60 beats per 
minute; sinus bradycardia; right ventricular preponder- 
ance (marked); exaggerated T wave in derivation 2; 
exaggerated P wave in derivations 2 and 3; notched QRS 
complex in derivations 2 and 3; slurred QRS complex 
in derivation 1; (QRS complex, in derivations 1, 2 and 3, 
respectively, measured 0.10, 0.12 and 0.12 second). The 
final diagnosis was: asthmatic bronchitis, mitral endocar- 
ditis with stenosis and regurgitation, former secondary 
anemia and hemorrhoids. 

TREATMENT IN CASES IN WHICH ANEMIA 
FOLLOWS OPERATION 

It is important to determine the variety of ane- 
mia that is present. The primary or hyper- 
chromic, macrocytic type of anemia responds well 
to liver, liver extract or ventriculin, whereas the 
hypochromic, microcytic type of anemia responds 
well to generous doses of iron, preferably ferric 
ammonium citrate. This preparation of iron con- 
tains more metallic iron than do Blaud’s pills, is 
the least astringent of the preparations of iron, 
and is less likely to give rise to constipation than 
are the other preparations. In some cases a com- 
bination of liver extract or ventriculin with iron 
is more effective than is iron without such bio- 
logical preparations. 

The diet should contain an adequate amount of 
vitamins and iron and should include foods which 
are known to be effective in the production of 
hemoglobin ; namely, liver, kidney, giblets, 
peaches and apricots especially. Proper post- 
operative dietetic precautions may prevent or re- 
tard the onset of severe anemia. 
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The Results of Fat Tolerance Tests and Blood Sugar Estimations Performed 
on Patients Affected with Peptic Ulcer* 

With a Discussion of Factors Possible in the Etiology of Peptic Ulcer 

ny 

MAUK1CI-: A. SCHNITKEK, M.D. 
nml 

E. S. EMERY, .TR., M.D. 

I’.dSTOK. ,MASSA<:ilf.«i;TT.S 


W E HAVE been led to determine tlio blood 
fat in patients affected with peptic ulcer 
because enough data has' accumulated in recent 
years to indicate that a derangement of fat me- 
tabolism may play a part in the production or the 
maintenance of this disease. 

Many experimental attempts have been made to 
reproduce peptic ulcers of a chronic type in ani- 
mals, but despite numerous tlieories the etiology 
still remains obscure. The one theory about the 
disease ■which has grown steadily in importance 
is that ulcer is related or associ.nted in some w.ny 
with the hydrochloric acid produced by the stom- 
ach (1), (2). Acceptance of this supposition 
leads to one of two conclusions : First, is the long- 
held conception that ulcer results from a decrease 
in the normal I'esistance of the mucous membrane 
to the digestive power of the physiological gastric 
juice. In this group belong all the theories of 
etiology based on vascular disease, va.scular 
spasm from neurogenic oidgin, infectious and 
toxic disturbances. The second conception is that 
ulcer occurs in a normal mucous membrane as 
the result of an increase in the destructive effect 
of the hydrochloric acid. Inasmuch as the .stom- 
ach secretes acid of a fixed strength, as Boldyreff 
(3) has shown, it would seem that this increase in 
destructiveness, if present, must result from in- 
sufficient neutralization. 

It has been the opinion of some that hydro- 
chloric acid of a .strength similar to that seci’eted 
by the stomach can destroy apparently normal 
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tis.sue. Since Boldyreff (<1) contcnd.< that the 
acidity of the gastric contents is regulated by a 
regurgitation of the alkaline juices of the duo- 
denum, a liigh degree of gastric acidity, theoreti- 
cally, could be readied by a failure of tiie regurgi- 
tation of alkaline duodenal contents. To deter- 
mine the significance of tliis regurgitation, Mann 
and Williamson (5), and later Morton (G). .stud- 
ied the effect of the prevention of neutralization 
of the hydrocbloric acid. Tliey accompli.siied thi.s 
by .severing tlie duodenum from the stomach, clo.s- 
ing one end and suturing tlie other end into the 
terminal ileum, and anastomosing the jejunum to 
the pylorus. Tliis “surgical drainage of the duo- 
denum” allowed tlie duodenal content.s to drain 
into the lower reaches of the intestine. Drag.stedt 
(2) has simplified this procedure by inserting a 
one-way valve into the pylorus, tlius preventing 
the regurgitation of the duodenal contents. The 
succe.ss of these experiments in reproducing a le- 
sion in animals apparently identical with tliat ob- 
served in man lends strong support to the idea 
that an unnoutralized gastric juice is responsible 
for the development of ulcer in man. 

Yet, in spite of this evidence, it is difficult to 
understand how this can explain all the clinical 
manifestations of the disease. Before this view 
can be accepted it must be shown that a failure 
of normal regurgitation occurs in patients with 
peptic ulcer. In order to explain the remittent 
nature of the disease, it must be shown tliat there 
is a failure of regurgitation during the periods 
of activity and that there is normal neutralization 
of gastric contents during the periods of healing 
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and quiescence. Furthermore, it is difficult to un- 
derstand how those factors which are known to 
precipitate a recurrence of symptoms, such as 
emotion, infection and fatigue, act to produce a 
failure in the “normal neutralization” of HCl by 
duodenal regurgitation. Finally, it must explain 
the frequent tendency to seasonal relapses in pa- 
tients affected with ulcer. 

It would appear easier to explain many of the 
characteristics of the disease by a fluctuation in 
resistance of the mucous membrane than by the 
destructive effect of the gastric juice. There are 
many patients with ulcer who have acid readings 
as low as, or lower than, the so-called normal. If 
a gastric analysis gives an index of the secretory 
conditions of the stomach, many cases give no 
evidence that ulcer results from an increase in 
the de.structive effect of the hydrochloric acid. 
Then too, the results of frequent gastric analyses 
do not point to any change in gastric acidity from 
the periods of activity to the periods of quiescence 
of ulcer. Since the mucous membrane normally 
resists the destructive effect of the hydrochloric 
acid and pepsin (otherwise it would not be pres- 
ent at all) and since unneutralized hydrochloric 
acid, plus pepsin, in the stomach can destroy the 
mucous membrane, it would appear that both the 
factors of resistance and of destruction must be 
present. No fixed point of acidity has been de- 
termined above which ulcers develop in the hu- 
man or below which ulcers fail to develop. There- 
fore, to us, it seems reasonable to suppose that 
the resistance of the mucous membrane may be 
the deciding factor as to whether or no an ulcer 
shall occur. If the degree of acidity is the only 
factor in ulcer, one would anticipate that patients 
with high acid would not respond so well to treat- 
ment as would those with low acid. However, 
Emery and Monroe (7) have submitted data to 
show that if one eliminates those patients who 
exhibit a continuous secretion at night, the others 
respond equally well to treatment, irrespective of 
the degree of acidity and whether or no an alka- 
line type of therapy has been used. 

As one approaches the subject from the point 
of view of tissue resistance, he cannot fail to be 
impressed by the numerous experimental studies 
that have reported the development of ulcers in 
animals when the bile is diverted from the duo- 
denum or when the liver has been injured. Re- 
cently Schnitker and Hass (8) have covered the 
literature in some detail concerning the apparent 
relationship between the bile and the development 
of ulcers. The I’eader is, therefore, referred to 
their article for data and for the bibliography. 
These observers point out that the most suc- 
cessful sui'gical and chemical means used to pro- 
duce ulcers experimentally, mostlv in dogs, always 
have been those which side-tracked or shut off 
the bile from the duodenum or which have dam- 
aged the liver. Diversion of the bile has been 
accomplished (together, with all the other duo- 
denal secretions) by the experimental technique 


of “surgical drainage of the duodenum”, (5), (6), 
or alone by Kapsinow’s method (9) of anastomos- 
ing the gall bladder to the renal pelvis ; both meth- 
ods have been followed by the development of ul- 
cei's in a high percentage of instances. Damaging 
the liver by chemicals also has resulted in ulcers 
even when all direct effects of the substances on 
the mucous membrane of the stomach have been 
guarded against (10), (11), (12). The fact that 
all the best methods for the production of chronic 
ulcers in animals involve the hepato-biliary mech- 
anism is too impressive to be ignored. 

Further, the study of Schnitker and Hass dem- 
onstrates that there is no ordinarily demonstrable 
histopathologic change in the liver of patients 
affected with peptic ulcer, and that if there is an 
alteration of the biliary system associated with 
this disease, probably it is functional in nature. 
Apparently there is a disturbance of function in 
some cases inasmuch as McClure and Huntsinger 
(13), by careful analysis of duodenal contents, 
found that in eight of twelve patients with symp- 
toms of “activity” of uncomplicated duodenal ul- 
cer, the biliar}’’ fraction was “decidedl}’^ abnor- 
mal”, particularly with respect to the bile acids. 
This observation should stimulate further study 
in the apparent relationship between the bile and 
peptic ulcer formation. 

. SIGNIFICANCE OF BILE IN THE CAUSATION OF 
PEPTIC ULCER 

As yet there have been few, if any, attempts to 
determine in what way bile may be related to pep- 
tic ulcer. Three possibilities present themselves; 
First, that the bile serves as an essential buffer 
to the hydrochloric acid; this has been the most 
frequent explanation. However, Boldyreff (3) 
seems to have shown very definitely that only -the 
pancreatic juice neutralizes the gastric acidity. 
He says “bile and the intestinal juice have a very 
small degree of alkalinity and in normal condi- 
tions do not participate in this process (viz., 
neutralization) .” It may be stated in this connec- 
tion that diversion of the pancreatic juice alone, 
as accomplished by Loewy ^4), Berg and Jobling 
(15), Berg and Zucker (16), and Berg (17), has 
led to a smaller incidence of ulcer than has diver- 
sion of bile. These findings suggest that the de- 
velopment of ulcer following the diversion of 
these secretions depends upon some factor other 
than a decrease in the neutralization of the gas- 
tric juice. However, these observations could be 
explained by Mellanby’s observation (18) that 
the entrance of bile into the duodenum of cats, 
under suitable conditions, causes a copious secre- 
tion of pancreatic juice. In contradiction to this 
finding, Dragstedt and Woodburv (19), working 
with dogs, were unable to obtain results similar 
to those of IMellanby. Further studies mu.st be 
made before these questions definitelv may be 
answered, but to the present it has not been estab- 
lished that the cause of peptic ulcer lies in an 
insufficient neutralization of the gastric acidity. 
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A uccond posKihility is tliat divcrHiou of Me 
causes a loss of some subslance to tlie body, tlie 
lack of wliicb substance results in an increased 
susceptibility of the mucous membrane to the 
damaginK effect of hydrochloric acid. HerK n»d 
Jobliiifr (15) .suKttost that such a .substance may 
be the biliaiy mucus. 

The third posNibilily is that .a disturbance in 
the metabolism of fat occurs which in turn leads 
to the development of ulcers. Fats are “an e.ssen- 
tial constituent of cells and cell membranes, and 
although little is known about their behavior in 
the tissues, there is sunicient evidence that a 
chanKe in the metabolism of fat may result in 
important bodily efTects’’ (20). Macleod (21) 
.states that "lecithin is an extremely important 
constituent of cells and seems to be tbe intei'me- 
diate stage in the utilization of neutral fats by 
protoplasm’’. Tashiro and Schmidt (22) have 
sugge.sted that certain fractions of the ceil phos- 
pholipids may be concerned with the protection of 
its own tissue against proteolytic action and that 
of other ferments. Recent work indicates that 
the portions of the intestinal tract which have 
somewhat higher lipid contents e.xcrt greater re- 
sistances to the destructive etTect of hydrochloric 
acid. vSperry (23) has reported that the amount 
of lipids is somewhat greater in the cells of the 
upper intestinal ti-act than it is caudad. When 
McMaster (2A) performed gastro-enterostomies 
in dogs at progressively lower levels from the 
duodenum to the colon, inclusive, he found that 
the lower in the intestinal tract the anastamosis 
was made the greater was the frequency of post- 
operative ulcers. Finally, in connection with the 
idea that a disturbance in fat metaboli.«m may piny 
an important part in the etiology of pei)tic ulcer, 
we have the .stjitement of ^lichaclis (25) as ex- 
pi'essed in the Harvey lectures: “Why docs not the 
acid pepsin-containing gastric juice digest the wall 
of the living stomach itself? It seems to me that 
this problem no longer involves any difliculties. 
It is virtually certain, from a histological aspect, 
that the acid and the pepsin, though produced in 
the same glands, are not produced in the s.amc 
cells. The mixing takes place only in the cavity 
of the stomach. Now the superficial cell mem- 
branes, which regulate the permeability of any 
cell, seem to consist of some lipoid sub.stjince. Ob- 
scure and equivocal though this term may be, at 
least it is not a protein which may be .subject to 
the action of pepsin. So, the membranes of the 
mucosa being indigestible, and certainly also im- 
permeable for a molecule of such a large size as 
that of pepsin, will prevent the interior of the 
cells from being digested as long as the membrane 
is intact.’’ 

On the basis of Michaelis’ hypothesis, anything 
which disturbed the lipoids in the cell membrane 
might lead to peptic ulcer. One is led, naturally, 
to consider whether the fact that ulcers develop 
in animals if the bile is diverted from its usual 


course niay l)e relab-d to !Ui efiect upon tie' !i|totd 
cont<-nt of (he cells. 

This conception leads, to luinieroiis {Mnslbililies 
in connection with the development of peptic ulcer 
in man. IJeiatuse the bile may bi-.ar a cloo- rela- 
tion to ulcer, further .'tudy of thi - e'-creiion from 
l)oth a (iiiantit.'itive :e‘. well a-; a (pialit/ilive point 
of view would .«een) to b<‘ indicati-d. We havi- 
lilth* knowledge of the fiitictioii! of the lu'le iri 
addition to it.s im(>ort.-ince in the dige-<tion and 
.'ib;a)rj)tion of f.at ; it i.‘> ii cumjilicaled stib-.ta.nce 
.and prol)ably ha.s many ipa-ilitie^ and exerts mativ 
etlects about which, at t>>’e ent. v.e are igtior.ant 
(2t>). tV’e do not know wh.at etTect-;. jf utiy, bile 
exerts after it is rt-ab -.orbed from the inte. tine. 
In addition to its fiiiii tion of .-liditig fat dige.tion, 
bile i.s thought to stimulate peristaj-i' .•■•nd i* 
known to serte ,'is .a medium for the i-xcn Uijn of 
various sufistiinces. ;i<-. toxin.^- or rnet.'illic poi'-omo 
It i.s conceivjilde that qualit.-itive chriiige-: can 
occur in the bile which are not recogniz.-d at (in 
enl but tvhieh rn.ay have f.'tr-re,-iehing ;.ys?e,mic ef- 
fects. Ib-nce. the inve.-tigation of the c;ui-e of 
peptic ulcer sliotdd include careful studies of the 
lu'le ;is well as of the tis-ur. of the stom.ach and 
the duodenum. A,-- flu- lirst .aidmo.-tch to this j)rob- 
lem, we have antd>'r.ed tin- i)h)o<i fat in ii.-itierd.- 
with ulcer.’ 

STl'DIK.S (If I!I,<)()I» f,\T IS PKfTtr 

fl.CKt: P.VTlflNT.-; 

.•\ .study of thi.s kind is !imil(-d to uh.'tt m.a.v be 
termed ‘'interrm.-diary fat rnetaboU-m'' ; titi.s in- 
clude.s a (pialitative .and ((iumtilaliv<* I'stirn.at*- of 
the v.'irious fr.actions of the blood-fat at given 
time. A study of the total lijxu'ds do.>s not reveal 
the distribution or concentration of fat.s in the 
various body c(dls, but if one iinalyzt s the bhw! 
at intervai.s following the ingestion of a fat meal, 
lie may obtain an idea of the rate of ab.-'orption 
of fat from the inte.stinal tract and also the ntte 
at wliich the liiioids leave the blood stream. 

.MATf.klAI. 

For this study we seh-cted twenty patieiit.s 
who.so ulcer.s pre.sented various degree.s of activ- 
ity. Some were' having periodic ulcer pain.s, oth- 
ers wore in the second and third weeks of ulcer 
treatment and were or were not experiencing 
pain. Certain .subjects were examined when free 
from all distress, at time.s when roentgen ob.ser- 
vations demonstrated only duodena! deformity 
without evidence of ulcer activity. Most of the 
pntient.s wore alTcctcd with duodenal ulcer, only 
three of them having gastric lesions. Nineteen 
subjects definitely were ulcer cases, their histories 
having presented typical symptoms and definite 
cratons liaving been revealed by X-ray at rnnu' 
time during their digestive upsets. One patient 
who had symptoms suggestive of ulcer is in- 

wrUIhjr till* fli** work nf J»r;ri'‘ojj mh.i simonttii 

( JiT;:gj«nn. I'. H , xintj Slruorn!?.. J. j* . Tito lUo.wj I.ljd*./* tn 
nUh I'ojiUt* Vloor. If* Ilolntloti ti» Ilorinllo nmi 
Jfiurn, J.nh. anti ('tin Jfrif , 11*: lOM: 

nn liicrcftso in nn mrymo in nv r.f TtO 

nn’ort*’<I with n poptlc ulcer. 
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eluded, although by appropriate and careful ex- 
aminations, only a gastritis accompanied by thick- 
ened rugae could be demonstrated. 

For a control group, we selected ten normal, 
healthy individuals whose ages ranged from 23 
to 40. Among these subjects, there were several 
who were rather obese and several somewhat 
thin. In making blood-serum fat estimations, the 
reason for selecting the two types of persons is 
obvious. 

Certain factors were kept constant in both 
groups, ulcer patients and controls. Each indi- 
vidual tested received 90 to 100 grams of fat per 
diem for two days preceding the tests. Smoking 
was kept at a minimum. A hemoglobin and a I'ed 
blood cell count were perfoi'med on each individ- 
ual so that coi'rection could be made for any in- 
crease of blood fat in the presence of anemia (27) . 
As there were no hemoglobin determinations be- 
low 80 per cent (Sahli) or red cell counts lower 
than 4.20 million, no corrections were found nec- 
essary. 

METHOD 


The Riickert (28) hemolipokrit technique, as 
modified by Herrmann (29), was used in making 
the fat determinations. Both Riickert and Collins 
(30) have demonstrated that this method is suffi- 
ciently accui'ate for clinical purposes. 

The modified Riickert technique is a volumetric 
determination of the total fat content of the blood 
serum and is identical in principle with the Bab- 
cock and the Gerber methods employed for esti- 
mating fat in milk. The method consists of add- 
ing acid and alcohol to blood serum. The 70 per 
cent sulphuric acid causes a change of the serum- 
proteins by hydrolysis from the colloidal state to 
one of molecular dispersion. This allows for the 
liberation of fats in amyl alcohol ; these may be 
separated by centrifugalization and then can be 
measured volumetrically in a specially constructed 
vessel, equipped (Riickert hemolipokrit) with a 
graduated scale. For a description of the tech- 
nique, the reader is referred to the communica- 
tions of Riickert and of Herrmann. 

The first specimen of blood was drawn after 
the subject had fasted for 15 hours. Then he 
ingested 500 c.c. of 20 per cent cream (equivalent 
of 100 grams of fat) . Blood samples were drawn 
from the antecubital vein at intervals of 2, 4 and 
6 hours. In a few cases, the test was run for 9 
hours instead of 6, but because no significant dif- 
ferences were observed at 9 hours, most of the 
subjects had the 6-hour tolerance test. 

The onljj complaint, apart from some individ- 
uals disliking the being without food for nearly 
24 hours, was a feeling of discomfort in the ab- 
domen, experienced in several of the control cases. 
We attributed this sensation to gastric distention 
due to the ingestion of 500 c.c. of fluid. In no 
instance, was there pain from 9 A. M. (the time 
the cream was taken) until 3 P. M. at the time 
when the test terminated, although’some of the 


patients had experienced pain the day prior to 
the test. 

The whole blood, collected in 6 c.c. quantities 
in small clean test tubes, was allowed to clot and 
then was centrifugalized for five minutes at 2,000 
R. P. M. in order that it would yield the maximum 
amount of serum with a minimum demulsification 
of the fats (29). 

Our experience agrees in general with that of 
Collins, namely, that the readings for the frac- 
tions of neutral fats, free fatty acids, cholesterol 
and cholesterin esters (which are supposed to 
separate immediately upon centrifugalization) 
were quite inconstant. However, when these 
readings were recorded, the tubes allowed to stand 
at room temperature for 14 hours, again cen- 
trifugalized and the second reading (the phos- 
phatid fraction) was added to the first (to give 
the total fats), the figures in duplicate tubes 
agreed satisfactorily. Since we wished to de- 
termine only whether the patient with an ulcer 
had a different type of fat tolerance curve from 
that of the normal individual, the method ap- 
peai'ed to be adequate. 


RESULTS 


The character and the concentration of most 
lipoid constituents in the blood serum differ from 
those of the blood cells. The changes occurring 
in the blood following the ingestion of fat are 
quite variable (particularly cholesterol), a change 
depending upon the nature of the food fed (31) 
and the time which elapses before the blood is 
taken following the fat meal (32). On the other 
hand, the proportion of cholesterol esters usually 
increases following the ingestion of fat. A rise 
in the phosphatids accompanies the rise of the 
total fat. The fractionation of the fatty acids has 
been of no value so far in the diagnosis of disease. 
Consequently it was felt that a study of the total 
lipoids of the blood serum would yield the most 
satisfactory information. 

Although starvation usually causes a hyperlip- 
emia affecting all the lipoid constituents of the 
blood (33), this is apparent only after long 
periods of time and usually not before 24 hours. 
Blood fat is not appreciably influenced by the 15- 
hour fast as carried out in our work. The fast- 
ing level of total lipoids in most of the patients 
with ulcer varied between 600-800 milliliters per 
cent; that for the normals ranged between 650- 
800 milliliters^ per cent, a level slightly higher 
than that obtained by Herrmann (29). 

,^here was considerable variation in the indi- 
vidual curves for the patients affected with ulcer; 
this IS brought out in Chart I. In 17 of the 20 
cases, the fat level in the blood rose within the 
first tyvo hours following the ingestion of the 
meaL^^e average rise was 120 milliliters per 


«:i«? In n-'htnv. IS based on the principle of hvfirnlv- 
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100 c.c. of blood. In 13 patients, it continued to 
rise on an average of 200 millilitcr.s i)er cent, 
between the second and the fourth hour.s, and in 
seven it dropped, an averase of 00 milliliters per 
cent. In 12, it declined after the fourth hour, 
though not necessarily in the same individuals in 
whom it had been elevated at the end of four 
hours. In eight, it rose between the fourth and 
the sixth hours. In most of the cases, the curve 
had returned to the fasting level in six hours. 
This variation in the type of individual curves 
occurred also with the control cases. As it is 
impossible to compare the trend of so many 
curves, Cliarla II and III have been i)repai‘ed for 
the sake of clearness. They .sliow the curves 
which include the highe.st and the lowest figures 
recorded and the average curves for the 20 pa- 
tients with ulcer and also for the 10 controls. 

A comparison of Charts II and III shows that 
the average level for the patients with ulcer ap- 
proximately was 100 milliliters per cent lower 
than it was for the controls. However, it seems 
unlikely that this difference in level has any sig- 
nificance because the type of the two curves o.ssen- 
tially was the same and the fluctuation between 
the individual cases was so marked. 


Chart 2. Fat Tolerance Curves in patients with Peptic 
Uiccr. The broken lines show the maximum and minimum 
results recorded. The solid line is the averace for 20 
patients. 


Chart I. llliiitratini: Ihi- tar iai-llil) of Fat Tolcfahcr 
t’liric'i in (i:it)(nl« »llh I'lrcr. 


liijxu) :<vr,Ai'. k.s'Ti.M.trio.v.': 

'I'iiere h.'i,'- b(-('i( C'lfr idcr.'ddf- int'-rc-'t of laJ'- itj 
till' bi'havior of tlw blood iug.-ir in pali'-nt*-. af- 
fecti'd with politic uic' r. U'cht (.'ll) b<‘lh-V(*< that 
the tidminihtration of rrap>' .-'ig.-ir h'‘:il.‘< tm uic'-r 
and tend;- to privi-nl its r'curri-nci-. (.‘<'rtiun 
writers, ;is Van den Ib-rgh and Van Hi uki-lotn 
found a rh'layi'd type of h!<e>d .' Ut'.tr curve 
in tilccr ca'cs. On the other hand, .’ irnilar .- ‘udi- - 
carrieti out by .‘tchcrh .'Id), Fried'-tiwah! and 
firovc (:;7) and .lanhel-on ;,nd Utidy CIS) ’nave 
shown no deviation from tlse tiorrn.'d. Ilnis'ii''-o!i 
luo- ile'-cribvd what h*’ terrn^ u ‘'iiyper- 
glyccinic are.a", a i tandard (•.■ tirn.'ded on fne rela- 
tion between time and hei<;{d of the iihesi .“nt'.'ir; 
tins, he fomiil. to be iniTea-'d for t>-itie;it-: in 
whom ulcers were active, 

'fliereforc, we rom idereil it to be of intere-t to 
determine the Idood ^u}rar•. in our ;''rie; of pa- 
tients in order to le.irn whi tl'.ej- or no v.-e could 
confirm the findings of otlwr oh-ervi-rs .and to 
note whether or no there could h(- .an as-ociatiosi 
hetween the hlood sugar and the blo-wi si rum f.at. 
should the latter show a changi- from u-ual v.'due*. 

Normally, the hhxKi sugar pri-ents little ch.ang*' 
after a meal rich in ftits. .-\fter feeriing to dogs 
olive oil in fiO c.c. iiuanlity, I,i ( iO) oh-oTViit no 
essential vari.'ilion from the tmrrna! in the lypi." 
of blood sugar curve. In studying the saignr con- 
tent of the blood in normal and undf-rnourislied 
individuals. Brown (11) noted no difference in 
the ahsorplioii of carbohydrate, whether large 
amoiint.s of fat h;id been fed with sug.ar or the 
sugar alone was given. 
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Chart 3. Fat Tolerance Curves in normal individuals. The 
broken lines show the maximum and minimum results re- 
corded. The solid line is the average for 10 persons. 



Chart 5. The blood sugar levels in normal individuals 
after a meal of 100 grams of fat. The highest and lowest 
curves are shown by the broken lines. The solid line is 
the average for 7 persons. 


Sufficient blood was drawn from 15 patients 
with ulcer and from seven of the control individ- 
uals to make both the fat and the sugar determi- 
nations. The results are shown in Charts IV and 
V, These also record the maximum and minimum 
fluctuations for individual curves together with 
the average for the group. 

It will be seen that the average for the ulcer 
cases showed a slightly different type of curve 
from that of the controls. No significance could 
be attached to this, however, in view of the wide 
variations apparent in the individual curves. We 
concluded from these observations that there is 
no essential variation from the normal in the be- 



havior of the blood sugar following a fat meal in 
patients with a peptic ulcer. 

SUMMARY AND CONCLUSIONS 

Measures that include diversion of bile from 
the duodenum or injury to the liver have been 
found to produce chronic peptic ulcers in dogs. 
The possible roles of bile in the prevention of ul- 
cers are discussed. That loss of bile from the 
duodenum may result in lowered tissue resist- 
ance because of a disturbed fat metabolism is 
considered. 

On this basis, we have made a study of fat tol- 
erance tests done on 20 patients affected with 
peptic ulcer. These curves showed no significant 
differences from those of a group of 10 normal 
pei'sons. These data seem to preclude any gross 
disturbances in digestion, absorption and metab- 
olism of fat in such patients. However, they do 
not rule out the possibility that disturbances of 
fat may be present which cannot be recognized 
by the Riickert hemolipokrit method, used in this 
study. Comparative studies of the quality and 
nature of the lipoid constituents of cells of the 
ulcer-bearing areas in patients with and without 
ulcer, might throw further light on the subject. 

Over a six-hour period, no differences could be 
observed in the blood sugar curves of patients 
with peptic ulcer compared with normal individ- 
uals, following the ingestion of 100 grams of fat. 


TOf) sugar levels following the Ingestion o 

100 grams of fat m patients with Peptic Ulcer. The high 
est and lowest curves are shown by the broken lines. Tb 
solid line is the average for 15 patients. 
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An Instance of Gelatinous Carcinoma of the Duodenum* 

nv 

.1. AI.LKX AVn.SON, M.D. 
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.lOIIN F. KOBLF.. M.D. 

.*;r. .'Ii.vn!;sota 


FREQUENCY, LOCATION AND PATHOLOGIC TYPE 
OF DUODENAL MALIGNANCY 

C arcinoma of the duodenum rai'elj* is found 
at autop.sy and is much less frequently diag- 
nosed before death. Statistics assembled by Brill 
(1) in 1904 from reports, by various author.s, 
on 24,160 cases of carcinoma of all organ.s, give 
carcinoma of the small bowel as 2.3 per cent of 

•From flip Moillr.nl nnd I‘.otIioIOKicaI Services of AneVer Ilo.pllnl 
nnd the Dopartmonts of Mcdldno nnd rnlliolOCT, Unlvornllr 
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all carcinomas of the intestine.^. Other llguro.'^ 
give cjircinoma of the duodenum Jis only 0..'5 per 
cent of all intc.stinal c.nncer.s. Kellogg (2) states 
th.at nearly one-ludf of all small bowel malignan- 
cies are duodenal. The majority of cases of duo- 
denal^ carcinoma occur in the second portion, in 
the vicinity of the ampulla of Vator, Geiser (3) 
finding .51 in this location compared with 11 in 
the parapyloric and nine in the prc-jojun;il seg- 
ments. Kellogg (2) states that 22 per cent occur 
in the first part of the duodenum, C6 per cent in 
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the second, and 12 per cent in the third section. 
In a series of 15 cases from the Mayo Clinic (4) 
six were in the supra-ampullary, six in the am- 
pullary, and three in the infra-ampullary areas of 
the duodenum. 

In the cases of carcinoma arising from the fii'st 
or the supra-ampullary portion of the duodenum, 
the malignancy has been recorded in 10 cases 
mentioned by Ewing (5) as having developed on 
the base of or following a duodenal ulcer. 
Whether this is merely coincidental is a question 
which has been argued many times. Letulle (6) 
described his specimen as developing within the 
crater of an ulcer. Ewald (5) found a carci- 
nomatous area in the scar of a healed ulcer. 
Geiser (3) collected six cases of duodenal cancer 
following ulcer but he thought that the relation- 
ship in the duodenum of scar-formation to cancer 
has been overemphasized, for, he suggested, scars 
can be formed secondarily to ulceration in a carci- 
noma. Meyer and Rosenberg (7) in a review of 
the literature, state that it is their belief that 
resection of more duodenal ulcer scars would re- 
veal more unrecognized carcinomas of the duode- 
num than commonly recorded but that correla- 
tion between the two is difficult and the two le- 
sions may occur simultaneously. Hinton (8) em- 
phatically states that, due to the frequency of 
duodenal ulcer and the rarity of duodenal carci- 
noma, clinically one can disregard the possibility 
of a duodenal ulcer ever undergoing malignant 
transition. The cases so reported, Hinton feels, 
were in all probability carcinoma de novo. 


The pathological findings vary in the cases re- 
ported in the literature. Various writers men- 
tion the possibility of colloid degeneration but to 
our knowledge, this statement is based on the one 
carefully reported* case of Letulle (6). Kellogg 
(2) says “the carcinoma may be scirrhous, medul- 
lary, or colloid”. Necrotic changes, with ulcera- 
tion, may occur. Geiser (3) states that micro- 
scopically the tumors resemble other bowel car- 
cinomas usually with cylindrical-celled carcinoma 
arising from Lieberkiihn’s glands. No proof ex- 
ists for their described origin from Brunner’s 
glands. There is a great •tendency to metastasis 
to the liver and lung but. seldom to the peri- 
toneum. Metastatic glands may compress the 
common bile duct. No brain metastases were 
found in Geiser’s series. Brill (1) described most 
of these tumors as being of the cylindrical-celled 


variety showing a glandular type of adenocarci- 
noma. Some may be medullary, others scirrhous. 
“When the cells of the cylindrical-celled cai'ci- 
nomata of the duodenum undergo so-called mu- 
coid or colloid degeneration, they give rise to the 
gelatinous or colloid carcinoma of the duodenum.’' 
All forms ai’e subject .to retrogressive or necrotic 
change, whereupon softening and ulceration oc- 
cur. (No data are given by Brill on the fre- 
quency. of colloid degeneration.) Ewing (5) 
mentions Letulle’s case of colloid carcinoma and 
.states that most duodenal carcinomas are cylin- 


drical-celled adenocarcinoma or alveolar, carci- 
noma. Three necropsy specimens, in the Mayo 
Clinic (4) report, varied microscopically from a 
fairly well-differentiated type of carcinoma \vith 
irregular acinous structures lined by high col- 
umnar cells and intertwined with connective tis- 
sue strands to one less differentiated, showing but 
a few gland-like structures and marked by areas 
of degeneration and local infiltration with lymph- 
oc 3 ites. Of their 15 cases, two were large malig- 
nant papillomas and the remainder stenosing 
adenocarcinomas. Mateer and Hartman (9) de- 
scribed two unusual cases of combined squamous- 
cell and adenocarcinoma originating in the am- 
pulla of Vater and the common bile duct respec- 
tively. Geiser (3) reported one case near the 
papilla of Vater with fatty degeneration of the 
tumor cells, 

Letulle (6) has described very carefully a case 
of colloid carcinoma of the first portion of the 
duodenum in a patient of 55 years. The patient had 
been treated twice for duodenal ulcer and had 
partially recovered. On admission the last time, 
cachexia was marked, vomiting was incessant and 
a mass was palpable in the lower, right epigastric 
area. At autopsy, a large simple ulcer of the 
duodenum was found toward the center of which 
was a more recent colloid carcinoma. The calibre 
of the duodenum was greatly dilated cephalad to 
this mass, and the pylorus was gaping. A 2 cm. 
strip of the normal duodenal mucosa separated 
the mass from the pylorus. Below, the mass 
reached, but did not destroy, the ampulla of 
Vater, The pancreas was atrophied and had only 
a duct of Santorini, with no connection with the 
common bile duct. No carcinoma was found in 
the head of the pancreas. Microscopic study of 
the tumor showed a colloid carcinoma. The epi- 
thelial cells were of monstrous size and had in- 
vaded all the layers of the intestine. Many of the 
cylindrical cells were engorged with enormous 
cystic masses of mucus. The old ulcer had de- 
stroyed the layers of the bowel at that point. On 
the superior and inferior borders, it had a large 
fibrous surface with a cancerous center. 


CLINICAL EVIDENCES OF DUODENAL CANCER 

The symptoms of duodenal carcinoma depend 
on its location. If in the first portion, the diag- 
nosis is rarely possible of differentiation from 
that of obstructing carcinoma of the pylorus. 
Po-m usually occurs one to four hours after meals, 
and rarely is severe. Eusterman et al (4) men- 
lon flatulence, pain or distress after eating, re- 
tention type of vomiting, dehydration, and toxae- 
mia as majors symptoms. Jaundice in their cases, 
except as a terminal symptom, was rare even in 
the ampullary carcinomas. However, nearly all 
other writers, especially Graham (10), describe 
jaundice of an intermittent type, as typical of 
peri-ampullary carcinoma. Fever accompanies 
the jaundice. Some vmiters (9) emphasize the 
importance of investigating unexplained occadt 
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(j/ood in the stools; this is present usually in these 
rases. Also pei'sistent failure to obtain bile on 
repeated duodenal drainage, points to a malig- 
nant obstruction of the lower biliary tract (Cle- 
ment Jones). Infra-ampullary carcinoma gives 
cachexia plus symptoms of a duodenal ileus or 
obstruction, with vomiting of large amounts of 
bile-stained fluid. Free hydrochloric acid has 
been absent or below normal in the cases exam- 
ined. Most authors find the tumor more common 
in males of an average age of 52. Death usu- 
ally occurs in 10 to 12 months after onset of 
symptoms. 

CASE REPORT 

The patient was a white, female, aRc GO, who was fir.st 
seen in the Ancher Hospital dispensary in April, 1931, 
at which time she was complaining of pain in her shoul- 
ders and arms. This was diagno.sed as i-heumatic infec- 
tion and was treated as such. She was again seen in the 
Ancker Hospital dispensary in January, 1933. After sev- 
eral dispensary visits she was admitted to the hospital. 

The patient traced her present trouble to October, 1932, 
at which time she developed a severe upper respiratory 
infection associated with coughing, discharge from the 
nose, and general malaise. Following this, she had severe 
pain in the shoulders and arms which she described as a 
“neuritis”. A phlebitis in the leg veins followed the neu- 
riti.s. She was well during the first part of December, 
and then developed a bronchitis with severe coughing and 
sore throat. Considerable dyspnea was associated with 
this attack. The patient stated that she has suffered from 
“bronchitis” every winter for several years. After Christ- 
mas (1932) she began eructating a bitter, brown material 
after meals. She was able to retain only liquid nourish- 
ment; all solid foods taken were vomited. Shortly after 
this, there appeared a pain in the epigastrium which was 
aggravated by eating; this was a dull aching pain and 
was not transmitted. The patient was able to retain 
liquid nourishment until the early part of February, 1933. 
From this time she could retain practically nothing taken 
by mouth. It was this condition which brought her to 
the dispensary. 

Her past medical history revealed that she had had 
some epigastric distress (not pain) at intervals for several 
years. This was accompanied by a sense of epigastric 
fullness occurring one-half to one hour after eating. It 
was partially relieved by soda, (% to 1 testspoonful). A 
fat intolerance had been present for many years. No 
sharp pain in the abdomen ever had been experienced. 
The patient had typhoid fever and pneumonia in 1900. 
Septicemia, following childbirth, occurred in 1914. Some 
operation (type not known) had been performed on the 
uterus in 1903. A bilateral mastoidotomy was done in 
1916. The patient had had occasional headaches and fre- 
quent attacks of vertigo following that operation. Her 
cardio-respiratory history revealed that .she had severe 
dyspnea on exertion (she weighed over 260 pounds). No 
orthopnea had been noted. Edema of the ankles and legs 
had been attributed to varicose veins. A chronic cough 
was present but there was no hemoptysis. The menopause 
occurred at the age 50. The patient had borne three chil- 
dren who are alive and well. Two sons had had tubercu- 
losis. One sister died of carcinoma. 

On physical examination the patient was a very obese, 
elderly, white female, apparently suffering no acute pain. 
Her weight, which had been 267 pounds (December 20, 
1932), was now (February 21, 1933) 240 pounds. The 
pupils were slightly contracted, and reacted sluggishly 
to light and accommodation. There were mastoid opera- 
tive scars on each side. The mouth was edentulous; the 
tongue normal. The breasts were pendulous and large, 
with no palpable masses. There was no lung pathology. 


The heart tones were normal except for a muffled systolic 
murmur heard best over the mitrai area. The bloo<l pres- 
sure was recorded on two occasions as 88 systolic and 40 
diastolic, and 112 systolic with 68 diastolic. The abdomi- 
nal fat was pronounced despite the reported loss of 
weight. There was a suprapubic midline scar, and the 
navel had been removed. There was also a transverse 
.scar eight inches long, in the lower one-half of the abdo- 
men associated with ventral hernia the size of an orange, 
near the scar and slightly to the right of the midlinc. 
This was reduced with difficulty. Some tenderness, hut no 
rigidity was elicited over the entire upper abdomen, it 
being most marked in the epigastrium. The liver and 
spleen could not be palpated at this time, but later the 
edge of the liver was located three finger-breadths below 
the right costal margin in the right mid-clavicular lino. 
Moderate edema of the logs with numerous large varicose 
veins was present. Brown, pigmented areas evidently 
due to previous varicose ulcers were noted. The patellar 
reflexes were not elicited. The bicep reflexes were normal. 

The patient’.s temperature on admi.ssion was 100 de- 
grees F.; it remained between 99 and 101 degrees until 
the last few days of her stay in the hospital, when it 
became normal. 

The woman’s clinical course during the 14 days she was 
in the hospital was marked by repeated emesis of all foods 
and most liquids taken by mouth. The stomach was aspi- 
rated on several occasion.s and at one time 1,700 c.c. of 
fluid were removed. She complained of a con-stant dull 
epigastric pain. The fluid vomited was thin and dark 
yellow or green in color. 

A mass was indefinitely palpated in the epigastrium 
just prior to the patient’s death. Arrangements were 
being made to give a blood transfusion in preparation for 
an exploratorj’ laparotomy, but on March 7 the patient 
died suddenly. 

Laboratory findings were as follow.s: blood czaniinaiion 
revealed hemoglobin 68 per cent (Sahli), erythrocyte.s 
3,920,000, leukocytes 9,360, A differential count showed 
82 per cent polymorphonuclear leukocytes, 16 per cent 
lymphocytes and 2 per cent monocytes. The blood urea 
nitrogen on February 27, 1933, was 49 mgm. per 100 c.c.; 
blood creatinine was 2.8 mgm. The gastric contents, after 
an Ewald meal, contained no free HCl and 30 total acid. 
Digestion was good; lactic acid and Boas-Oppicr bacilli 
were present. Urine examination revealed a clear amber 
fluid with sp. gr. 1.014 and 3-f albumen. No sugar was 
present. Occasional hyaline and granular casts and a 
few leukocytes were seen. 

An X-ray examination was attempted on February 20, 
1933, just prior to the patient’s admission to the hospital. 
The report was as follows; “Patient is too obese for 
satisfactory X-ray examination. Fluoroscopic examina- 
tion shows complete retention of the motor meal with 
what appears to be a constant deformity of the distal end 
of the stomach. A follow-up at 24 hours shows only a 
very .small amount of barium in the intestinal tract, the 
remainder of the barium being in the stomach. Impres- 
sions: obstructing lesion at the outlet of the stomach.” 

The clinical diagnosis made was “carcinoma obstructing 
the pylorus.” 

AUTOPSY FINDINGS 

Gross Pathology: At autopsy, the body very obese. 
There was, however, evidence of a rather marked loss of 
weight. The external examination of the body revealed 
nothing of note save for the operative scars above men- 
tioned in the physical examination. 

The principal findings of interest at autopsy were those 
associated with the duodenal tumor. When the abdomen 
was opened, a large mass was palpated in the region of 
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the duodenum and the head of the pancreas. (Fig. 1.) 
The duodenal wall was thickened and indurated and meas- 
ured 1.5 cm. This tumor infiltration was circumferentia 
and involved the duodenum for a di^nce of 5 cms. distal 
to the pyloric ring. It was sharply demarcated at the 
pylorus and fairly sharply demarcated distally. The 
tumor did not involve the ampulla of Vater. The surface 
of the duodenal wall after cutting, was gelatinous in ap- 
pearance; the mucosal surface appeared to be intact save 
at a point just distal to the pylorus where there was a 
punched-out ulcer 1 cm. in diameter. This J^'ecr had 
raised edges and a crater 6 mm. in depth. There was 
definite obstruction at the pyloric ring, and moderate dila- 
tation of the stomach. The tumor had extended through 
the duodenal wall in the region of the head of the pan- 
creas where it largely replaced the pancreas and ^vldcncd 
the duodenal loop. The mass in this region was so large 
that it encroached upon the stomach in the region of the 
antrum. The stomach wall was infiltrated from the se- 
rosal side and the gastric mucosa showed a small, pressure 
ulcer over the region of the mass. The mass was rounded 
and well defined from the pancreatic tissue. There was 
no gross evidence that the tumor had arisen from the 
gastric mucosa or the pancreas; unquestionably it had its 
origin in the duodenum. The ulcer of the duodenum oc- 
curred in an area composed entirely of tumor tissue and 
it was impossible to determine whether it represented 
simply an area of ulceration in the tumor, or a pre-exist- 
ing peptic ulcer of the duodenum. The lymph nodes in 
the region of the celiac axis were enlarged and measured 
1 to 3 cms. in diameter. They were completely replaced 
by tumor tissue and their surfaces, after cutting, had the 
same gelatinous appearance as had the primary tumor. 


Fig. 1. Gross orthe^duodenal^ with 

denum, showing the infiltration ot tn,^ 

ifSn' bi&finto tll/ anlrum of tfe olomach. 


tu™., oodala and ala. ahowad 

posite the area of tumor invasion of the vein. 

An extensive, bilateral bronchopneumonia also was 
„.fo”dihappiaaad«ba.con~^ 

single, friable, thrombotic vegetation 2 mm. in diamete 

The anatomic diaanocis was; gelatinous ‘=arcinoina of 
the duodenum with metastases to the hver and cehac 
Ivmnh nodes and direct extension into the pancreas and 
stTmach; bil’ateral bronchopneumonia; portal thrombosis, 
and acute bacterial endocarditis of the mitral valve. 

Microscopic Studies: Sections through the wall of 
the duodenum (Fig. 2), showed a 
a gelatinous carcinoma. The mucosa was laig y 
strayed by tumor infiltration and tbe small islands - 
maining had undergone post-mortem digestion. The tu- 
mor was made up largely of a 

stroma, the interstices of which were filled with a stiingy, 
mucinous material. Scattered throughout this material, 
the degenerating tumor cells were seen singly, and in 
teregulS clumps In only small areas of the tumor, was 
there any attempt at gland formation. In the^e 
the lumina of the glands were distended by mucus. The 
mucinous material undoubtedly had its origin from the 
epithelium, for throughout the tumor, numerous epithelial 
cells were seen to be distended with mucin so that they 
took on a signet ring form. (Fig. 3.) Degenerating cells 
of this typo, discharging their contents,^ accounted for the 
lai-gc amounts of the mucinous material infiltrating the 
tissue. The tumor cells were pyknotic. Mitotic figures 
were numerous. The entire thickness of the duodenal 
wall was found to be infiltrated, the muscle bundles being 
widely separated by the tumor tissue. The entire wall 
of the ulcer of the duodenum was made up of tumor tis- 
sue, leaving nothing to indicate an antecedent primary 
peptic ulcer. There was no actual infiltration of the pan- 
creas. The pancreatic tissue was simply pushed aside 
and replaced by tumor. 

The metastases in the liver largely were necrotic and 
infiltrated by hemorrhage. At the margins of the necrotic 
masses, irregular clumps of tumor cells were seen. These 
-cells were somewhat larger and better preserved than 
were those of the primary tumor, and the gelatinous char- 
acter largely was absent though occasional cells of the 
signet ring type were seen. 


but there was, in addition, considerable hemorrhage into 
the lymph tissue, giving it a definite reddish color. The 
liver weighed 4,670 grams. Its surface was covered with 
numerous, raised hemorrhagic nodules, varying from 1 to 
5 cms. in diameter. The surface of the liver, after cut- 
ting, was found to contain innumerable metastatic nodules, 
which were well defined from the liver tissue. In general 
they were round and had the same hemorrhagic appearance 
as had the metastases in the lymph nodes. The liver was 
largely replaced by this metastatic tumor. Situated in 
the main branch of the portal vein, there was a throm- 
botic mass 2 cm. in diameter which was very loosely at- 
tached to the intima of the vein. It did not completely 
occlude the lumen and there was no evidence of infarction 
of the liver tissue. A .small radicle of the portal vein 
in the substance of the liver was encroached upon by a 



Fig. 2. Microscopic section of gelatinous carcinoma of the 
duodenum, showing the gelatinous tumor infiltration of 
the entire duodenal wall. 
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Fig. 3. Microscopic section (high power) of gelatinous 
carcinoma of the duodenum, showing the individual epi- 
thelial tumor cells distended with mucus. 


DISCUSSION 

Pathologically, this tumor must be classified as 
a gelatinous carcinoma of the first portion of the 
duodenum. It seems unusual that so few cases of 
gelatinous carcinoma are reported in this location 
because of the abundant mucus-forming cells in 
the crypts of Lieberkiihn, and because of the mu- 
cous glands of Brunner deep in the wall of the duo- 
denum. In this case, no evidence could be found 
to prove whether the tumor had originated in the 
mucosa itself or in Brunner’s glands. There 
seems, however, no doubt that the gelatinous ma- 
terial had its origin from epithelium and not from 
the stroma of the tumor. 

This patient was diagnosed, clinically, as hav- 
ing an ob.structing carcinoma of the pylorus, as 
has usually been the case in para-pyloric carci- 
noma of the duodenum. The X-ray findings, when 
a tumor is located as was found in this patient, 
seldom, if ever, can establish the true diagnosis. 
This subject was so obese that accurate ojifc- 
m-ortem palpation of the tumor was not possible. 

The treatment of carcinoma of the duodenum 

i.s, of course, resection, if the diagnosis can be 
made early, accompanied by cholecystgastro.s- 
tomy, when obstructive jaundice is present. When 
the tumor has extended to other organs, a pallia- 
tive gastro-entero.stomv is justifiable, after proper 
preparation of the patient. 


CONTI.USIONS 

1. A case history, with the i)athological find- 
ings of gelatinous carcinoma of the duodenum is 
pre.sentod. 

2. Gelatinous carcinoma of the duodenum 
rarely is reported, but its possibility occasionally 
is mentioned. The instance previously described 
in the literature which the authors have di.scov- 
ered, is cited. 

3. In the patient here rc]>orted, as is usually 
the case when carcinoma involves the first portion 
of the duodenum, the lesion could not be sati.s- 
factorily differentiated clinically from carcinoma 
primarily obstructing the pylorus. 
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ABSTRACTS 


Baldiudge, C. W. 

The Relationskip Behveen Antisyphilitic Treatment 
and Toxic Cirrhosis. J. Am. Med. Sc., 188:085-090, 
November, lO.li. 

The author propounds the question as to whether, in 
syphilis, the therapeutic agents, namely, mercury and 
arsenic, may produce a toxic cirrhosis of the liver and 
further divides the question to include the possibility of 
a non-syphilitic liyer developing cirrhosis when exposed 
to an antisyphilitic agent. To support his claims, he 


quotes thirty-six cases of cirrhosi.s of the liver of which 
twelve had had antisyphilitic treatment, namely, nr.sphe- 
namine or neoarsphenaniine. Clinically, none of these 
patients had evidences of liver disease before treatment 
was begun. Four patients came to necropsy of which three 
showed a toxic type of cirrhosis which was assumed to be a 
result of a previous acute yellow atrophy. Of these three, 
one of them was an individual who had not had syphilis 
but bad been exposed to long, continued antisphilitic treat- 
ment. 

M. G. Vorhaus, New York, New York. 
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The Applied Physiolosy of the Gastro-Intestinal Innervation 

Certain Selected Topics* 

By 

A. C. IVY, Ph.D., M.D.t 

CHICAGO. ILUNOIS 


T he subject of this lecture was chosen because 
of its general applicability to the topic un- 
der considei’Etion during this fortnight of study. 
In view of the time allotted to the lecture the sub- 
ject matter has been selected and will be pre- 
sented in synoptic style. The topics selected per- 
tain primarily to disturbances of motor activities, 
since disturbances of motility more frequently 
cause symptoms than disturbances of secretory 
activity. 

All portions of the gastro-intestinal tract are 
intimately correlated by extrinsic and Intrinsic 
nervous mechanisms and humoral agencies. Thus, 
in many diseases of the gastro-intestinal tract, 
we must think of the tract as a functional unit, 
and not solely of the viscus in which an organic 
lesion or disease is located. 

First, I .should like to discuss briefly the rela- 
tion of the cerebral cortex to the autonomic con- 
trol of the digestive tract. I am especially inter- 
ested in this subject because of its highly probable 
relation.ship to the etiology of “peptic” ulcer in 
man. I have had sufficient contact with “peptic” 
ulcer patients to realize the rather important role 
played by sustained anxiety and the associated 
unhygienic eating habits in the genesis of ulcer. 

One of the most interesting developments in 
modern physiology has been the demonstration 
by Pavlov that, as a result of a learning or con- 
ditioning process, a non-instinetive stimulus may 
excite or inhibit the gastric or salivary glands. 

The methods by which conditioned excitation 
and conditioned inhibition may be produced are 
illustrated in the following diagrams. 

It is pertinent to my subsequent experiments 
and discussion to point out some of Pavlov’s ob- 
servations pertaining to the effect of the conflict 
of excitatory and inhibitory processes on the 
nervous system (1) . A balance between the two 
is not easily attained and the dog frequently be- 
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comes quite restless. Occasionally such a conflict 
may result in a pathological state (neurosis) , in 
which a predominance of one or the other process, 
depending on the temperament of the dog, is ob- 
served. In a “lively” dog the elaborated inhibi- 
tions may disappear and all stimuli provoke an 
excitatory response ; in a “quiet” dog the opposite 
may occur. 

I have attempted to ascertain if Pavlov’s obser- 
vations on the salivary glands might be applicable 
to the motility of the stomach. That is, I desired 
by appropriate conditioning to produce hypermo- 
tility or tonus of the gastric musculature. This 
attempt was predicated on the following fact: 
The central nervous mechanism lohich is respon- 
sible for the psychic inhibition of the motility of 
the stomach may be conditioned. 

For example, the pain caused by the insertion 
of a hypodermic needle will cause not only a “de- 
fense reaction” but also will inhibit hunger con- 
tractions in the dog ; but, after this is repeated a 
number of times, this pain no longer causes inhi- 
bition. However, if a new type of pain stimulus 
is applied, motility will be inhibited. In this in- 
stance, the dog has been conditioned to “ignore” 
the apprehension associated with the pain. The 
inhibition has been extinguished. After adequate 
training the dog can be subjected to a number of 
different types of mild pain stimuli, noises, etc., 
even new in type, without inhibition of motility 
of the stomach. The dog apparently no longer 
fears that he will be injured, regardless of the 
newness of the stimulus. 

To so condition a dog, which has previously 
been trained to lie quietly, the head is patted, or 
the ear is tickled (pleasant to the dog), or the 
dog IS spoken to. prior to and during the applica- 
tion of the needle prick or pain stimulus. After 
? period of training, it becomes unnecessary 
to forewarn the dog, except occasionally, since 
no\v the needle prick, or pain stimulus, may be 
applied without the dog manifesting a defense 
reaction or inhibition of motility. 

Before proceeding with an interpretation of 
these phenomena, it is necessary to point out that 
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FiK. I. The secretion of saliva in response to acid (lemon juice) applied to the mouth is an unconditional reflex, not in- 
volving the cerebrum. 


in this experiment we are dealing with an “in- 
stinctive” or an unconditional inhibitory reflex 
(bulbo-spinal). Thi.<5 is in contradistinction to the 
salivary acid reflex that Pavlov deals with, which 
is an “in.stinctive”, or an unconditional excitatory 
reflex. However, it is true that if a destructive 
or pain stimulus be associated with the giving of 
food, the defense reaction disappears and the pain 
stimulus may even become a conditioned excitor 
of salivary secretion (Eef. 1, page 186). The 
center for the defense reaction to pain is now in- 
hibited and the salivary center is stimulated. 
Pavlov says, “the stimulation which entered into 
the center for defense reaction, now passes over 
to the food center”, and, “that there is merely a 
transference, an alteration of direction, an attrac- 
tion of energy from one center to another”. In 
our experiment the patting of the head (pleasant 
.stimulus) inhibited the defense reaction center 
and completely “blocked” or inhibited the splanch- 
nic and vagal gastric inhibitory centers, (vide 
infra, p.sychic inhibition of motility is chiefly 
mediated by the splanchnics) . But "energy” did 
not flow or irradiate into the vagal gastric motor 
e.xcitatory center to cause hypermotility and 
tonus, i. e., a rever.fal of the primary inhibitory 
effect did not result. 

1 thought that by training the dogs (six) not 
to manifest inhibition of motility on pinching and 
pricking a number of areas (six) of the skin that 
I might obtain hypermotility and tonus. The re- 
sult was that one could stimulate a large number 
of areas of the skin in succession, or two simul- 


taneously in succession, or even “new” skin areas 
without obtaining any evidence of hypertonus. 
The dogs in so far as their skeletal musculature 
was concerned manifested either rigidity or a 
marked relaxation, but they did not fall asleep. 
This is possibly analogous to the hypnotic state in 
animals as described by Pavlov. In this connec- 
tion it is well known to those who have studied 
gastric hunger motility in dogs, that some dogs 
react to the process of training them to lie quietly 
by manifesting muscular rigidity. These dogs 
are generally discarded because of the irregidar- 
ity of their contractions and the variations in the 
tonus of their abdominal muscles. 

It would appear from the “failure” of my ex- 
periment that an inhibitory unconditional reflex 
by conditioning can be extinguished but cannot 
be reversed, and that this process of extinction is 
of such a nature as not to lead to the excitation 
of a closely correlated unconditional excitatorv 
motor center (vagus center in this instance) . It 
would also appear that the extinction by condi- 
tioning of an inhibitory reflex mechanism affect- 
ing an organ does not result in the release, due to 
withdrawal of inhibitory effect (in this instance 
chiefly the splanchnic) , of the motor reflex mech- 
anism affecting the organ (in this instance chiefly 
the vagus) , although the irregularity of motility 
noted in some instances does indicate an insta- 
bilitv of the central mechanisms. Further, it 
would appear that to obtain hypermotility and 
tonus of the stomach by a conditioning process 
it -will be necessary to approach the stomach 
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through the vagal, or the predominant uncondi- 
tional excitatory (motor) reflex mechanism. This 
will be very difficult, since the o'nly knoion ap- 
proach of this kind is via the vomiting center. 
Although the tonus of this center is augmented 
in hunger, this augmentation is probably not re- 
flex- in nature and hence cannot be used as an 
approach. In sleep the tonus of this center is also 
increased, but it is not clear how, by utilizing 
this mechanism, a hypermotility of the stomach 
during the waking condition could be produced 
experimentally by a conditioning process. 

Several fundamental considerations arise from 
the foregoing experimental results and discus- 
sion, which to my knowledge have not yet been 
discussed in the literature on conditional reflexes. 
The first is that prior to the foi'egoing experi- 
ments no attempts have been made to modify by 
conditioning an unconditional inhibitory reflex 
mechanism. The studies have involved the elab- 
oration of excitatory and inhibitory conditional 
reflexes of an excitatory unconditional reflex 
mechanism. That is, by sounding a gong, before 
and during the time acid (unconditional stimu- 
lus) is applied to the mouth, one can develop a 
positive or an excitatory conditional reflex; and 
by appropriate experimentation, one can develop 
a negative or inhibitory stimulus which will in- 
hibit the conditioned excitatory influence of the 
gong. This is equivalent to saying that the ex- 
citatory effect on salivary secretion of a positive 
conditional stimulus may be prevented by a nega- 
tive conditional stimulus. The second is that it 


has not been shown by a crucial experiment that 
a negative or inhibitory conditional stimulus (a 
conditioned inhibitor) when applied will inhibit 
or extinguish the acid salivary reflex, or an ex- 
citatory unconditional reflex. That such is possi- 
ble one might presume from the above experi- 
mental results in which a bulbo-spinal inhibitory 
reflex was extinguished by conditioning. The 
third is that by conditioning one cannot convert 
an instinctive or unconditional excitatory mech- 
anism into an inhibitory mechanism or vice versa 
(a secretory process does not lend itself well to 
such a study, but a motor process does). Theo- 
retically, an excitatory or inhibitory response 
might occur as a release phenomenon (e. g., on 
blocking the inhibitory portion of a nervous mech- 
anism, the excitatory portion may predominate 
and become more evident) , but this did not result 
in my experiments. 

Closely allied to the foregoing experiments and 
discussion is the old question of whether the auto- 
nomic motor control of the digestive tract has 
representation in the cerebral cortex. Fulton and 
his associates (2) have recently reported that 
stimulation of the pre-motor area of the cortex in 
monkeys and chimpanzees results in vigorous 
movements of the intestine. They believe that 
this provides an explanation for the morbid hun- 
ger and intussusceptions which sometimes de- 
velop after bilateral extirpation of the pre-motor 
areas. The facts, on the one hand, that sleep and 
decerebration (King, in guinea pigs) augment 
motility and, on the other hand, that dreams and 


Fig. 2. The development of a conditioned reflex. The association of the sound of the gong just before and during the ap 
plication of lemon juice opens up a new pathway involving the cerebral cortex. 
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apprehension usually inhibit motility (H), indi- 
cate that the primary influence of the corchral 
cortex on motility is inhibitory in nature. Tlie 
exaggerated motility on stimulation may indicate 
a release of lower autonomic centens from cortical 
inhibitory control, rather than direct .stimulation. 
In the experiments cited above we were unable 
to obtain such a release phenomenon. Neverthe- 
less, I believe that the facts indicate that although 
cerebral activity generally results in an inhibition 
of gastro-intestinal activity, hypermotility and 
tonus of the stomach may be produced experi- 
mentally in the dog when the adequate conditions 
are ascertained. 

What are the ohnerved effeetr, of anxieAvj and 
emotion on the motor activity of the stomach? 
The inhibitory effect of anxiety and anger was 
first directly observed in man by Beaumont. It 
was later .studied in some detail in lower animals 
by Cannon (4) and Carlson (3). 

As a general rule apprehension inhibits both 
the motility and secretion of the .stomach. In 
lower animals no one, so far as I know, has .seen 
any other effect. In man, radiologists (5) know 
that apprehension or mental shock causes the 
stomach to “drop” and become "flatter” in con- 
tour. I personally have seen the stomach of stu- 
dents drop in response to a threat and rise again 
and resume motility on provoking laughter by 
passing the threat off as a joke. Gastric empty- 
ing is definitely delayed by quizzing a poorly pre- 
pared student. It is not usually delayed by quiz- 


zing a good .student who has faith anil confidence 
in his ability to an.swer ipie.ition.'* correctly. How- 
ever, I am quite certain that occasionally strong 
emotion may cause spasm and hypermotility of 
the stomach without nausea and vomiting being 
experienced. The literature, in .so far as actual 
evidence is concerned, is silent. Alv.-m-/, (G) has 
told me of two jiatients .suffering from pain in 
the epig.astrium following strong emotional stre.i- 
in whom he made X-ray studies. In both in- 
stances he observed five or six deep waves pas'- 
ing over the stomach simult.aneou.'-ly, the .stom- 
ach presenting the apjjearance of a sock filled v. ith 
billiard balls. I have seen a similar picture in 
a hy.stericiil young woman, in which detailed ex- 
amination and other considerations revealed tliat 
the disturbance was not due to a viscerf>visccral 
reflex or organic disease. Tims, it would ajipear 
that apprehension as a general rule leads to an 
inhibition of motility, but may in some sul)jecLs 
rasuit in marked hypermotility .and tonus of the 
.stomach. 

Todd (7) has made the mo.st intensive study to 
date of the effect of anxiety on the human stom- 
ach. His subjects were medical students. He 
started his studies during the early apprehensive 
weeks of the “new life” of a modem medical stu- 
dent and continued with the same students for 
.several years. He has reported that the “stable 
stomach” docs not respond readily to emotional 
factors and is found in persons with an “even 
temperament”. Many of his first-year students 
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IF AFTER. THE ANIMAL HAS BEEN CONDITIONED 
TO THE GONG AND AN AREA SUCH A5 A OF 
THE SKIN IS SCRATCHED IN ADDITION .AT THE 
TIME THE CONG 15 SOUNDED.THEN AFTER MANY 
REPETITIONS OFTHE COMBINATION THE GLAND 
DOES NOT SECRETE. THE ADDITIONAL STIMULUS 
15 NEGATIVE OR INHIBITORY, 


CONDITIONAL STIMULUS 
ADDITION AL STI MULU5 ^ 


NHIBITION 


Fig. 4. When an “additional”, or a second, stimulus is applied so that it overlaps in duration the application of the posi- 
tive conditional stimulus (the gong), and the combination is repeated many times without the apphration of lemon juice, 
or the unconditional stimulus, then the additional stimulus becomes a “conditional inhibitor’ . 


manifested an "unstable stomach” in that “drop- 
ping” and inhibition of movements of the stomach 
occurred on subjecting them to emotional factors. 
The stomachs of his second-year students were 
more stable. Thus, as shown in the "pain” ex- 
periments on the dog cited above, through train- 
ing or conditioning, the stomach may no longer 
be affected by inhibitory psychic factors. A more 
significant observation, however, was made, 
namely, that when the “conditioned or trained” 
.stomach shows instability in response to more 
prolonged mental di.stress, the instability takes 
the form of hypermotility, Todd has stated 
“hyperactivity of the stomach is always present 
in the anxiety complex and in patients con- 
sciously or subconsciously nervous but not 
afraid”. 

Over tohat nerves are the above effects trans- 
mitted to the stomach? Before this question can 
be clearly answered it is necessary to consider 
briefly the functional innervation of the stomach. 
Much of the recent work on this subject is con- 
fusing to the average reader. This is because of 
the actual complexity of the functional innerva- 
tion of the .stomach. For example, both motor 
and inhibitory effects may be obtained via either 
the splanchnics or vagi (8). However, one must 
not permit’ details, although important, to fog a 
true conception of the predominant functional in- 
nervation of these nerves. 

By sectioning the splanchnic nerves in dogs, it 
has been shown that psychic inhibition of gastric 
motility is almost entirely abolished (3). This 
leads us to believe that the splanchnic nerves are 
primarily concerned in the psychic inhibition of 
gastric motility and tone. 


But, the mechanism concerned in the produc- 
tion of the augmented motility that Todd reports 
as occurring in the unstable, conditioned stomach 
in the presence of sustained anxiety is not so 
clear. This is because such a condition has never 
been produced in lower animals in which the 
nerves may be experimentally sectioned. The 
vagi very probably are pi'imarily concerned, be- 
cause of the following considerations. They are 
the predominant motor nerves of the stomach. 
Following the section of the vagi in animals a 
permanent hypotonus and delay in evacuation of 
pastes and solids results (9), though liquids may 
soon be evacuated in normal time. Following sec- 
tion of the splanchnic nerves in man colic may 
occur which is relieved by atropine (10) . 

In spite of Crile’s (11) interesting theories it 
is difficult to believe that this hypermotility and 
tonus are induced chiefly by the splanchnic nerves. 
However, it is true that spasm of the pyloric 
sphincter may be induced reflexly via the splanch- 
nic nerves and that epinephrine in adequate dos- 
age causes the sphincter to contract (12) It is 
possible that given a contracted sphincter the 
stomach will manifest compensatory vagal hyper- 
epinephrine inhibits gastric mo- 
tility. (No one has studied the effect of psychic 
factors on the pyloric sphincter.) It is also perti- 
nent that stimulation of the splanchnic causes 
vaso-constiiction of the gastric vessels. This 
means that in anxiety some constriction of the 
pstric vessels may occur and cause some asphvx- 
lal spasm of the gastric musculature; but this 
could not continue for any length of time in the 

Ot the normal or hypernormal secretion of the 
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hypermotile .stomtich. It i.s difl'icult to picTitrc 
how the peristalsis in the pyloric antruni could 
continue, since a mild decree of anoxemia inhihits 
motility, althoiijjh it does induce sitasm of tin; 
sphincter (13). Of course, it may he ttrKued, 
in so far as the ctiolojo’ of “peptic" ulcer i.s con- 
cerned that the hypermotility of susttiincd anxiety 
is due chiefly to the vaRus tind tluit tin’s is as.so- 
ciated with an increased sithinclmic vn.so-con- 
strictor tone of the vessels of the mucosa. Be- 
cause of the foregoinR type of spcciihation re- 
quired in any attempt to rationalize the jn'occduro 
of adrenal denervation for “peptic” ulcer, it i.; 
difiicult for a physiologist to warm u]) to the idea. 

However, I liave yet to meet a clinician of ex- 
tensive experience who denies that .su.stained 
anxiety is a factor in determining the chronicity 
and recurrence of “peptic" ulcer in many cases. 
In this connection, Todd (7) reports that .stu- 
dents may have hyperactive tracts for several 
years without developing ulcer, hut hyperactivity 
was evident in those of his students wlio later 
developed the .symptoms of ulcer. 

We (14) have recently .attempted to determine 
in the dog whether the maintenance of continuous 
hypermotility and hypersecretion of the stomach 
for a period of two months will result in chronic 
ulcer. One group of animals was injected every 
t%vo hours with pilocarpine, a second group witli 
histamine, and a third group with both pilocar- 
pine and hi.stamine. Acute lesions of the stomach 
and duodenum were observed, but no chronic or 
perforating ulcers were produced. 

It would appear from these studies in the dog 
that some other factor besides hypermotility and 
secretion is necessary for the production of a 
chronic “peptic” ulcer. It should be remarked 
that these animals were fed a “smooth” diet, and 
the results might have been different on a “rough” 
diet. These drugs, of course, would probably not 
exert a direct “neurotrophic” effect or a vaso- 
constrictor action, which are the only other fac- 
tors which have been suggested as being con- 


cernt’d in tin' ‘';inxiety-iiic»'r" rrlatiom hij>. Tiiat 
a “rough” tlici anti liypvrmotility iitid .~*'cr<t!on 
are f:icIor.-t conducive t<i ulcer are gejier.'illy rec- 
ognized anil l)ave much expcrimesilai susipnrt. 

Tite major facts pertaitiing to tin- fuiictional 
innervation of the pyloric ;-phinct<-r m:iy he 
briefly summari/.ed as follows: the siihincter u'-ti- 
ally contr.'icts on no.xifuis .stimulation of the g.'d! 
bladder, colon iiiid :!p])eniiix (12), (lo), (If*). 
The motor sidi' of thi.s reflex is prim.-irily in the 
.s|)l:inc)inic.s. At the .■•ame time tin- .•'tomach i" 
inhihiteii unless nau.sea and vomiting occur in 
which inst.'tnce tiie jiiitrutn contracts \’ia the v.agi- 
The vagi are concerned in the inhibition of Imth 
(he .sj)hinctor and stonmeh wlien the tiuiHienum is 
mildly .stimulated (criteroga-'-tric n'llex) fl7). 
This mechani.sm normally rvtnnis ga-tric evacua- 
tion. In the instance of irritation of tlu* duo- 
denum, the local Mei.ssner-Aiierhach’.s plexu.s i.s 
concerned in causing contraction of the sphincter 
without inliihilion of gastric motility (17). Thi.s 
mechanism may he concerned in tlie dehiyetl ev:sc- 
uation with hypermotility in cast's of dutKienal 
ulcer, Case.s of dumlenal ulcer that empty more 
rapidly than normal are to he explained hy the 
more rapid rate of emptying of the duodenum, 
associated with the hyi)ermotility of the stomach. 

Reflex pylorospasm and vomiting occur in dog.« 
with splanchnics sectioned. 

In regard to the autonomic innervation of the 
liUiary tract. I shall only point out that atropine 
favors tile flow of bile from the common duct and 
pilocarpine has the opiiosite action. Atropine de- 
creases the tone of the gall bladder hut does not 
prevent the action of cholecy.stokinin. Pilocar- 
pine causes some contraction of the gall bladder, 
but no bile is expelled into the intestine because 
of the simulL'ineous increase in the choledocho- 
duodenal resistance (IS). 

Passing on to the hiti;.<<ti)ic tliere is n point per- 
taining to appetite and intestinal obstruction 
which demonstrates a significant function of the 
automatic innervation of the gastro-intestinal 
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tract. In a study of continuous jejunal alimenta- 
tion in two dogs, we observed that as long as we 
kept the intestine filled with food the dogs showed 
no desire to eat in the normal manner. However, 
after sectioning the vagi these animals mani- 
fested an inordinate appetite even to the extent 
of coprophagia. This shows that the feeling of 
satiety depends to a large extent on the vagus 
and that distension or irrigation of the intestine, 
like the stomach decz'eases appetite. This was 
shown more strikingly by Herrin and Meek (19). 
Thej'^ continuously distended an isolated loop of 
intestine. A very copious secretion of intestinal 
fluid resulted, the dog \vould not eat and drink, 
became dehydrated, developed hypochloremia and 
died. However, after the nerves of the loop were 
sectioned, the dog would eat and drink, and sur- 
vived in spite of the continuous loss of fluids and 
chlorides. This demonstrated that the prime fac- 
tor in the serious consequences of simple obstruc- 
tion without strangulation is the loss of water 
and chlorides. 

A consideration of the motor innervation of the 
ileo-cecal sphincter is of practical importance in 
that it may explain ileo-cecal intussusception that 
sometimes occurs in infants and after appendec- 
tomy in adults. The sympathetic supply of the 
ileo-cecal sphincter is definitely motor in its func- 
tion. The vagi have both a motor and inhibitory 
effect on the sphincter, which, however, is slight 
when compared with the motor effect of the sym- 
pathetic (20). If, during or following appendec- 
tomy the sympathetic supply to the sphincter and 
lower ileum is sectioned or affected, the sphincter 
will become patulous and the lower ileum hyper- 
motile. This would increase the likelihood of the 
ileum undergoing intussusception into the cecum. 
Ileo-cecal intussusception is the most common 
type in the infant. According to Zamorani (21) 
the coeliac ganglion does not mature histologically 
until about two years of age. If this is true phys- 
iologically, we have the explanation for the clini- 
cally observed vagotonic tendency of the infant’s 
gastro-intestinal tract. In addition the infant 
would have an atonic ileo-cecal sphincter which 
with a hypermotile ileum would predispose to 
ileo-cecal intussusception. 

Our knowledge of the functional innervation of 
the colon of man is rather sketchy. We know 
much more concerning this subject in lower ani- 
mals (221. Because of the I'ather marked ana- 
tomic differences some physiologists have hesi- 
tated to apply their work to man. However, this 
reticence is not entirely justified as has been dem- 
onstrated by the recent surgical treatment of 
Hirschsprung’s disease. For years physiologists 
have known that the predominant parasympa- 
thetic effect was excitatory for the colon muscu- 
lature and inhibitory for the sphincters, and that 
the predominant sympathetic effect was inhibi- 
tory for the colon and excitatory for the sphinc- 
ters. It now appears to be established that sec- 
tion of the sympathetic supply of the colon in 


Hirschsprung’s disease markedly alleviates the 
obstipation. The obvious result is relaxation of 
the smooth muscle sphincters of the colon and an 
increase in the propulsive activity of the colon. 

Physiologically I believe the irritable or “un- 
stable” colon is quite analagous to the “unstable” 
stomach which was discussed above. Clinically 
it is recognized that many “peptic” ulcer patients 
have an “unstable” colon. In both conditions bel- 
ladonna, bland diet and sedation are used thera- 
peutically. In regard to the “unstable” colon and 
cecal stasis a physiologic fact that is not fully ap- 
preciated is that the colon throughout its course 
manifests the phenomenon of receptive relaxa- 
tion. This is true for the rectum as is well 
known. It is particularly true for the cecum. It 
is also true of the transverse and descending 
colon. The application of this fact, I believe, is 
obvious. 

In certain abnormal conditions of the colon 
large quantities of mucus are produced. The evi- 
dence indicates that this is not due to a direct 
stimulation of secretion by nerves. However, 
prolonged stimulation of the pelvic nerves, re- 
peated injection of pilocarpine, or the introduc- 
tion of irritants into the colon increases the pro- 
duction of mucus. This would indicate that the 
augmented secretion is chiefly due to irritation 
of the mucosa and excessive motility. Extracts 
of the colon mucosa according to Florey (23) do 
not increase mucus production. 

It is of clinical interest that fear or apprehen- 
sion causes pallor of the mucosa of the colon, even 
in the absence of the adrenals (24). If an area 
is inflamed, pallor does not result. This pallor is 
due both to a general contraction of the vessels 
of the mucosa and to a squeezing out of blood by 
contraction of the muscularis mucosae. The 
colon, on mechanical stimulation, shows a patchy 
pallor due to irregular contraction of the muscu- 
laris mucosae. 

I next desire to discuss briefly some of the more 
important viscero-visceral reflexes. I shall not 
mention the exceedingly important, and very in- 
teresting and instructive, viscero-skeletal or 
viscero-somatic reflexes. 

It has been well demonstrated that the sympa- 
thetics conduct sensory sensations responsible for 
the elicitation of visceral pain, muscular rigidity, 
cutaneous hyneresthesia and vaso-motor disturb- 
ances (25), (26). The vagi conduct sensations 
which elicit nausea and vomiting, affect appetite, 
and which is the case of the stomach mediate im- 
pulses that are responsible for satiety. The sen- 
sory pathway for crude heat and cold sensations 
for the stomach is not known. These nerves also 
mediate sensory impulses concerned in viscero- 
visceral reflexes. The pelvic nerves ai'e mixed in 
regard to their sensory activity. 

Gastro-ileo-colic and Duodeno-ileo-eolic Re- 
flexes: When food is ingested a reflex is initiated 
from the stomach and especiallv from the duo- 
denum which causes rather rapid evacuation of 
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the distal ileum into the colon. This, in all pi'oba- 
bility, increases the activity of the colon. _ Thns, 
in turn, accounts for the early post cibum di.stress 
of the patient afflicted with colitis. 

The importance of this reflex did not impress 
me until several years ago when we (20) made 
a study of the ileo-cecal sphincter. We observed 
that when some barium milk was placed into the 
distal ileum of a fasting dog through an ileo-stomy, 
it was retained thei’e for one-half hour or longer. 
After the ingestion of food, the barium milk was 
evacuated into the cecum within fifteen minutes. 
The nervous mechanism of this reflex has not been 
determined. 

Cholecysto-gastnc Reflexes: Recently Fish- 
back and I studied (27), (3), (16) the effect of 
biliary tract distension and irritation on the 
movements of the stomach. We observed that 
mild stimulations inhibited gastric motility and 
decreased tone. This type of response, according 
to my views, is conducive to gastric flatulence and 
air swallowing (28). A sudden marked di.sten- 
sion caused pylorospasm with nausea and vomit- 
ing. This accounts for the dyspeptic .symptoms 
of gall bladder disease. But, the pain of biliary 
colic is not due to pylorospasm because the type 
of referred pain is different and biliary tract pain 
may be obtained in man and dog following sub- 
total gastrectomy (18). 

Appendico-gastric Reflex: The fact that the 
diseased appendix may reflexly affect the stomach 
is indirectly one of the reasons why the mortality 
of appendicitis is still so high in this country. 
The lay person thinks the symptoms are due to a 
“stomach upset’’ and takes a physic or enema, 
which results in rupture and peritonitis. The 
physician, if called early, can save the life of prac- 
tically every patient with appendicitis. 

Experimentally distension of the appendix and 
cecum in the dog results in inhibition of the gas- 
tric movements chiefly via the splanchnic nerves 
(8), (14). The pyloric sphincter generally con- 
tracts — an effect that is mediated chiefly via the 
splanchnics also. (Inhibition of the sphincter 
may also result) (3), (12), (15). Marked dis- 
tension of the appendix and cecum, particularly 
if the latter is irritated, causes pyloi’ospasm and 
frequently vomiting. Under such conditions it is 
difficult to determine whether the dog suffers epi- 
gastric pain or not. Dr. Livingston of New York 


has written me that when the appendix in man is 
distended, epigastric pain, nausea and sometimes 
vomiting, result. Right lower quadrant pain, 
point tenderness, and cutaneous hyperalgesia fol- 
lowed immediately. In this connection, Loreti 
(29) has reported that after anesthetization of 
the right lower quadrant the pain in that segment 
disappears, but the epiga-stric pain persists. 

Of course, epigastric pain does not always oc- 
cur in appendicitis. Neither can the same type of 
viscero-visceral reflex always be elicited with the 
same .stimulus in dogs. This must mean that 
either the reflex threshold is very high or other 
factors inhibit the reflex. 

Smith and Miller (16) have found in patients 
that distension of a spastic colon may produce 
gastric spasm with severe epigastric pain, which 
is not elicited after atropine. This again indi- 
cates, as referred to above, that spasm of the 
pyloric antrum in contradistinction to the pyloric 
sphincter is due chiefly to the influence of the 
vagus. 

It should also be borne in mind that irritation 
of the colon, cecum and appendix refle.xly causes 
the ileo-cecal sphincter to contract. This has been 
demonstrated in animals (20) and ileal stasis has 
been observed in man by Hunt, Cole and Kanr 
tor (80). 

Reflexes Between the Gcnito-urinarg and Gas- 
tro-intestinal Traets: Reflex changes in the stom- 
ach analogous to those described above may be 
elicited by stimulation of the genito-urinary or- 
gans (3), (31). This should be borae in mind 
because patients have been treated for “dyspep- 
tic” symptoms when the real source of their 
trouble was resident in the ui'inary tract. 

Time does not permit me to proceed further. 
Such rather interesting and important gastro- 
inte.stinal viscero-visceral refle.xes or effects as 
the colon-duodenal, viscero-cardiac (32), (33), 
(34), and reflexes within the colon itself (35) 
may be mentioned in passing. 

Often when I contemplate the many mechan- 
isms in the gastro-intestinal tract which may get 
out of oi'der, and the fact that mental activity 
may throw some of them out of order, I think of 
the statement of Jo.sh Billings, to wit, “I have 
finallj' kum tu the konklusion that a good reliable 
sett of bowels is woi'th more tu a man than enny 
quantity of brains”. 
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G ASTRO-INTESTINAL disturbances appear 
to be an important element in many cases 
of headache, including some which present the 
typical features of migraine. Individuals in whom 
headache follows the ingestion of certain foods, 
or is secondary to constipation or other disturb- 
ance of function in the alimentary tract, fre- 
quently are met with. There is at present no evi- 
dence to show whether in these instances head- 
ache results from the absorption of toxins of an 
undetermined nature, or whether a reflex mech- 
anism is concerned. 

The purpose of the present study was to inves- 
tigate the possible existence of a reflex mechan- 
ism. That is, to determine whether mechanical 
stimuli applied to the viscera would give rise to 
sensory impulses which, acting through centers 
in the brain and cord, might bring about changes 
in the tonus of the cerebral blood vessels with 
secondary effects upon intracranial pressure. 

A number of previous investigations by others 
have suggested that alterations in pressure and 
flow in the vessels of the brain may be concerned 
in the production of headache. An anatomical 
basis for this hypothesis has been supplied by 
Stohr (1) and Hassin (2) who demonstrated that 
a perivascular plexus surrounds the arteries of 
the cerebrum. It is well known that the nitrites 
may produce headache in human beings; Leake 
(3) and his co-workers have shown that the cere- 
bral and the retinal vessels dilate when drugs of 


•From tho Hopartmont ot Fhy.siolnc}- .and Pharmacology, North- 
western University, Chicago. Illinois. This work was aided 
by a grant from the .Tosiah Macy, .Tr., Foundation. 
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this group are administered. Chambers (4) has 
I'eported constriction of the retinal vessels in the 
prodromal stage of an attack of migraine. 

METHODS AND MATERIALS 

We have measured changes in the size of the 
meningeal and retinal vessels while stimulating 
the stomach, duodenum and colon by distension 
with a balloon. 

1 — A series of ten cats and seven dogs lightly 
anesthetised with Nembutal was studied, using the 
technique described by Forbes (5). A trephine 
orifice was made in the parietal bone, the dura 
mater was incised, and a glass window was in- 
serted into the opening. A microscope fitted with 
a micrometer ocular was employed in order to 
make direct observations of the pial vessels. Il- 
lumination was secured by a small lamp which 
focused the light obliquely down upon the field. 
A balloon attached to a rubber tube then was 
placed in the duodenum through an incision near 
the pyloric end of the stomach and held there by 
a purse string suture. The diameter of a vessel 
was measured several times before mechanical 
distension of the duodenum by means of the ex- 
pansile balloon. The balloon was inflated and 
measuiements again taken. The calibre of the 
vessels was noted once more after deflation of the 
balloon. The like procedures were followed with 
the balloon placed in the stomach and in the colon. 
No change in the calibre of the vial vessels could 
be observed when a balloon in the duodenum the 
stomach or the colon was distended. 

2 It has been pointed out by many observers 



Amkiucan Jouknai, or Diokstivk Dihkahk.s and >'i;TitrnoN 


sr.4 


that alterations in the size of the cerebral and 
renal arteries occur simultaneously. By taking 
advantage of this established fact, we were able 
indirectly to measure the cerebral vessels during 
visceral stimulation by observing the retina. 

Four human subjects swallowed Rehfuss tubes 
to which small balloons were attached. The tubes 
entered the duodenum in two cases (checked by 
X-ray) while in the other two they remained in 
the .stomach. Through the co-operation of Dr. 
W. A. Mann, Jr., of the Department of Ophthal- 
mology at Northwestern University Medical 
School, pictures of the fundus were taken with 
the Zeiss-Nordesen fundus camei'a before, during 
and after distension of the stomach or the duo- 
denum. In two patients, nausea was experi- 
enced, and it was accompanied by retching in one 
of the subjects. In the two other patients, vague 
epigastric sensations and dizziness were noted. 
Measurement of the retinal vessels in the fundus 
photographs revealed no change in their sizes 
when a balloon in the stomach or in the duodenum 
was distended. 

3 — In the animal experiments we had observed 
that during distension of the viscera, the cerebro- 
spinal fluid appeared to be increased in volume. 
It is well known that changes in general circula- 
tion, particularly in venous flow, influence intra- 
cranial pressure. If it could be shown that intra- 
cranial pressure varied without corresponding 
changes in the general, vascular pressure when 
the viscera were distended, it might be assumed 
that the intracranial pressure changes were due 
to alterations in the sizes of the cerebral vessels. 

In order to test this possibility, ten lightly- 
anesthetised dogs were used. A trephine opening 
was made in the parietal bone, a crucial incision 
was made in the dura, the flaps were pulled back 
over the edges of the bone and a hollow metal 
plug was .‘^crewed into the opening (a modification 
of Eyster’s apparatus (6). This plug was con- 


nected to a tambour by a rigid-walled rubber tube 
which was filled with warm Ringer’s solution. 
Simultaneous tracings then were secured of intra- 
cranial pressure, the arterial pressure from the 
carotid artery and the venous pressure from the 
right atrium. As a next step in the procedure, a 
balloon was placed in the stomach, the colon or the 
duodenum in accordance with the technique de- 
scribed above. In all infitances durinff dislemion 
of the balloon, venoius and intraeranial prefisure 
rose. The arterial pressure rose in some cases, 
fell in others, but on two occasions it did not 
change. When the balloons were deflated within 
a short time all pressures returned to normal. 

The rise in intracranial pressure on di.stension 
of the viscera, in all probability, is secondary to 
the venous pressure increase; it is not due evi- 
dently, to changes in the caliber of the cerebral 
ve.ssels. The increase in venous pressure amounted 
to 3.0 — 12.0 cm. H,0. One should consider the 
possibility that such venous pressure-changes, ac- 
companied as they are by increases in intra- 
cranial pressure, might be adequate .stimuli to 
pain fibers in the cerebral perivascular plexus. 
In this connection one is tempted to recall how 
commonly there is experienced relief of dull, 
cephalgic discomfoid after a complete evacuation 
of the bowel. 

CONCLUSIONS 

1. No measurable changes in the calibers of 
the cerebral vessels could be demonstrated when 
the duodenum, the stomach or the colon of cats 
or dogs was distended. 

2. No measurable changes in the caliber of the 
retinal vessels of humans could be demonstrated 
when the stomach or the duodenum was dis- 
tended. 

3. An increase in intracranial pressure on dis- 
tension of the hollow viscera was observed only 
when there was a concomitant rise in the venous 
pressure. 
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ABSTRACTS 


JIcMasteh, Philip D., and Drury, D. R. 

Irreversible Character of the ImIc Changes After 

Hepatectomy. J. Eaper. hied., G0:r, 03-513, October. 

1934 . 

A series of experiments were done on hepatectomized 
rabbits. Continuous cross-transfusions were effected be- 
tween normal and “liverless" rabbits to determine what 
changes, if any, occur. These experiments show clearly 
that such cross-transfusions failed to improve the ad- 
vance symptoms due to previous hepatectomy. In addi- 


tion, the normal rabbit failed to show any deleterious 
effect from the blood of the hepatectomized animal. 

The authors conclude that the symptoms of advanced 
liver insufficiency are irreversible and cannot be ex- 
plained alone on the basis of the accumulation of toxic 
substances within the blood. 

The clinical significance of this experimental work is 
certainly unfavorable towards the administration of any 
‘Tiiological” preparation to patients suffering from ad- 
vanced liver insufficiency. 

M, G. Vorhaus, New York, New York. 


SECTION III — Nutrition 


Growth of Diabetic Children 

By 

HENRY J. JOHN, M.D. 
CLEVELAND, OHIO 


I T HAS been emphasized in the literature that 
diabetic children are tall in stature. White* 
in her studies states that “stature in excess of 
standards in common use today is the rule. This 
excess amounted to an average of 2.2 inches above 
the Crum & Wood standard in 227 children . . . 
and the excess occurred in 86 per cent of the 
cases”. Ladd^ reported overgrowth in 88 per cent 
of his juvenile diabetics and Rabinowitch-Bazim 
in Montreal found it in 71 per cent. Boyd and 
Nelson'* also report overheight in 75 per cent of 
their cases. Puchulu^ reports 50 per cent of his 
cases as overheight and the other 50 per cent were 
below the height for their age._ Spencer- in a 
study of 45 diabetic children points out particu- 
larly the fact that, at the onset of the disease, 80 
per cent of his patients were normal height or 
' above for their ages; 57 per cent were at least 
one inch above normal height for their ages. He 
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Chart 1. The growth of diabetic children, boys and girls, 
followed over a period of years. Each connected graph 
represents one child. 




Chart 2. Data on the measurements of height of diabetic 
children at the various age periods as compared with nor- 
mal standards. 293 measurements showing the number 
above and below the normal curve. 


states: “The typical diabetic child at the time 
of onset of the symptoms of the disease is tall and 
slender (overheight for age and underweight for 
both age and height)”. However, he points out 
that as the child progresses in this disease, there 
is a decrease in the rate of growth. This, of 
course, is all the more striking since it has been 
shown that, prior to developing the disease, these 
children had grovm in height more than had the 
average child. 

Rabinowitch and Bazin^ make the statement 
that “whatever the stimulus is that causes dia- 
betes in children, it is also responsible for the 
excess of skeletal growth. That in view of the 
present knowledge of the relationship between 
skeletal growth and the anterior lobe of the pitui- 
tary gland and the alleged association between 
that part of the gland with the sympathetic nerv- 
ous system, the question arises: is diabetes, oc- 
curring in children who are overheight, of pitui- 
tary origin?” 

In an editorial of the Journol of the AmeTico/n 
Medical Association}^ the suggestion is made that 
diabetes may not be a disease of the pancreas 
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alone but also may involve some of the other 
glands of internal seci'etion and consequently af- 
fect the growth and the development of children 
even before definite manifestations of a dis- 
turbed carbohydrate metabolism become evident. 
Whether this lack of growth, later on in the dis- 
ease, is a characteristic of the diabetic distui'b- 
ance rather than a defect in its management re- 
mains to be learned. 

In Table 1, I have summarized the reports of 
gi'owths in diabetic children as given in the liter- 
ature. The predominance of increase in height 
is quite obvious. 

In an attempt to analyze the gain in height in 
diabetic children, I have gathered data on 100 
diabetic children out of my own series of 240. 
Most of these children have been followed over 
a period of many years. In general we can say 
that, at the time when diabetes first develops, the 
child, almost without exception, is above the nor- 
mal average in his height, a fact mentioned by 
most authors. As time goes on, many of these 
children maintain the high normal average; oth- 
ers, after a period of few years, fall below the 
norma! .standard and from the thirteenth to the 
sixteenth year, several of the group fall into a 
group we might call “dwarfism”. When we .study 
Chart 1, in which data of height are given of the 
individual diabetic children followed over a pe- 
riod of year.s, the boys seem to predominate in 
this dwarfism over the girls. Again, from the 
fourteenth to the sixteenth year, the girls seem 
to di'op considerably more below the normal 
standards. Nearly all start with statures at or 
above the normal when their diabetes first devel- 
ops, but as time goes on. some maintain this 
gro\rth while others fall below. 

In Chart 2, 1 have given the summary of all the 
data, the measurements of height at the different 
ages of the 100 children with diabetes so as to get 
an idea of the picture as a whole. It is quite evi- 
dent that the overgrowth predominates and the 
relationship of over- to under-gro^vth is as 
190:10.3, that is nearly twice as much. When, 
however, w^e take into consideration that, at the 


Fig. S. A group of dinholic hoys !) years of age. 


beginning of the disease, nearly all the children 
are above the normal average and only later many 
fall below, this ratio would be somewhat altered. 

Fig. 4 represents a group of five diabetic girls 
of the same age, 12 years old. One can note the 
considerable contrast in the heights. The second 
from the left obviously is a dwarf in stature, 
whereas the one on the extreme right, much over- 
height and overweight for her age, is a case of 
endocrine disturbance. 

This entire picture of the diabetic child today 
is quite different from what it was in the pre- 
insulin era when we had to undernourish the dia- 
betic child in order to keep him alive. With such 
an undernourishment, naturally we dealt with 
.stunted growth. Such a picture mo.st medical 
men had in mind up until some ten years ago, 
namely, that the diabetic child did not grow up 
to normal standards. Even as late as 192.5, Jos- 
lin'’ wrote: “The increase in height of the dia- 
betic child treated with insulin, though occasion- 
ally normal, is usually below that of the normal 
child. So far he has not grown tall like the nor- 
mal child, either at the expense of growing thin, 
or while being well nourished.” 


Table I 

The Incidence of Height in Diabetic Children as 
Given by Various Anthors 
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In cases where we deal with decreased growth, 
it remains to be learned whether this factor is 
characteristic of the diabetic disturbance rather 
than a defect in the management of the diabetes. 
The use of grow^th hormones is in its infancy and 
at present one feels reluctant to exhibit such 
preparations as a routine measure for those who 



Fig. 4. A group of diabetic girls 12 years of age. 
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are undergroMi;h inasmuch as we do not know 
their ultimate effect on the other organs of inter- 
nal secretion. 

SUMMARY 

1. Most authors agree that, at the onset of 
diabetes in childi-en, the great majority of these 
are at or above the normal standards of height. 
As the disease progresses, many of these children 
seem to fall below the normal standards. 

2. An analysis of 100 diabetic children from 
my own series, children who have been followed 
up over a period of years, almost without excep- 
tion, the above statement holds. As time goes on, 
many of these children maintain this high nor- 
mal level; others, after a period of few years, 
fall below the normal standard. This drop in 


height is most marked in the age period between 
the thirteenth and the sixteenth j^ears. Few faU 
definitely into a group we might call “dwarfism . 
There were more of these dwarfs in my own 
series among the boys than among the girls. 

3. This relationship of over- and under- 
growth, in my series of 100 children, taken at 
large and over a period of years, showed nearly 
twice as many children above the normal stand- 
ards. 

4. Future studies will disclose whether this 
stunting in the growth in the later stages of dia- 
betes in some children successfully can be com- 
bated by the use of extracts of the endocrine 
glands or whether a proper metabolic balance can 
be attained bv nroper nutrition and proper con- 
trol of the diabetic condition alone. 
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The Nutritional and Digestive System Aspects of Pernicious Anemia 

(Part I) 

By 

L. G. ZERFAS, B.S., M.D., F.A.C.P. 

INDIANAPOLIS, INDIANA 
and 

BEAUMONT S. CORNELL, M.D., F.A.C.P. 

FORT WAYNE, INDIANA 


D uring lis years since the recognition of 
pernicious anemia as an entity, countless 
etiological hypotheses have been offered. Al- 
though today a more inclusive viewpoint is pos- 
sible than at any previous time, the cause of the 
disease is not yet completely demonstrated. The 
newer knowledge of gastric physiology is the par- 
ticular phase upon which hangs the best hope of 
an explanation for the involved pathogenesis. 

If the spinal cord changes could be as readily 
co-ordinated with the gastric state as can the 
blood changes, the problem of the cause would 
seem to be nearing a solution. But it is well 
known that the degenerative changes in the nerv- 
ous system may, at times, become actively pro- 
gressive while the blood system is under satis- 
factory control by specific treatment. For this 
reason it is difficult to assume that the hemo- 
poietic system and the nervous system owe to any 
common cause their dissociated manifestations. 

A large p roportion of the total knowledge of 
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wte ujstJitst; relates to me uigestive system. It has 
received almost as much clinical and pathological 
attention as has the hemopoietic system and more 
than the nervous system. If without reference 
to the literature a physician were to study the 
patients intensively he would be so impressed by 
the gastro-intestinal symptoms as to impute to 
them a cpsative role. This has been the history 
disease, for the profession has not been 
able to dismiss this strong intuitive attitude 
A common weakness in all etiological delibera- 
tion IS to overemphasize a positive finding, even 
when It fails to explain the total manifestaW 
of the disease. Again, a partially successful 
method of treatment, while invaluable fTom l 
practical and humanitarian standpoint, is sel 
^m of equal value in pathological 

^^1 ^ striking control over 

carbohydrate metabolism than any known agent 

It does not necessarily follow that diabetes melli' 
tus primarily is a disease of the paXas S' ' 
lanly, although the "x" substance found in fiv”r 
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stomacli, or produced by Uie action of tlip intrin- 
sic factor of tlio stomacli on protein, exerts a 
remarkable cojilrol over ilie hlood-forniinp or- 
gans, it does not of necessity follow Uial tlie ab- 
sence of this intrinsic factor is the sole and suni- 
cient cause of the disease. It must la; I’eniem- 
bered, for example, that constitutional peculi.nri- 
ties are unusually marked in i)er.soirs ac(|uiring 
pernicious anemia, so that p(‘i'hai)s idiosyncrasies 
of bt)n( marrow and of the nervous tissues are 
ju.st as es.sential as are delimiuencies of gastric 
secretion. This point might be settled by lindiiig 
])ersons without the intrinsic factor who do not 
develo]) i)ernicious anemia. 

It is not the purpose of this monograph to claim 
complete etiological significance for abnonnalitie.s 
found in the gastro-intcstinal .system, .'dtliough it 
is the conviction of the Authors that no better 
lead exists. It is intended rathei’ to sliow what a 
very large amount of the total investigation of 
the disease has centered around the digo.stivo 
tract. 

E..VRLY INVr;STK:..\TION.S 

In 1821, Combe of Edinburg, in dc.scrilnng per- 
nicious anemia for the (ir.st time, felt instinctively 
that a nutritional problem was involved, since be 
VATotc; “It is probably owing to some disorder 
of the digestive and assimilative organs that its 
characteristic symiitoms have their origin," El- 
liotson’s Practice of Medicine, 18-16, refers to 
certain cases of severe anemia which were, no 
doubt, Addisonian, and lie mentions the "bad ap- 
petite” and calls special attention to a group of 
cases in which the dige-stive symptoms dominated 
the clinical picture — dark, fetid stools, nausea and 
constant vomiting. 

While Addison’s famous communication of 
189.5, On the Conatifniionat and Local Effcctu of 
Disease of the Suprarenal Capsule,^!, placed the 
disease forever on a firm basis as a generic en- 
tity, it rather .slighted the digestive .system, 
though he did not neglect to mention the failure 
of the appetite. 

As early as 1851, the discerning Barclay (1) 
described for the first time the glossitis, which 
Hunter later developed into an important diag- 
nostic sign. 

Austin Flint, in 1860, and Fenwick, in 1865, 
emphasized ceiTain degenerative changes in tlie 
gastric mucosa as possibly related to the cause 
of the disease. This, and similar conjectures 
found thi-oughout the early literature, did not in- 
dicate so much a profundity or acumen, as a well- 
established tendency to attribute etiological sig- 
nificance to every new clinical or pathological 
finding. Gairdner in his Clinical Medicine, 1862, 
noted fatty degeneration of the liver as one of 
the most striking morbid appeai-ances, while the 
same finding was taken by Perroud (2) , earlic.st 
of the French school to observe the disease, as 
the essential causal factor of pernicious anemia. 

Bienner’s (3) remarkably w'ell-rounded de- 
scription of the disease contained reference to 
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insudicieiit ami mi ■uiitubli- fw-ding, elutracN-ri/'.- 
ing the lives of inuny victims, and tiie pevdsteat 
diarrhea, anorexia, "weak dige* ', ion" and gastric 
discomfort noterl during the di-<-a..i>, 

William lluiiter’.s ;'.!udiei, bi-gun in 18H,5 and 
piiblislied at freipieiit interv.ah; for many year.^, 
are of great importance, e .pt-rially becan- .- they 
directed idlention to features other than th'- 
purely lienialologie.al. His work on hepatic .‘ ide- 
fo.si!- manifested an aceiiraey of oh ervaHoji, then 
too uncommon. He i>- re '[xuHihle for glo- -i- 
li.s as a diatrnoslic .'ign. Oral itifertion imd 
heel) given little, or at he.,t sjtor.tdic, tfioagh* in 
coniieetioti v.ith any di-.ease unfi! Hunter's tire, 
less fie criptions of the tnouHi eomiition-- in p-r- 
nicious anemia really laid tiie ground work for 
all .•udc'eiiuent ramitie.-itions of tie- cencept of 
"focal" infections in gem-j-a!. 

.uVMPTO.M.s A.'Hj a'KgV.s 

Without count ill}' achlorhydria, ivhiet; i- vir- 
tually constant, tin- ofinr symptoms and .-ign-' 
ref<*rahle to the difredive ..y .tern tr.act tire rspudly 
fn-qin-nt ivith tho.-e i,{ the nervou- .■'y iern .and 
.'ilmosi ;is fn-qiienl as are th.e hlo'd (diange-. 
Eighty per cent of ludieti!! pn-ent deilnite 
gastro-inte-.tina! manifestations. In view of the 
fact that over 99 per cent .show achlorhydria (in- 
dc<‘d. acdiylia) the di}’e.ti\’e (r.ict jdway.s i-'- ah- 
normal. 

Panton cf al. (-1) have shov.ii thtit vomiting 
ami diarrhea are the mo«t common symi>toms, 
with anorexia and epiga'-tric jiain clo.-^ely folh.w- 
ing in incidence. Although thr-.-'e .symptoms occur 
in only 20 to -to per cent of iiatient.s. often they 
are extremely impre.--sive. esjiecialiy the per.si.st- 
cnl diarrhea and the extreme anorexia. Sore 
month and longue jirnhahly do not. excivd an 
incidence of .50 per cent (Minot, .5). although 
Hunter (6) and more recently Percy (7) would 
regard it a.s almo.st a constant symptom at .some 
.stage of each ca.se. Pyorrhea, apical granuloma, 
and dental caries .seem to have an incidence 
higher than in mo.st disoase.s. 

The Month. Ur Contents and the Orsnphapus: 
Glo.s.sodynia. sore mouth and painful deglutitiim 
depend upon glo.ssitis, stomatiti.s and a rcasonniily 
presumed oesophagitis. Barclay's case wa.s a 
woman nursing her baby and he ordered her to 
leave otr beer and meat and confine hcr.self to 
.slop.s! MuIIor (8) found in six out of sixty-two 
ca.se.s a jieculiar stomatitis characterized by small 
wliiti.sh ulcers, ‘The size of a split pea" on, and 
under the tongue, very rcsistent to local treat- 
ment, disappearing spontaneously or with remis- 
sions, but tending to recur without special reason. 
Quincke (9). Eichhor.st (10) and Laacho added 
further reporLs, showing the commonness of rod- 
ne.s.s and soreness of the tongue, of painful dorsal 
fi.ssurcs, the lo.ss of papillae, the excoriation of 
the angles of the mouth, the smoothness and clean- 
ness of the tongue, the extension of tlie soreness 
into the throat preventing the use of hot or hard 
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food, and an associated loss of taste and sense of 
smell, Ewald (11) suggested the term “follicular 
stomatitis”. 

Hunter (12), as early as 1889, began a long cam- 
paign of education of the profession, and his em- 
phasis on the glossitis and the oral sepsis marks 
his chief claim to be i-emembered in connection 
with this disease. He made sections and cultures 
of the tongue tissues, demonstrated mucosal and 
muscular atrophy and recovered a virulent long 
streptococcus, excellent illustrations of which are 
to be found in his books. Hunter believed that 
some specific virus caused the disease, pernicious 
anemia, and regarded the streptococcus as a pre- 
liminaiy invader of the tongue and of the wall 
of the entire gastro-intestinal tract, which pre- 
pared the tissues for the hypothetical organism. 

The glossitis has been sufficiently observed to 
merit its present position as an important diag- 
nostic sign and one of the specific features of the 
disease. 

The smoothness of the tongue, and its clean- 
ness and moisture prompted Evans (13) to make 
the striking remark: “A coated tongue and a 
diagno.sis of pernicious anemia is a combination 
to excite suspicion.” 

In the most active stage of the glossitis, the 
organ is fiery i*ed and justifies the common de- 
scription of “beefsteak tongue”. It may be edem- 
atous and show indentations along its border from 
pressure of the teeth. Vesicles filled with serum 
may occur near the tip on either surface, although 
this is not common. During phases of marked 
anemia, the generalized mucous membi'ane pallor 
is shared by the tongue, except along the edges, 
where a mottled redness persists. Simple ulcers, 
resembling canker sores, may be seen on the 
tongue borders, on the buccal surfaces of the 
cheeks or on the anterior walls of the vestibulum 
oris. 

Later in the disease, uncontrolled by specific 
treatment, is to be found the small-appearing 
“ironed-out” atrophic tongue, with dwarfed or 
absent papillae, subject still to periodic attacks of 
marginal redness, but decidedly quiescent. Be- 
fore the days of specific treatment, this atrophic 
tongue became a permanent hall-mark of the dis- 
ease and of similar clinical significance to the 
permanent macrocytosis, which was to be found 
even in the longest of the spontaneous remissions. 
In those days it was abundantly proved that this 
glossitis resisted all forms of local treatment. It 
interfered with the taking of nourishment, and 
not infrequently drove the victim to distraction. 
It ran in very irregular cycles, being on the whole 
worse at the beginning and less severe toward the 
end of the disease. 

Glossitis, as Riesman (14) pointed out, often is 
an inaugural symptom, being present from weeks 
to even years before the onset of the anemia. 
There are many patients, however, with atrophic 
tongues who never remember much active dis- 
comfort. Finally, an occasional patient shows a 


tongue with no glossitis, no atrophy and with no 
indication whatever of local abnoi'mality. 

The cause of the glossitis has long been de- 
bated, and for years infection was considered to 
be responsible. This is by no means logically 
disproved today, but since the glossitis is one of 
the very first symptoms to yield to the adminis- 
tration of effective curative material such as liver, 
it seems to argue for a metabolic etiology. 

While it is frankly rare to encounter a patient 
with pernicious anemia without a foul mouth, 
since pyorrhea is so very common, nevertheless 
cases are found with teeth clinically and roent- 
genographically normal, and, again, other cases 
develop in individuals long since edentulous. The 
state of the teeth is important for at least two 
reasons. Sometimes a severe septic anemia, some- 
what resembling pernicious anemia, may result 
from dental infection per se: and, still more im- 
portant is the fact that pernicious anemia, com- 
plicated by infection, was in the past a much more 
severe disease, and is today much less easily con- 
trolled by specific therapy. Doubtless, any severe 
infection, whether of the teeth or other organs, 
or whether of acute or of chronic, or focal type, 
can and actually does help to precipitate peimi- 
cious anemia in those individuals constitutionally 
predisposed thereto. 

There is clinical evidence that an oesophagitis 
similar to the glossitis at times occurs; Schwen- 
kenbecker has described a similar involvement of 
the nasal mucosa. 


Anorexia, nausea, and vomiting probably de- 
pend primarily on the deficiency known to exist 
because they disappear very rapidly after admin- 
isti'ation of liver extract, long before any consid- 
erable blood increase is gained. But these symp- 
toms were much worse in pre-liver days in those 
cases which had the added element of sepsis from 
teeth or from gall bladders or inflamed appen- 
dices, as Hunter (12) and Percy (7) have con- 
vincingly demonstrated. Likewise, the symptoms 
were worse in the instances of benign stenosis of 
the intestine. Jones and Joyce (15) showed the 
frequent association between pernicious anemia 
and. cholecystitis. It must not be forgotten too 
that every case of pernicious anemia probably is a 
case of chronic gastritis and in this connection, it 
will be remembered how efficacious HCl proved in 
treating these particular symptoms. 

Epigastric pain variously may be explained on 
the basis of intra-gastric disease, associated gas- 
ti o-intestinal conditions or on the basis of an 
angina pectoids with referred sensation as 
Coombs has explained at length. Most deceptive 
when it is of the nature of a girdle pain, arising 
irom the posterior column degeneration, such ab- 
dominal crisis has often led to fruitless lapa- 
rotomy. ^ 


uiar^fiea of an unusually protracted and in- 
tractable type may precede the disease by months 
01 years or may be present for months during the 
disease. Cornell (16) has described a case in 
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which ten .stnol.s per (hiy for two and one-lialf 
years preceded tlie onset of tlio recoKnizn'*!® ‘1>«- 
ease. Such diarrhea has a post-prandial teiulency 
but not the decided matitiidinal tendency as in 
sprue. BIucus, pus and cvciii tdood may ))e detn- 
on.stratcd at timc.s in fhe .stools, and tliore is al- 
way.s mucli undijjested food material. In .some 
cases, great rectal discomfort and sense of btirn- 
ing precede or accomiiany defecation. Tlie inci- 
dence of severe diarrhea before nr during the dis- 
ease is 20 to 2,’5 per cent. It usually causes marked 
loss of weight. The cause has been v.ariotisly 
regarded as (a) rush perist.alsis due to the pre- 
mature opening of the achylic stomach or (h) H. 
Wclchii enteritis. While both factors conceivably 
may be of importance, it is to he noted tliat the 
symptom abates after the beginning of specific 
treatment so rapidly as to suggest that it too is 
due to the deficiency which liver sui)plies. 

ANATOMICAI. AND HlSTObOGICAl. CHANCKS 

Steno.sis of the oesophagus has been reported at 
autopsy, and one of us recently had a case of per- 
nicious anemia associated with an oesoi)hageaI 
stricture, in whom the disease began ton years 
after he had caused the stricture by drinking lye. 
He wa.s kept in remission with the most unusual 
difficulty even on large doses of liver and ven- 
triculin and finally died from a mediastinitis fol- 
lowing instrumental dilatation of the stricture. 

Fenwick (17) in 1870 demonstrated marked 
general atrophy of the secretory tubules of the 
gastric mucosa, but found no evidence of inflam- 
mation. There was fatty transfoi-mation of the 
glands, this as the result of a very .slow degenera- 
tive process, leading to general starvation of the 
body tissues. Flint (18) supported Fenwick to 
the extent of admitting that at least some cases 
of idiopathic anemia, as the disease was then 
called, depended upon a degenerative atroi)hy of 
the gastric glands. Schaumann (19) observed in 
one case a virtual absence of the stomach epithe- 
lium, the remaining glands being few and badly 
developed, and the mucosa being generally cluir- 
acterized by increase of fibrous tissue, with small 
sub-epithelial hemorrhages. Quincke (20) found 
the mucosa of the stomach veiy thin and the 
glands few in number, and in a second case a 
diphtheretic membrane in the colon. Bramwcll 
noted slight intestinal ulceration. Eichhorst (10) 
felt that any changes found were due to the ane- 
mia and of little consequence. However, in one 
of his cases the mucosa of the intestine, the upper 
part of the jejunum, the lower part of the 
ileum, and the entire colon were edematous with 
small hemorrhages on the edge of the villi. 

Nolen (21), from a study of two cases, believed 
the glandular degeneration to be the cause of the 
anemia. Nothnagel claimed to .show intestinal 
atrophy in 84 per cent of his post-mortem ca.ses. 
Pye-Smith (22), in an analysis of 103 cases in 
1883, noted the frequent occurrence of fatty de- 
generation of the gastric glands, occasional leu- 


cocytic inliltralion bf’twei-n llu- tutuiicH, and a 
thick<Miiiig of the miicos.n witli iiarenchytnat<)!i“ 
atrophy. Henry and O.der’.-' ciee (g;;) rdnf.ved 
atrophy of )h<-‘ g.astrie niiico:;! with corniilele de- 
.striiction of the peptic gland': over the gr<at<r 
|iarf. Toward the pylorus, alrop)iy wji'- h-- . 
markejl, but n .‘:mal!-r<'lied inliltrntion, denoting a 
chronic intlammation was plainly made out, Tiu-y 
said; "A careful sdudy of tin- c;t5— jii.-titie,, we 
believe, fhe conclusion Iluit a prim;iry .'ifrophy of 
the mneou.^ memlmuie doe^ oecur, ,'tnd )>e.ir.' otd 
tin* siigge.stioti of Flint, .N'otliiuigel and other.% 
that certain of the casr.s of piTnicioio .‘inernia 
dtq)cnd upon the profound alteration in tli*- g.tc- 
trie tnl)ule.s.'' Thev mentioned tin- cisronic aiiu*-*- 
of aicoliol in tills ca-e a*' jifoiiaidy a co-operative 
f;iclor in producing the atrophy. 

Lewy (21) thought the .same hiUologicrd pic- 
ture rt'.sulted from ulcer.-itive procv.-.e.;, re.^pon-i- 
ble for the hemutemesis in hi* cwo-. in Himd- 
cult’s (2.-)) first tin- tuhule- were ab ent over 

large nre:is, while el.'^ewhere tuhular f.atty deg.-n- 
eratifiii, hyalin cluinge, and sma!l-ce|Ufl infiltra- 
tion were noted, although there was no fibne^is 
;tnd th<’ suli-mucoiis coat ;ippeari-d normal. In 
his .secomi case tlie gn’.'itest de-tniction ovcurrcii 
in the deeper portion of the tuhule,-, ;irid v.a*' 
probably c,'iu.sod by ,'i ciironic intlarnm.atory pr<s:- 
e.ss. He could not conceive of tlic'e change- a- 
being due to a creeping nlcvration. Some cases 
of pernieiou.s anemia might, in iiis opinion, lie due 
to the imp.aired nutrition re.-tiUing from rouse, 
qiient fnnclion.al dehilify of the stomach. 

Ito.smihcim (2(1) imteti cy.stic tiegeneration of 
the miico.sn as well as other evidences of catarrhal 
intlammation. Hale-W)iite (27), in an analy.si.s 
of the gro.ss anatomical features in 17 ca-e.s from 
Guy’s Hospital po.st-mnrtem records, noied in sis 
cases certain abnormaiities. In the first case — 
edematous cecum, two blackish stn.all sjiots on the 
mucous mmubrane, .almost dijihtheritic in ap- 
pearance; in the second — numerous ulcer cica- 
trices in the large intestine, or newly liealed id- 
cer.s, and a little recent diplithcritic iuflammatc" 
exudation in parts; in the tliird — thickening or 
the pyloric mucosa; in the fourtli — the .scar of a 
small ulcer one foot above the cecum; in tlio fiftli 
— several scars in the lower p:irt of the small 
inte.stinc. 

Mott’s ease sliowed no definite microscopic 
changc.s in the stomach wall, altiiougli he noted 
that the mucous memlirane was covered liy a tliin 
layer of glary mucus. Eisenlohr (28) noted in 
his case not only gastric alropliy Init also n cont- 
ph’tc (lisappearnnee of fihnidf; and villi ii) the 
intcslinc. Ho felt strongly tliat nutritional dis- 
turbances consequent on lliis extensive atrophy 
cau.sed the disease, and furthermore that tlio iiroc- 
ess was one of jirimnry genuine atrojiliy. Xonne 
(29) found evidence of ciironic inflamnuition botli 
of the mucosa and tlie submucosa of the stomach 
but could detect no glandular atrophy. 

Pepper' and Stengel (3) as weli as Haycm 



Zekfas and Corneijv- 


-^N'utritionad and Digestive SysTEvi Aspects of Pernicious Anemia 


8Gi 


(31) noted atrophic changes in the stomach, al- 
though in one of Hayem’s cases, gastritis without 
atrophy existed. Ewald (11) emphasized the in- 
testinal atrophy in addition to the gastric atrophy, 
as the obvious cause of the disease. Martius (32) 
claimed to have noted pronounced atrophy of the 
inte.stina], as well as the gastric mucosa in two of 
seventeen cases, and adopted the view that the 
intestinal changes noted were decidedly the more 
responsible for the disease, and acted by disturb- 
ance of food absorption. 

Grawitz (33) found gastric atrophy, in one case 
moderate, in another marked, but was noncom- 
mittal as to its significance. Koch found atrophy 
in both the stomach and the intestine in five cases, 
thus confirming the observations of Ewald and 
of Martius, but felt that these findings were sec- 
ondary to the anemia. Fletcher (34) di.scovered 
old inflammatoiy lesions of the colon, associated 
with patchy necrosis, hyperemia, and hemor- 
rhages. These he regarded as due to neurotrophic 
disturbances. 

Hunter (35) made .similar observations on the 
occurrence of infiammation and atrophy in the 
wall of the stomach. Some of his descriptions 
are graphic as, for example the following: 

"... I found post-mortem, marked infiam- 
matory lesions, both old and recent, in the mucous 
membrane of the stomach. The inflammation was 
localized and, in certain parts, of the most intense 
description; the changes in the glandular cells 
and the infiltration with leucocytes recalled at 
once the similar appearances frequently presented 
by glandular structures, like the kidney, when the 
seat of a localized infection. 

“Furthermore, the swollen, pinkish, translucent 
appearance of the .small lymphatic glands, lying 
on the wall of the stomach itself — under ordinary 
circumstances scarcely visible to the naked eye — 
pointed to some recent as well as chronic irrita- 
tion of the .stomach wall itself.” 

Hunter’s conception, which for many years had 
a great influence, may be summarized briefly as 
follows; the gastric atrophy was the result of a 
gastritis due to septic organisms swallowed from 
the mouth, but the gastric atrophy was neither 
the result nor the cause of the disease. It was to 
be regarded as an associated condition. In order 
to explain the disease, Hunter hypothesized a 
specific infection by an unrecognized micro-or- 
ganism for whose successful invasion the septic 
influence had well prepared the tissues. 

As may be surmised from this review, the prob- 
lem of the gastro-intestinal pathology was in an 
unsatisfactory state at the close of the last cen- 
tury. Nothnagel, Martius and EAvald all cham- 
pioned intestinal atrophy as the cause of nutri- 
tional disturbances which underlay the disease. 
It remained for Faber and Bloch (36) to detect 
the fallacy of this argument, by doing away com- 
pletely with the conception of intestinal atrophy. 
By injecting 500 c.c. of 10 per cent formalin into 
the peritoneal cavity immediately after death to 


preserve the tissues, they found that no atiophy 
of the intestine existed. What had given the 
appearance of atrophy was the post-mortem gas^ 
ous di.stention of the bowel. In experiments with 
dogs they demonstrated how easily this distention 
might deceive. They showed, moreover, that the 
intestine in pernicious anemia harbored no in- 
flammation in its wall. This left still unsettled 
the problem of the constancy of atrophy and in- 
flammation in the gastric mucosa. Faber and 
Bloch, again using the technique of formalin fix- 
ation, showed that while atrophy might or might 
not exist, chronic inflammation (gastritis) was 
always present. 

The observations of these workers have been 
confirmed by Lepehne (37). No observations on 
the intestinal histology should be seriously con- 
sidered unless the methods of Faber and Bloch 
are employed. Such methods might do away with 
some of the more recent alleged findings of intes- 
tinal atrophy. Passey (38) has brought the 
method of biopsy to bear on the problem of the 
stomach condition. In one case of true pernicious 
anemia with achlorhydria, a section of the fundus, 
removed at operation, showed the oxyntic cells 
fewer than normal, very little atrophy indeed, 
but definite evidences of inflammation. This 
beat's out the findings of Faber and Bloch, that 
whether atrophy is present or not, inflammation 
is always to be found. 

The more recent reports on pathological find- 
ings in the intestine deal largely with strictures, 
obstructions, and hypertrophies of the small 
bowel and with disease of the large bowel. May- 
nard and Sturton (39) report the case of an 
individual who nine years before the disease had 
suffered from colitis, and at autopsy a fine ring 
of small ulcers was found at a point five feet 
above the ileocaecal valve. The outer surface of 
the gut at this point showed a sharp line just as 
if an end-to-end anastomosis had been perfoimied, 
although there had been no operation. Micro- 
scopically, the mucous layer showed simple ulcer- 
ation, while the other layers were normal. This 
ulcerated region caused no constriction of any 
kind whatever. Coates reports a case which 
showed at autopsy definite ulcers of the large 
bowel with a large ileocaecal gland draining the 
area of an ulcerated patch. 

Chapman and Duff (40) in April, 1921, opened 
the abdomen of a patient on account of a diag- 
nosis of intestinal obstruction. The colon was 
distended but there was no recognizable cause for 
the obstruction. A colostomy was done and the 
remained in perfect health until August, 
192o, when she returned complaining of dysp- 
noea, aiM a diagnosis of pernicious anemia was 
made. They felt that the pernicious anemia was 
due to the same toxemia that had caused the 
paralytic condition of the colon. 

Faber reported the first instance of intestinal 
stenosis with pernicious anemia in 1895. Meul- 
engracht (41) has given particular attention to 
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those cases of so-called “stvicture anemia.” In 1921 
he I'eviewed seven cases from his own ex])en- 
ence and from the literature. In 1922 he (<12) 
reported a further instance in a woman of .sixty- 
four, with three strictures in a certain seKment 
of the small intestine. Iladcn (43) lias reported 
a case of clinically typical pernicious anemia oc- 
curring with a raalipnant tumor of the jrnll hlad- 
(ler and obstruction of the duodenum and colon. 
Ho considered it probable that the toxic aKcnl 
responsible for the anemia had arisen as a result 
of the stasis or of some alteration in inte.stinal 
function, induced by the iirescnce and perhaps 
pressure of the tumor. 

Ross (44) attended a physician who developed 
pernicious anemia soon after swtillowinR a sharp 
piece of lamb bone. The bone ladled in the wall 
of the ileum and was afterwards passed with the 
stools, but the patient died of pernicious anemia. 

Kleeman (45) reports the finding of simple py- 
loric hypertrophy in pernicious anemiti. The case 
was operated upon for a schirrhous growth of the 
pylorus. Percy (7), who has operated ujion more 
cases of pernicious anemia than anyone else, 
stated, in reply to a question by Gibson, that in 
seventy-seven laparotomies in this disease he htid 
never encountered pyloric stenosis. 

Mayo (46) has noticed the frequent develoj)- 
ment of a severe anemia, sometimes indistinfrui.«li- 
able from pernicious anemia, in disease of the 
colon, particularly of the proximal half, 

^'\Tlereas, a few instances of pernicious anemia 
show various abnormal conditions of the intes- 
tine, such as those ju.st described, most cases do 
not present such findings. Surgeons will agree 
that similar abnormalities are frequently found 
at laparotomy without any associated picture of 
pernicious anemia. The obvious inference is that 
such atmormalities are not essential but may be 
contributory, in some way, to the development of 
the disease. 

To sum up — it is recognized that atrophy of 
the gastric mucosa may or may not occur: that 
gastritis always occurs; that inte.stinal atrophy 
and infection are not proved and much doubted; 
and that a few cases show stricture, ulcer, or 
neoplasm of the bowel. 

In summing up the information available on 
the subject of achlorhydria in pernicious anemia, 
in 1927, one of us (16) wrote: “Adilorhydria, 
a functional abnormality of con.stitutional origin, 
is almost invaluably associated with pernicious 
anemia, and forms, in these cases, a necessary 
link in an etiological chain, to which, by the addi- 
tion of further unknoivn links, peniicious anemia 
is made to appear.” While the latter part of the 
present monograph will reveal how true that 
statement was, it is considered wise, at this point, 
to present the reader with some of the extensive 
background of investigation responsible for the 
1927 attitude. 

Grawitz in the late nineties listed “achylia gas- 
trica” as a definite etiologic factor in the. broad 


group of cases which he, in ronforniity with con- 
tinenlal cii.-dom, incimiei! under the term, "(ierni- 
ciouH anemia”. Haber and Hloch (36) colhided 
33 cases of the disease in which gastric analysis 
h.'id been done, ami in all of which the acidity v.-a* 
greatly diminished or ah.-ent, .SIrnil.nr re*ull'< 
were obtained in their own four ca-e-. and po t- 
mortem ex.amination showed difFii-e inflammation 
of the .‘••toniach wall with de-trurtion and ;itn)iihy 
of the gland.s. Faber maintained for many years 
that the gastric change--, aiai tin- blom! changed 
had a common cause in a gem-ral toxic-iiifective 
stale of the body, though he finally came to vie-.v 
the achlorhydria as jioc.-^ibty ji con-titntional man- 
ifc.rialion. 

Ilutchi.'-'on (47) in 19f>9 dem'ui.-dnded that 
since achlorlnalri.'i -ai often exi'-ted for ye,ar.< ivjth- 
oiit hI(M(iI clningte.-;. it could not, />» r sc, be validly 
regarded as th<> camD.- of tb*- di.se;tr<’. lb* admitted 
th;it achlorhydria rohhed the inte;-tin:d tract rif 
its mitnr.al anti.septir and wa-' among the fir.-t to 
recommiuided IIGl as a ration.al methoflof therapy. 

Tlie report of I,<'vine .ami Ladd f-J8) of litiditig 
aclilorhydri:! in 99 jier cent of ITdi ca.-a.'s of perni- 
cious anemia was the lir.sl of a .serie.4 timt evori- 
tuaily .s<‘ttle<i tile importance of the finding, 
llur.st (49). h',ah<‘r a.nd Gr.'im (50), [‘ercy (7), 
Panton et a.l (-1) ail in.ade simiiar rtudie.s with 
identical re.sult.s. Iltind ami Pell f.ol) found 
achlorhydria to be as clmr.acteristic of "pure" 
case.s of .suh.acute combined degetieration of the 
spinal cord without anemia, a- of the case-- .show- 
ing anemia, ami their report did more than any 
other to unify tlie conreptions of neurologists with 
re.spect to tliis disease. Piucy (.52) found one 
cjise of .«id)ricute comliineti degeneration of tlie 
cord with free HCl pre.^ent. just as Sluiw, ami 
othor.s more recentl.v have done in ca.se.s with 
anemia. Thc.se exceptional inst.anci's provcii 
slunihling blocks to constructive h.vpotiiecation 
along etiologic line.s until quite recentl.v. .ns will 
he .sliown later. 

Faber and Rile.v (53), Hur.sl and other.s (54), 
(55). (56), (57). (5S). were niile to show licfi- 
nilel.v that achlorhydriji preceded the dise.nse in 
all cases where the ])oint could iie .settled, for 
imriods of from one to twelve years. Tlie condi- 
tion of achlorli.vdria wjis more permanent tlian 
the di.scn.se, for in the instance.s of 20-.vear .spon- 
taneous rcnii.ssions of Hiir.st’.s, tlie HCl never ap- 
peared. Achlorli.vdria, when not associ.nted with 
pernicious anemia, often shows some degree of 
recoveraljility as in Jilcnholic cirrhosis or citTho- 
sis of the liver, imt in pernicious anemia it i.s 
consistently persistent. 

At first the anemia itself was regarded as the 
cause of tlie achlorhydria, and then a toxic-infec- 
tive or “noxa" factor was accredited with produc- 
ing a parenchymatous gastritis or perhaps an 
interstitial infectious g-astritis which, by gradual 
conden.sation of filirous tissue, resulted in even- 
tual atrophy of the secreting cells. Finally the 
idea of achlorli.vdria being a constitutional, and 
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even an inherited, characteristic has gained so 
much ground that it is practically accepted today. 
The biopsies of Hurst and Passey proved that the 
gastric mucosa in peimicious anemia may be his- 
tologically normal although achlorhydria was 
present. The occurrence of fo/inilial pernicious 
anemia, and the high incidence of achlorhydria 
in close relatives of patients with the disease sup- 
ports the constitutional conception. 

I^fuch recent work on achlorhydria, itself, has 
shown it to be much more prevalent in the gen- 
eral healthy population than fox*merly believed, 
and to follow, in its incidence certain age levels. 
Perhaps it usually causes no .symptoms whatever, 
or at most, predisposes to diari'hoea and an ab- 
.sence of alkaline tide in the urine. 

THE FOOD FACTORS 

Much experimental work on anemias due to 
vitamin deficiency has been undertaken, but no 
reproduction of a condition resembling human 
pernicious anemia has been accomplished. 

The voluminous work on vitamins during the 
past decade unquestionably sugge.sted that avd- 
taminosis might play some role in pernicious ane- 
mia. Falconer concluded that blood changes in 
vitamin A deficiency were neither striking or con- 
stant enough to con.stitute specific deficiency le- 
sions. Koes.sler et al. (.59) do not indicate the 
condition of pigment metabolism in the anemia 
they produced in rats by chronic vitamin A defi- 
ciency and, hence, any comparison %vith penii- 
cious anemia, lacking this information, is prob- 
lematical, They indicate that in this experimental 
anemia, produced by vitamin A deficiency, blood 
regeneration occurs only with, and in proportion 
to, the addition of vitamin A. Nothing could ap- 
pear more logical, since no anemia can improve 
.so long as the .set of conditions responsible for 
the anemia do not change. Simmonds et al. (60) 
suggest that Koessler’s rat anemia was due to de- 
ficiency in vitamin E, which is believed to play 
an imi)ortant role in the absorption of iron. 
Whatever may have caused the anemia, it does 
not. from their description, appear to bear any 
necessary relationship to pernicious anemia: and 
in fact Koessler el al. j)ropo.se such a \itamin A 
deficiency not as a sole, but rather as a co-opera- 
tive factor in the etiology of the human di.sea.se. 

Barker and Sprunt (61) emphasized the im- 
portance, on general principles, of treating per- 
nicious anemia by liberal and well-balanced diets. 
Many others have, with no recognizable specific 
reason of importance, advised special diets of 
various kinds. Moscnthal (62) showed that 
forced foinling can restore a positive nitrogen bal- 
;uice. Gibson and Howard (69) .showed in care- 
ful m.'t.ahnlic experiments that more favorable ni- 


trogen and especially iron balances may be estab- 
li.shed in pernicious anemia when diets rich in 
food iron, and comparatively low in caloric and 
protein values are given, and urged the use of 
iron-rich and vitamin adequate diets in the treat- 
ment of this disease. This xvas an intentional, 
clinical application of high food iron diets which 
had been found by Whipple et al. (64, 65) so val- 
uable in causing blood regeneration in dogs ren- 
dered anemic by hemorrhage, Elders (66), fully 
convinced of the possibility that sprue and per- 
nicious anemia possess a common etiology, and 
equally convinced that .sprue is a deficiency dis- 
ease, suggested that pernicious anemia might be 
found at least amenable to improvement by well- 
chosen food. Minot and Murphy (67) found it 
permissible to speculate “on the possible partial 
role that some nutritional excess or deficiency 
may play in the etiology of the disease”. With a 
special diet rich in proteins of good biological 
value, paiTicularly liver, low in fat and carbohy- 
drate and with vitamins well supplied, these in- 
vestigators obtained remarkable therapeutic re- 
sults, more con.stant and more la.sting than those 
obtained by any other form or forms of treat- 
ment. The pubii.shed work of Minot and Murphy 
brought the whole problem of nutrition in perni- 
cious anemia to a sharp focus of intere.st. Their 
results suggested the possibility that dietary fac- 
tors may actually play a role in the production of 
the disease. No studies of the pre-di.sease diets of 
patients had as yet appeared. 

In 1927, Cornell showed by a study of the pre- 
disease diets of twenty-five persons, later develop- 
ing pernicious anemia, that it w'as not a true defi- 
ciency disease in the ordinary sense of the term 
because these individuals, prior to their disease, 
had regularly eaten diets w'hich could be regarded 
as of average type. 


BACTERIA AND PARASITE.S 

As might be expected, most of the intestinal 
bacteria and most of the parasites occurring in 
the .stools of patients with peimicious anemia have 
received rather extensive study. The strepto- 
cocci, B. Welchii, and B. Coli, have all been for- 
mally suspected of causing the disease. Hurst, 
in England, led the .streptococcus hypothesis, re- 
ceiving the mantle from Hunter. Herter (68) of 
New York, in 1906, initiated the B. Welchii hy- 
pothesis followed years later bv Cornell (69) 
Kahn and Torry (70), Reed, Orr, and Burleigh 

^'^2) in Montreal in 
1900 .started the subinfection by B. Coli” con- 
ception and further work on this pliase wav done 
byLowcnberg (7.9), Percy (7) and Xyfeldt (74). 

<To Be Continuotl) 
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Attention is called to the need of avoiding unnecessary 
puncture for laboratory tests of the superficial veins in 
patients with hyperthyroidism and diabetes. As a means 
of avoiding such punctui-es, the emplojunent of capillarj'- 
blood from the ear, and the use of micro blood-sugars is 
suggested. 

A conclusion is made that the effect of hyperthyroidism 
on diabetes is to intensify the disease, as with infection, 
increasing the demands for insulin. It would appear that 
diabetes has no effect on the hyperthjn-oid state except 
definitely to increase the surgical risk. 

Following the surgical relief from hyperthjToidism 
there is an increase in carbohydrate tolerance of 30 gms. 
or more, and a marked diminution in the need for insulin. 

Charles R. Sturgeon, Los Angeles, California. 

CHURCHHiL, Edward D. 

The Operative Treatment of Hyperparathyroidism. 

Ann. Siiry., October, 1931,. Boston, Mass. 

A classification of diseases of the parathyroid glands 
is proposed that differentiates generalized hyperplasia 
from single or multiple adenomas. The principle of 
subtotal resection in the operative treatment of hyper- 
parathyroidism finds application in both types of the 
disease, but particularly in generalized hyperplasia asso- 
ciated with hyperparathyroidism. 

The author presents twenty-one cases of proven hyper- 
parathyroidism all going to operation. Three of these 
cases were generalized hyperplasia of the glands asso- 
ciated with hyperparathyroidism. Eighteen cases showed 
t>*pical adenoma of one or more parathyroid glands asso- 
ciated with hyperparathyroidism. 

The author repeatedly warns against the removal of 
normal parathyroids when a diagnosis of hyperpai'a- 
thyroidism has been established. It is advisable to do a 
subtotal resection of a large single adenoma in patients 
who give evidence of a depleted calcium and phosphorus 
reserve evidenced by general skeletal decalcification. The 
goal of subtotal resection is to correct the state of hyper- 
parathyroidism by reducing the total amount of function- 
ing tissue to that amount consistent with a normal cal- 
cium and phosphorus metabolism. 

One gathers from this article that it is far better to 
err on removal of too little parathyroid tissue than to be 
too radical and do complete removal ■with resulting serious 
tetany. Charles R. Sturgeon, Los Angeles, California. 


Mi.xter, Charles G., Blumgart, Herrman L., and Ber- 
lin, David D. 

Total Ablation of the Thyroid for Angina Pectoris 
and Congestive Heart Failure. Ann. Surg., October, 
1934, Vol. 100, Pages 570-575. Boston, Mass. 

Seventy-five patients suffering from angina pectoris or 
decompensated heart disease have been subjected to total 
ablation of the thyroid gland. The authors state that the 
procedure is no ■way curative and the underlying lesion 
of the heart is not rectified. 

In general the authors feel that the operative trea^t- 
ment of properly selected patients with angina pectoris 
has been of definite value. It was evident early in the 
investigation that the permanent beneficial effort of 
thyroidectomy is not to be expected until the basal meta- 
bolic rate has fallen 20 per cent or more. The time re- 
quired to reach this level is about four w'eeks after opera- 
tion. 

Fifty patients suffering with congestive heart failure 
were operated upon, with a 12 per cent mortality, how- 
ever, no death has occurred in the last twenty-two con- 
secutive eases. Fifty-five per cent of cardiac patients 
formerly incapaciated and confined to bed a great part of 
the time are now working or able to work. 

Patients with congestive heai-t failui-e who have evi- 
dence of rapidly progi-essive heart disease, in spite of all 
available medical procedures can expect only temporary 
improvement from thyroidectomy. Four patients with a 
history of coronary thrombosis, experienced little or no 
relief after operation. 

Regardless of the pre-operative metabolic rate, all pa- 
tients required the administration of small doses of thyroid 
to control signs and symptoms of myxedema when the 
metabolic rate reaches approximately minus 30 per cent. 
The pi-esence of a low' pre-operative basal metabolic rate 
represents a definite conti’a-indication to operation. 

The authors attribute their marked decrease in mor- 
tality in their last series of twenty-two patients, to im- 
provement in medical management of these patients as 
well as to the rise of local anesthesia and increasing sur- 
gical experience. 

Charles R. Sturgeon, Los Angeles, California. 
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I 3KPTIC ulcer, a common affliction occurring 
. in ai! race.s and under the most diverse condi- 
tioiss of life, is a systemic disease. Owing to im- 
(>roved method.s of diagnosis, particularly radio- 
logical tcclniic. its recognition has become moi*e 
frequent than formerly. It is one of the few dis- 
ease.s wliich, in spite of the great strides which 
have been made in ])reventive medicine, is becom- 
ing more prevalent. 

Pc])tic ulcer refiresent.s a maladjustment to 
one’s environment. Certain factoivs in the mod- 
<;rn mode of living predispose to the formation 
of peptic ulcer. Tim unnatural tempo to which 
everything about metropolitan life i.s speeded, 
hasty eating often in the tense atmosphere of 
business discussion instead of the leisured relax- 
ation of continental dining, all have this mo.st un- 
fortunate effect of peri.stalsis on the lining of 
the .stomach. >\Iany of these factors arc known 
to us all, but disregarding this knowledge, we 
continue to suffer from ulcer.s. I .say “we” be- 
cause phy.sicians are probably more prone to have 
peptic ulcer.s tlian any other group in the com- 
.mumty. 


Individuals with an orthoionic type of body 
with overacUvG thyroids or adrenals, an unba'l 
ancec! vagus and .sjunpathelic nervous system, oi 
witli artennl di.«ordor.s particularly are likelv tc 
have ulcer.s. That focal infections play an im 
ponant .*-m)ndary role in the causation of ulcei 
<<eiinueiy has been estaldishcd. 

^ I he (pmstion why the stomach is not digestec 
uy its own gastric juice i.s an interesting one. Th< 
mucous membrane is probably ))rotected by a lior 
mono, hut any injury to the mucous membrane 
bacteria or toxic, diminishes its re.si.stance tc 
hydrochionc acid and pepsin. Ulcer.s occur mo.s! 
frcquemly in that portion of the duodenum anc 
s.omach which is e.xposod to the most concen 
fr.atc-d acid chyme. 

r.atients with peptic ulcer fre<iuentlv complaii 
- u- .T pyiulrome popularly known ai 

’ '■ ^‘^“cfafions. pyrosis, feeling o; 
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fullness after meals, nausea, capricious appetite, 
headache and incomplete evacuations of the bow- 
els. These .symptoms are of very slight diagnos- 
tic value as they may occur in any lesion of the 
digestive tract. The most indicative symptoms 
are pain, vomiting and hemorrhage. 

The pain is gnawing in character, located in 
the epigastrium, and usually radiates to the back. 
It is periodic and bears a definite relationship to 
meals. The time of occurrence depends upon the 
location of the ulcer. The pain is relieved by 
bland foods or by alkalies, and is aggravated by 
irritating or coarse articles of diet. “Hunger 
pain” often comes on after midnight and is, re- 
lieved by food or alkalies. Attacks of pain of a 
few da.vs’ duration alternate with a few days of 
complete euphoria. During the periods of remis- 
sion, patients have a false sense of security. The 
alteration of relief and attacks is very charac- 
tei'istic. 

Patients with small ulcers, particularly of the 
duodenal tyjie, rarely suffer fi’om vomiting. When 
vomiting does occur, it is due to the closure of the 
pylorus, either from organic disease or from 
spasm. The patient is afforded great relief by 
the emptying of the stomach. 

Hcmatemesi.’i occurs in relatively few cases of 
gastric ulcer, and melena is found in about 25 
per cent of the cases of duodenal ulcer. The find- 
ing of occult blood in the feces is the rule in most 
cases of peptic ulcer, i. e., at the time when the 
ulcer i.s “active”. 

It must be remembered that the majority of 
patients with peptic ulcer do not vomit or have 
hemorrhages, and that a small minority escape 
di.stress and attacks of pain. 

On palpation one usually notes .slight rigidity 
of the right rectus muscle, sometimes of the left 
rectu.s,^ depending upon the location of the ulcer. 
This sign is associated with tenderness on deep 
pres.sure. A mass is only felt in cases of inflam- 
matory exudate around the ulcer, or due to proc- 
tected perforation of varying extent. Zones of 
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skin hyperesthesia in the epigastrium and along 
the spine are of minor significance. 

The most impoHant laboratory aid is the find- 
ing of occult blood in the feces. The patient 
should be on a strictly blood-free diet for at least 
three days before the stool test is made. Analysis 
of the gastric contents after an Ewald test meal 
or the determination of the amount of hydro- 
chloric acid by fractional methods is a valuable 
aid to diagnosis. Test meals to determine the 
motility of the stomach and to estimate the po- 
tency of the pylorus are useful, but these methods 
have been somewhat superseded by the Roentgen 
raj*. 

The roentgenologist furnishes the most positive 
evidence of peptic ulcer: the direct findings of a 
niche, filling defects and irregularities in the mu- 
cous membranes; the indirect findings of abnor- 
mal motilitj* and of pylorospasm. It is important 
when using the fluoroscope to observe the patient 
when he is in different positions. 

The diagnosis of peptic ulcer is difficult, but if 
advantage is taken of all the means at our dis- 
posal it can be made with a great degree of cer- 
taintj*, even in perplexing cases. The impres- 
sions obtained by taking a cai'eful histoi'y are 
most suggestive : the attacks usually can be traced 
to definite causes and are temporarily alleviated 
when these causes are removed. The periodicity 
of the pain, its relationship to meals, and its relief 
bj* alkalies are almost pathognomic of certain 
peptic ulcers. The evidence obtained by abdomi- 
nal palpation is contributory, but not so signifi- 
cant. The laboratory findings of gastric acidity 
and of occult blood in the stools aid in the diag- 
nosis; positive X-ray evidence makes it cei'tain. 

DIFFERENTIAL DIAGNOSIS 

The whole problem of differential diagnosis is 
simplified tremendously bj’' the X-ray. Peptic ul- 
cer must be differentiated from neiwous condi- 
tions, both functional and organic, from gastritis, 
duodenitis, duodenal adhesions and diverticula, 
gall bladder disease, reflex disturbances with gas- 
tidc sjrmptoms, from appendicitis and other intes- 
tinal conditions. Such rare conditions as syphilis 
and tuberculosis of the stomach also should be 
considered. The distress of a small epigastric 
hernia will sometimes simulate that arising from 
ulcer. The pain from such a hernia often causes 
the patient to diagnose his own case as ulcer, but 
the phj>-sician’s discoverj’- of the hernia establishes 
the true diagnosis. 

The subjective symptoms of the nervous dys- 
pepsias can imitate almost exactly those of ulcer, 
but careful analj'sis of each individual patient 
shows that the pain in the neuroses does not have 
the characteristic relationship to meals. The ab- 
sence of occult blood in the feces together with 
negative X-ray findings rule out ulcer. 

The gastric crises of tabes dorsalis accompa- 
nied bj>^ severe attacks of vomiting and pain, sug- 
gest the possibility of ulcer, but the positive, clas- 
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sical signs and symptoms arising from a spinal 
cord lesion considered with radiological findings 
negative for ulcer, make the diagnosis of tabes 
dorsalis definite. 

The more recent technic of studying the riigae 
of the stomach intensively by X-ray after the 
patient has taken a dram of bai'ium, instead of 
the former eight- or ten-ounce dose, enables one 
to differentiate readily between gastritis and pep- 
tic ulcer. This technic brings out more clearly 
the swollen and tortuous ridges of the mucous 
membrane and also reveals any pathological signs 
of ulcer. The same type of radiological study also 
is of value in differentiating between duodenitis 
and duodenal ulcer. 

Furthermore, radiographj’^ enables one to vis- 
ualize the position, size, shape and activity of the 
duodenum, and shows clearly diverticula or duo- 
denal • adhesions. The examination of the duo- 
denal contents by means of the duodenal tube is 
an aid in determining the extent of the interfer- 
ence with the normal peristaltic movement of the 
duodenum. 

The symptomatology of duodenal stasis due to 
adhesions, diverticula and bands, is not definite. 
The pain does not bear a definite relationship to 
meals, although the patient is relieved of distress 
when the duodenum is emptied. These patients 
exhibit the sj’-mptoms of dyspepsia which are com- 
mon to all abdominal conditions. 

Cholecystitis, with or without cholelithiasis, is 
easily recognized by X-ray; but mild cases of 
cholecj’-stitis produce reflex gastric sj’’mptoms 
very similar to those of peptic ulcer. In fact it 
is this type of case which demands the greatest 
diagnostic acumen. A careful studj'^ will show 
that the pain in uncomplicated ulcer is more peri- 
odic, bears a definite relationship to meals and is 
relieved bj^ bland food and alkalies. In ulcer 
cases, occult blood is found in the stool. Exami- 
nation of the contents of the duodenum or of the 
gall bladder, obtained through a duodenal tube, 
is of great assistance in differential diagnosis. In 
gall bladder disease, the bile contains a large num- 
ber of bacteria, desquamated epithelial cells, 
leukocytes and cholesterin ci’ystals. The use of 
the dye test, sponsored by Graham and his asso- 
ciates, for the study of the gall bladder is most 
helpful. The clinical pictui’e is made less clear 
when there exist adhesions between the duo- 
denum and the gall bladder. 

In a group of cases, duodenal ulcer and disease 
of the gall bladder coexist (approximately 18 per 
cent) . 

Chronic appendicitis reflexly can cause spasm 
of the pylorus which will produce nausea, vomit- 
ing and pains ; in atypical ulcer cases, appendiceal 
gastric irritation makes it difficult to distinguish 
the lesion from peptic ulcer. Differential diagno- 
sis particularlj’’ is difficult in I’etrocecal appen- 
dices since then the pain and tenderness maj^ be 
in the region of the duodenum. Pain constantly 
present in the right, lower abdominal quadrant or 
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in Ihr- ri?:ht ilank, on deep pressure is the most 
c^emacterislic evidence of chronic appendicitis. 
If this i? associated vdth X-ray evidence of 
n-t.-ntion of barium in the appendix, the diagno- 
sis of appendiciti.s is assured. 

Tie.' radiological evidence is the most valuable 
aid in the dilTcrenlial dktfinosis bvtn-ccn carci- 
tni'l ulcrr. AW doubtful cases early should 
i'.ave such an examination before, if cancer exists, 
it is too late sticce.ssfully to perform operative 
procedures. However, when histories arc care- 
hdlv taken and interpreted, the .symptomatology 
is rtrikingly different. Carcinoma comes on so 
in.'^idiously or .*^0 rapidly witli few .sjunptoms that 
the early phasc.s of disease entirely may be over- 
ioo.ked. ' In ulcer case.s, the use of tlie stomach 
tube following a tc.st meal will reveal varying 
amounts of acidity, but practically never ana- 
cidiiy; whereas in the pre.sonce of even moder- 
ately advanced carcinoma, laclc of hydrochloric 
acid is the rule. 

S'fphilitic ulcer of the ufomach is a rare condi- 
tion ; its .symptomatology is more like that of can- 
cer than of ulcer. The onset is insidious. Pa- 
wlio give iiosilive Wassermann reactions 
not infrequently arc afi'ected with peptic ulcer. 
However, it should not be assumed that because 
then? is a positive Wassermann reaction, the ulcer 
pr<-.sont i.s luetic in otiolog}'. 

Ti’hrrcvlotir jilrcr of the .stomach is e.\'ceedingly 
r.'sre. It.s .symptomatology may ro.semble that of 
c.-!neer. 

TREATMENT 

The treatment of peptic ulcer .should be adapted 
to the specific need.s of eacli patient. Not only 
should the lype of nicer and its location be deter- 
rriincd, but all the factor.s — constitutional, emo- 
tional .and local — wliich may have, in any degree, 
fmtered into Iho ulcer's auiaation, should be con- 
;;ich>rc(1. It i.s important to remove all foci of 
infection, the more common sources of -which lie 
in teeth, tonsil.s, nasal acce.ssory sinuses, gall 
bludd-er, appendix and genito-urinaiy tract. The 
l.iasn! moUiholism should be determined and any 
endocrin inbalanco corrected. 

i he patient should be e.xamined thoroughly for 
any^ evidences of constitutional disease which 
migiit lower the tone of his general health. Influ- 
ence;- wnic’n dimini.sh tlio re.sistnncc of the mucous 
membranes should, so far as po.s.sible, be elimi- 
na.ted. 

-An frsUmate of the patient’s re.sistance to ulcer- 
formation, the "virulence” of the ulcer itself and 
the tendency to recurrence .should be taken into 
consifh’nition. 

file tiTatment .should be liighly individualistic. 
An imder.standiJig of the emotional life of the pa- 
tient frMjnently will show disharnionies, phobia.s. 
ansift).,;;. .and maladjustments, and a ten.se atti- 
tttde toward the problems of daily life. Di.sor- 
di TiNl emotions have a profound influence on the 
mitonnmic mechani.sms of the body, p.nrf icularly in 
j^tA'fjUclntrirroinilar pcriPt-al^siK. interferes 


more with the healing of peptic ulcers than hyper- 
peri.staisi.s with pylorospasm. Disorders of secre- 
tion go hand in hand with disorder's of motility. 
The hyperacidity so characteristic of peptic ulcer 
is controlled in a large measure through the nerv- 
ou.s s.vstem. The emotional life of the patient 
must be restored to normal in order to. balance 
the impulses flowing over the vagus and the sym- 
pathetic sy^stem. Patients must be taught to de- 
velop equanimity of spirit and to evolve a philoso- , 
phy of life suited to their individual needs. 

The establishment of a definite regime with 
adequate time for sleep and mental and physical 
relaxation is imperative. This can be accom- 
pli.shed much more satisfactorily in an institution 
wher-e the patient can be protected from the petty 
annoyances of life than is possible in his own 
home. Rest in bed, with the application of hydro- - 
therapy and tliermotherapy, is one of the most 
effective means of producing relaxation. Various 
modifications of the original Preissnitz di'essing 
are efficacious. Small doses of one of the nerve 
sedatives are useful in controlling purely nervous 
symptoms and in decreasing vagatonia. 

The diet should be balanced as regards the pro- 
portion of carbohydrates, fats and proteins, and 
should supply the caloric needs of the patient. 
In arranging a dietary which is mechanically non- 
irritating, one should keep in mind its vitamin, 
mineral salt and anti-scorbutic content. Paren- 
thetically speaking, it might be added that the 
patients occasionally develop scurvy on rigid, 
.sterilized diets. Ulcer patients usually are un- 
able to take fi'esh fruit juices owing to their irri- 
tating effect on the mucous membranes. The anti- 
scorbutic element may now' be added to the diet 
in the non-irritating form of crystalline vitamin 
C (ascorbic acid). Its use particularly is valu- 
able in cases with a tendency toward bleeding. 

Milk, ow'ing to its bland character and its prop- 
erty of combining w’ith hydrochloric acid, is the 
basis of the diet in early treatment of ulcer. If 
milk gives distx'ess, due to the too rapid forma- 
tion of curds, ten to fifteen grains of sodium cit- 
rate may be added to each thx’ee- to four-ounce 
feeding. Milk also may be made moi’e digestible 
by mixing it with strained cereal gruel, malted 
milk or arrowroot. If milk remains too long in 
the stomach, carbohydrates in the form of gruels 
made of rice, barley or cream of wheat may he 
altemated with or substituted for it. Cream may 
be added to the milk to increase its caloric con- 
tent, but care must be taken not to overburden 
the liver by so doing. 

An effort should be made to keep the content 
of the .stomach alkaline by giving hourly feedings 
from the time the patient awakens in the morn- 
ing until he goes to sleep at night. If he awaken.s 
during the night, an additional feeding is given. 
It is important that the diet be palatable and take 
into account the patient’s idiosvncrasies. Those 
subjects who cannot tolerate milk are given four 
to five ounces hourly of cereal gruel with the addi- 
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tion of one or two soft boiled eggs during the 
day. Variety may be obtained by substituting 
arrowroot, custard, junket, plain cornstarch pud- 
dings or malted milk. It is well to add one or 
tA%'o feedings of a half ounce of olive oil during 
the day as it inhibits the secretion of acid and, 
in most cases, is soothing to the stomach. 

During the second week of management the 
patient usually can tolerate toast Melba, unsalted 
butter, potages made with well-cooked cereal with 
cream added, and thoroughly pureed vegetables. 
The caloric values of the food rapidty maj' be 
raised by increasing the amount of cream, un- 
salted butter and olive oil. During the third and 
foindli weeks, finely minced chicken, fish, lamb 
chops or sweetbreads may be given once a day. 
Although hourly feedings are prescribed, it is 
customaiy to omit one of the milk and cream feed- 
ings, particularly the one following a meal in 
which meat has been given. 

In a very few cases, it is possible to keep the 
stomach alkaline by diet alone. Usually, however, 
it is necessary to give alkalies one-half hour after 
each feeding. A mixture of five grains each of 
sodium bicarbonate, calcium carbonate and mag- 
nesium carbonate agrees with the patient better 
than any one of these drugs given separately. 

Patients on a diet which has a low salt content, 
develop alkalosis rather quickly when taking alka- 
lies continuously,' especially if in addition to their 
ulcers they have renal insufficiency. The early 
symptoms of alkalosis are drowsiness, vertigo, 
and headache. The later symptoms are embar- 
rassed breathing, slow pulse and coma. Exami- 
nation of the blood reveals an increase in the car- 
bon dioxide content of the blood and urea, with a 
corresponding loss of blood chlorides.- This leads 
to an increase in the pH in the blood. The condi- 
tion of alkalemia clears up promptly when alka- 
lies are stopped and chlorides are administered 
by mouth or intravenously. Rarely is it neces- 
sary to give hydrochloric acid or ammonium 
chloride. If there is any tendency to alkalosis it 
is vdser to control the acidity by administering 
either bismuth subnitrate, bismuth subcarbonate, 
aluminum silicate or aluminum hydroxide instead 
of the commonly employed antacids. The prepa- 
rations of aluminum may be given together. 

In order to ovei’come the disadvantages of the 
alkalies, mncin has been extensivety used in the 
ti'eatment of peptic ulcer. It is soothing to the 
stomach and neutralizes gastric acidity. It has 
been given in doses amounting to one hundred 
grams a day. However, generally, the results of 
its use have been rather disappointing. It is un- 
palatable to many patients in spite of efforts to 
disguise its taste. In patients with kidney dis- 
ease complicating peptic ulcer, it has been shown 
to produce an increase in the blood urea. 

In some cases preparations of belladonna, 
atropine or hyacyamus may be used with great 
efficacy in controlling hypersecretion and hyper- 
motility. These may be given regularly or as 
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symptoms demand during the di.scontinuance of 
alkaline feedings. A small dose of atropine sul- 
phate, at bedtime, will inhibit the secretion of 
gastric juice during the night. The bowels may 
be regulated by giving an emulsion of mineral 
oil and agar agar. 

_ Subcutaneous and intravenous injection of vac- 
cines, serums, non-specific proteins, salts of hysti- 
dine, emetine and other drugs have been used to 
hasten the healing of ulcers and to increase the 
resistance of the patient to ulcer formation. 
These procedures do not take the place of the 
established methods of cure, and, if used at all, 
should be supplementary. The injection of non- 
specific protein inhibits peristalsis and in this 
way, particularly when combined with the proper 
diet, relieves the patient’s distress. If a patient 
obtains relief under the inadequate, ambulatory 
treatment, he is satisfied, but stops short of being 
cured, with the result that the condition recurs 
as soon as he returns to his old habits of eating 
and living. It is essential that ulcers should be 
thoroughlj' cured by strict dietetic regime in or- 
der to avoid future trouble. 

Complete rest of the stomach may be obtained 
in cei'tain cases of gastric ulcer by feeding the 
patient with a milk and carbohydrate mixture 
through a small tube directly into the duodenum. 
This method has been successfully used; but no 
matter how carefully performed, the presence of 
the duodenal tube is a nervous and physical irri- 
tant to the patient. 

The degree of alkalinity or acidity of the gas- 
tric contents may be ascertained by aspirating 
through a small tube. The stomach also may be 
aspirated at night in the hope of avoiding an 
accumulation of acid when the feedings are dis- 
continued. This method is a guide to the amount 
of alkalies to be given. It is advisable to avoid 
the use of the tube whenever possible and to be 
guided rather by the patient’s symptoms. The 
disappearance of symptoms, the absence of occult 
blood in the feces and negative X-i'ay findings ai-e 
conclusive proofs of the healing of the ulcer. 

Management of Ulcer Coinplications: As hem- 
orrhage is the most frequent complication in pep- 
tic ulcer, occurring in about 25 per cent of the 
cases, its treatment deserves especial considera- 
tion. In duodenal ulcei*, hemorrhage into the 
bowels sometimes is the first positive evidence of 
ulcer. Before the blood appears in the stool the 
patient suffers fx*om colicky pains and faintness. 
The blood pressure drops suddenly and the hemo- 
globin is reduced in proportion to the amount of 
blood lost. The patient should be kept absolutely 
quiet with an ice bag over the epigastrium, and a 
hypodermic of morphine with atropine given. 
Nothing should be taken by mouth for two or 
three days. Dehydration can be prevented by 
retaining enemas of saline and glucose solution. 
If the hemoglobin drops below 50 per cent, small 
transfusions of blood are indicated. Two to three 
days after the hemorrhages have stopped, small 
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-’rronnt^ of milk, alteriiatinfr with alkalies may 
h<^‘u'-.Td and the patient jcradually placed on the 
npular nicer rajim*:. Death from hemorrhage 
is extreniely rare in ulcer cases. 

The treatment of -perforation i.s entirelj" surgi- 
cal, but it.' early recognition by the medical man 
is imperative. E.xcruciating epigastric pain with 
prostration, .sweats, rapid, shallow re.spiration.s. 
.sub-normal temperature and weak pulse, folloAA'cd 
bv rigidity of the abdominal wall arc so charac- 
teri.stic of perforation to any trained physician 
th.at %vher. such crisis la-ises a .surgeon should be 
smnmoned immediately. 

Coittinvance of Ulcer Thcrapij: A dietetic re.st 
regime of four to five weeks is nece.ssary for the 
proper healing of peptic ulcer. Although the 
.symptoms ii.suall.v disappear after the first week 
of re.'t in bed. occult blood may continue to be 
found in (he .stool for hvo or three weeks. Owing 
to freerinm from discomfort the patient has a 
f.'il.-'e .■■•en.'-'o of Avell-being; thi.s re.sults in impa- 
tience and the de.sire to discontinue institutional 
care often hofore X-ray .sUKlie.s demonstrate that 
the ulcer actually is healed. 

The liigh incidence of recurrent peptic nicer is 
due to incomi)Iete cures. After the patient leaves 
the hospital with a healed ulcer he .should follow 
a mcKlified dietetic regime for at least a year. He 
should he warned that the mechanisms which pi'o- 


duced the original ulcer, still are operating and if 
not avoided, avIH be re.sponsible for recrudescence 
of the original ulcer or the development of a nek- 
one. He should avoid coarse and irritating food, 
condiments, SAveets and those articles of diet 
which stimulate gastric secretion. Tea, coffee, 
alcoliol and tobacco should be interdicted. The 
use of tobacco particularly is harmful, especially 
to susceptible subjects, in that it interferes both 
with the secretory and motor functions of the 
stomach — ^probably by disturbing the balance be- 
tween the vagus and the sympathetic system. 

The meal hours should be free fi’om nerve 
stre.ss; food should be thoroughly masticated. 
The gastric acidity can be controlled by taking a 
glass of milk, modified as described above, in mid- 
morning, mid-afternoon and at bedtime. The 
patients should have a complete health examina- 
tion at least every six months, with a view to 
cori-ecting any tendencies which might lead to 
ulcer. 

In conclusion, let me emphasize that peptic ul- 
cer i.s a coivititutional dyscrasia, associated -iA'ith 
a local lesion in the digestive tract; that its inci- 
dence greatly can be reduced by preventive meas- 
ures ; that it can be cured and its recurrence con- 
trolled by the application of knowledge obtained 
through a detailed and individualized study of 
each subject. 
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Anfifoxir Srrtntr in thr Treatment of 
.\e.iir Htnji'mil’-rcn! Inferiinun tiTi'I Toxaemiar. Can. 
TUd. Jour,, June, lUCl, p, COI. 

St.-.pl l' curcs):; rintstoxic j-rrum fia.s Ix’cn pi-ep.ireci before 
in (b rmtwy r.ta! in Enrinmi nn<! the t'cneficia! result? of 
Its u-r. in. tl. It. has been prepared in the Connaufrbt 
Uv..i!r.'itiinv« in Tnrfjilo and for two years has been avail- 
a:.!--- f.-t ciinir.'.! trial. 

i.K'f j ria fn st.apiilfiecu.s e.wtoxin v.'as prepared from 
n .‘liraia of hu;h toxHity; this w.a^ fir.'t trc.atcd xvitb 
.'rr-.r.iin Uoxoin) and injected with increasing doses; 

■ nil r crane tn.xin w.n uhA. In thi.s wav a high titre of 
c.r.f.t.ixm w„v. and the high fatalitv to the horse? 

repertui hy previous -...arher.s was avoided. The .-erum 
csnaTtnaici. 0.2 pc, tricn--rd added, and prepared 
f'T dt.-trJ tUnon in 'tO c.c. qar'.ntitif-:-'. 

_ Til.- reruns prepared jn this way neutralized in a marked 
fc.c pslhogf-nic .'Ticks of the toxin. The derrno- 
r-.-ratie rk-c-- arc neutraiiied and the loticoridin aub- 
-.'..mrn d-v.niy.^ the phagocyto.s -.vhich are the chief 
<..'..n>c ai;ainn -tayhiotoeel. nl.«o nr-utralircd. On the 
fJwr .oAr.'., a .'lasma-coagulating substance, which hni! 


been inhibited in vitro, by other workers, has not yet been 
satisfactorily neutralized. 

Summing up, the authors say that a serum ha.s been 
obtained which neutralizes the toxin or toxins which cause 
the pathology of staphlococcus infection. One hundred 
and four patients with various staphlococcus infections, 
all confirmed bj’ bacteriological examination, Avero treated. 
These included carbuncles, skin conditions, arthritis, em- 
pyemas, pyaemias, osteomyelitis, many of whom had posi- 
tive blood cultures. Treatment Avas by scrum in large 
doses, mostly intramuscularly, as the intravenous route 
gaA-e A'ery scA-ere reactions. This Avas foIloAved in suitable 
cases by injection of the toxoid, ImproA-ement became 
definite when the anti-haemolytic titre of the patient’s 
serum ro.se, and often this Avas accomplished by Icucocy- 
tosis. Emphasis is laid on the import.-.nce of early diag- 
nosis, and prompt institution of specific antito.xic treat- 
ment especially AA-here a careful blood culture .shoAi'.s 
staphlococci, a finding that has so often been ignored in 
the pa.st as representing a contamination. 

Although 39 of the 101 caso.s so far treated died, the 
author feels, ns he A-ery modestly concludes, that Avith 
.staphlococcus antitoxic serum they have a therapeutic, 
agent of A-ery considerahle usefulnes.s. 
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S URGICAL lesions of the panci'eas are not suf- 
ficiently common for any one surgeon to see 
a large enough number and so to form definite 
conclusions from his personal experience. Such 
lesions do occur, however, with enough frequency 
to make it necessary for the general practitioner 
at least to suspect that the pancreas may be the 
cause of the symptoms, particularly in the pres- 
, ence of an acute abdominal catastrophe. 

In order to make up for the lack of a large per- 
sonal experience, a study of the literature and an 
examination of the histories of a group of cases 
from a large hospital help to clarify one’s ideas. 
But, in the literature, one meets with many dif- 
ferences of opinion, and, in the case histories, a 
study of the pathological condition found at the 
time of operation compared with that found in 
subsequent autopsy reports further may confuse 
one’s ideas. Even the nomenclature of the dis- 
ease is a subject of confusion. The lesions vari- 
ously are reported as “acute pancreatitis”, “acute 
pancreatic necrosis”, “acute hemorrhagic pancre- 
atitis”, “subacute pancreatitis”, “edema of the 
pancreas” or even “chronic pancreatitis”. No one 
diagnosis covers all cases, and chronic pancreati- 
tis is included here because what appears to be a 
minor or chronic lesion of the pancreas may be 
found at an operation for cholelithiasis or chole- 
cystitis. Then, after what is believed to be the 
proper surgical operation, should the patient die 
within a few days, a most severe form of necrosis 
or disintegration of the pancreas may be found at 
autopsy. 

DATA PROM THE LITERATURE AND HOSPITAL 
RECORDS 

On examining the literature, one finds very 
little reduction in the mortality over a period of 
years. In 1911, Korte reported one hundred and 
three cases with 60 per cent mortality. In 1927, 
Schmieden and Sebening tabulated one thousand 
two hundred and seventy-eight cases with fifty- 

•Address dcHvrred at the Post-graduate Fortnight, New Tork 
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one and two-tenths per cent mortality. A statis- 
tical study of this condition, however, would ap- 
pear to be of somewhat questionable value be- 
cause of the various types of lesion included in 
such a group of cases. In a review of the his- 
tories of the cases operated on for acute surgical 
lesions of the pancreas at St. Luke’s Hospital, this 
difficulty was made most apparent. Many of the 
cases were operated upon with the diagnosis and 
in the presence of acute gall bladder lesions and 
a certain degree of pathology of the pancreas was 
found, frequently no more than a thickening of 
the head of the pancreas vdth some fat necrosis 
about the gland. Several of these patients died, 
and at autopsy it was found that the pancreatic 
lesion had extended even to a degre of almost com- 
plete pancreatic destruction; this had been the 
cause of death. Thus, the mortality rate would 
depend on the type of case on which operation was 
performed. In a series of thirty cases operated 
on in St. Luke’s Hospital during fifteen j’^ears 
previous to 1933, there was a 50 per cent mor- 
tality. Since that time, there have been six oper- 
ative cases with onlj^ one death, but the fatal case 
was the only one in which an acute fulminating 
lesion was present. 

ETIOLOGICAL CONSIDERATIONS 

In the study of the etiology, conflicting facts, 
or observations which have been interpreted as 
facts, should be considered with relation to each 
other. Such consideration may demonstrate the 
reasons for the conflicting theories. Seventy- 
eight years ago (1856), Claude Beniard proved, 
experimentally, that, in animals, the injection of 
certain substances into the 'pancreatic duct would 
cause death from, or various degrees of, acute 
pancreatic necrosis. Bernard used a mixture of 
bile and olive oil. Since that time, these and sim- 
ilar experiments have been repeated ; gastric 
juice, duodenal contents, solutions of acids, alka- 
lies, formalin, bile and bile salts were found to 
have the like effect, while less irritating sub- 
stances had little or none. 
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Th'.- VMii k v{ Opie (1901 ). ill u-liicli lie produced 
r.cup- pancreatic ncero.si.s in animals by the injec- 
tion of bile into the duct and his publication ot 
an aiit-ipsy tlndinp, in which a small gallstone 
(Jotfucteii the ampulla of \'aler in a patient dy- 
iuK of acute pancreatic necrosis, linked up much 
of till,' experimental ’Aork with the finding's of 
tile disease in iuiman beings. I'ive years I.ater, 
I k;xner proved that tin essential constituents of 
the bilv. leossary to cau-^e pancreatic necro.sis, 
V.ere the l-ilc -falf-, of which the taurocholatc was 
tih' ni '!'-’ active. Ho iiiso shov/cd that the mix- 
tur- of nriciii. due to its action as a colloid, with 
t.Of inicctoil rnriteriai rendered it less active. It 


had been ob.osrved ttiat the passage of a gallstone 
through the common duct, resulted in a dikilation 
or paralyi'is of the papilla (Vater’s). This was 
rc.'jionsible for tiie Ihoory, advanced by Hess, and 
by Wiiliams tmd Buck, tiuit acute pancreatic ne- 
cniHs 'vvas caused by a damming back of the duo- 
denal ennients into the pancreatic duct. 

By ids experimental work, Archibald has done 
rruicli to explain an important factor in the pro- 
duction of the lesions of acute pancreatic necro- 
.‘is. '.Vorking on cat.s, he found that the small 
.■•jiiiiiicter at the common duct orifice, first de- 
•-eribed by Oddio (1887). furni.shed this link. 
(Jiidie had demoastrafed that irritation of the 
dj fdemun or even .stomach mucosa, either me- 
ciinnioaily or with dilute hydrochloric acid, or 
.'.'imulatioii of the vagus would cause spasm of 
the .-phinefer and that the sphincter, in dog.s, 
Would resist pre.-.stire of fifty millimeters of mer- 
cury. By the infro'hccfion of infected bile under 
siifiicient pres.sure, so as not to overcome this 


ijdiiiu'teric fiction, Archibald was able to cause 
tlw death of n cat from acute pancreatic necrosis 
in tw(‘nty minutes. He enumerated a group of 
factor.-:, the necessity of the iirosence of which 
malre.'-- uuderst.'indable certain conditions in the 


causa'mri of the disease which othertvise w’ould be 
hard to e.xplain. These three factors were: first, 
•'hn.iii'c-’- in Hie compo.sition of the bile due to in- 
tt'ctson, which increases the proportion of bile 
.s'.it.-.; .'-•rcond. undue resistance, perhaps amount- 
irj: even to .epmsm of the common duct sphincter; 
Himl, ainiormal rise of pressure in the biliary 
sy.-ten!. either in the gal! bladder or the common 
duct. 


liie.se (fXjierimontal oljservalions, linked up 
wit!] ob.-ervation.s on what is known of the occur- 
ro.’iee of attacks of .acute pancreatic necrosis in 
Jiutuan heing.s, would seem to make a case for the 
u.-uiaily accepted ''tdtiarii reflvx" thenru a.s to its 
etiology. The a.^-.scx'iation of the attacks with gall- 
.'tone.s isnd biliiuy infection accounts for the nec- 
o-t'-ary ciiange in the bile. The occurrence of an 
acute attack rslter a hearty meal would account 
for the r,( vvs.sarj- .spasm of the sphincter of Oddie, 
as would also gastric hyperacidity or duodenal 
mfiammation. The occasional finding of a gall- 
stone imp.'icted in the ampulla .suggc,«ts that, in 
certain ca.«f,-.«. a stone may liave been impacted 


and then passed ; this xvould explain the previous 
damming back of infected bile. 

But, having enumerated these various biliary 
conditions, which would, apparently, be causes of 
the acute lesions of the pancreas, one must con- 
.sider certain observations which would seem abso- 
lutely to refute the possibility of the disease being 
caused by a reflux of infected bile in other cases. 
These are, that anatomical conditions in some 
cases make it impossible that a reflux of bile could 
have been possible etiologically. Opie, in his book 
on diseases of the pancreas, quotes various case 
reports in w'hich reflux of bile could not have been 
the cause of the pancreatic necrosis. In one case 
report by Eliot, the duct of Santoiuni was the 
larger and entered the duodenum about one and 
five-tenths centimeters above the papilla, through 
which emptied the smaller duct of Wirsung and 
the common duct. The necrosis, in this case, was 
mo.st marked in the portion of the gland drained 
by the larger duct of Santorini. Johnstone re- 
ported two cases of pancreatic necrosis in which 
the pancreatic duct opened into the duodenum one 
or two centimeters above the common bile duct 
opening. Bassett repoi'ts one case in which the 
necrosis involved the area drained by the small 
duct of Santorini, which entered the duodenum 
through a small diverticulum above the papilla. 
It is also knorni that, at autop.sy, the pancreas 
may be found to be extensively stained with bile, 
but e.xhibit no necrosis. 

In these cases, reflux of bile could not have oc- 
curred. The theory that the duodenal contents 
might be forced back into the pancreatic duct and 
would cause pancreatic necrosis, would have to be 
the explanation of the etiological factor in these 
latter instances, admitting the reflux theory. 
Many years ago, Polya showed that duodenal con- 
tents injected into the duct w'ould cause pancre- 
atic necrosis. But, e.xperimentally, this could oc- 
cur only when the injection w'as made under 
pre.ssure. Attempts to cause necrosis of the pan- 
creas by experimental duodenal obstruction below 
the duct have not been succes.sful. White and 
Owen have reported a case in which a carcinoma 
extending from the stomach, so dilated the duo- 
denum and the sphincter of Oddie that it allowed 
free flow of the duodenal contents, bile and pan- 
creatic juice into tbe pancreatic duct without 
causing any particular damage to the pancreatic 
tissue, 

To add to the confusion of thought, the theory 
of infection of the pancreas by means of retro- 
grade infection through the lymphatics from the 
gall bladder, appendix or a duodenal ulcer, has 
been advocated by Bartels, Arn.spergcr, Franke, 
Denver, Pfeiffer and Sweet and must be consid- 
ered. It would seem to me that the theory of in- 
fectious origin of pancreatic necrosis would ap- 
pear to be contrary to the fact that, although in 
some cases, one finds enlarged lymph nodes about 
the head of tbe pancreas, in the .series of 32 ca.ses 
examined in St. Luke’s Hospital only one showed 
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this condition. Also, the type of lesion found does 
not coincide with the original infectious process 
present elsewhere. Cultures made at the time of 
opei-ation are nearly always sterile. Further- 
mox-e, when a patient recovers without operation 
and a residual lesion occurs, instead of presenting 
the usual type of abscess which one expects to 
find in an infectious process, the lesion occurs as 
a cyst or an area of fibrosis in the body of the 
pancreas surrounding a softened, cheese-like ma- 
terial which is not pus. In only one case of the 
group reviewed from the records of St. Luke’s 
Hospital, was there apparently a real infectious 
lesion of the pancreas. This patient died from an 
infected, portal phlebitis and there were multiple, 
small abscesses in the pancreas. It seems to me 
worthy of note that, in considering the infectious 
theoiy in the etiolog3'- of acute pancreatic necrosis, 
this patient obviouslj* had a real, hematogenous 
infection of the pancreas which did not cause the 
lesion of acute pancreatic necrosis. It is difficult, 
therefore, to accept the theorj’' of infection which 
theory rests on a retrograde lymphatic infection. 

Also it seems to me that if one consider the 
various factors in the pathological process, it is 
easj’’ to accept the explanation that the damage 
is caused by a reflux of some material into the 
duct. The necrosis in the pancreas and the hem- 
orrhage in the gland which occur in some cases 
and not in others, and the varying amounts of 
fat necrosis about the gland, are explainable on 
the basis of the liberation and activation of the 
gland’s ferments. The trypsinogen in the gland 
is inert until it becomes activated into trypsin. A 
reflux of inert substance or a moderatelj’’ irritat- 
ing substance which does not injure the duct wall 
would not cause any contact with the trypsinogen 
in the gland to activate it. This explains the 
necessity of pressui’e or of a substance sufficiently 
iiTitating as to injure the epithelial lining of the 
duct, while the panci'eatic necrosis does not neces- 
sarilj’^ occur with gradual dilatation, such as re- 
ported in the case of White’s and Owen’s. On 
the contrary, if the reflux of material is suffi- 
cientlj'' irritating to destroj’’ or to penetrate the 
diict wall and enter the pancreatic bodj’’, trypsino- 
gen is activated, necrosis occurs and the necrotic 
material activates more trj’-psinogen. The walls 
of the large or small blood vessels are digested 
and eroded, blood escapes — the calcium of which 
activates more trypsinogen — and further exten- 
sion of the process takes place, so that, in a severe 
instance, the whole gland maj’’ become necrotic 
and destroyed. 

This examination of the etiology of acute pan- 
creatic necrosis is necessary in order to under- 
stand the patholog3' and the symutomatology as 
well as the prognosis and treatment of the condi- 
tion; for this reason, it has been reviewed rather 
more in detail than may have seemed necessary. 

PATHOLOGICAL FINDINGS 

The pathological condition found at operation 


st:; 

or at autopsy varies with the factors which etio- 
logieally have been operative. It varies from a 
moderate amount of thickening in the region of 
the head of the pancreas or edema involving more 
or less of the whole gland to a hard, indurated 
condition of the organ, which, while changed in 
consistency, maj' not be very much changed to 
gross appearance. Various areas, or the whole 
gland, may be mottled with hemorrhagic areas 
which are red, or necrotic areas which are green. 
This process ma}’- extend even further so that 
large areas of the gland are replaced by soft, 
necrotic sloughs. While it has been asserted that 
the damage to the gland occurs with the primary 
etiological factor, there can be no doubt that the 
extension of the process maj^ occur from anj"- one 
of the simpler conditions herein mentioned to the 
entire destruction of the gland. This, as has been 
stated before, has been demonstrated by many of 
the cases examined in the series from St. Luke’s 
Hospital, where the simpler condition was found 
at opex'ation and the more advanced lesion at 
autopsy. 

Also, the pathological condition found, asso- 
ciated with repeated attacks of paxxcreatic lesions, 
ax'e of intex'est. A patient opei'ated upon by me 
for acute pancreatic necrosis, who gave a history 
of a milder attack which was diagnosed as gall- 
stones a year px’eviousl}% exhibited, in addition to 
the, acute lesion in the head of his pancreas, an 
area in the region of the tail which was fibrosis 
sux’x’ounding cheese-like material which had re- 
sulted evidently from a previous limited attack 
of acute pancx’eatic necrosis. Another case from 
the records of St. Luke’s Hospital, was that of a 
woman who had been opex-ated upon for an acute 
attack Avherein nothing was done to the pancreas ; 
two years subsequently she showed, by X-x’ay 
examination, a calcified area of the pancreas 
which was obviously a walled-off old pathological 
lesion. The hospital x’ecords recox'ded similar 
cases. In one, at opex'ation for acute panci'eatic 
necrosis with removal of a micx’oscopicallj'- normal 
gall bladder, the whole pancreas appeax'ed hax'd 
with no area of softening, although there wei'e 
some ax'eas of fat necrosis. A pancreatic cyst, 
containing a quax't of fluid developed three weeks 
later. Another patient, who had been opex’ated 
upon for acute pancreatic necrosis in another hos- 
pital six years px'eviousljL subsequently developed 
thx'ee attacks two j^eax's apax't, dui'ing the first 
and thix'd of which a pancreatic cyst was di'ained. 

At the time of opex’ation for a pancreatic lesion, 
fat necx'osis is a prominent feature. It vax’ies in 
extent, and in cex’tain cases whex'e there is only a 
modex'ate amount of thickening in the head of the 
gland which is found associated with an acute 
gall bladder lesion, the onl.y waj” in which a clini- 
cal difference between an acute and a chronic le- 
sion of the pancx'eas can be made is bj’’ the px’es- 
ence or absence of fat necrosis. In the presence 
of an acute pancreatic necrosis, apparentlj* the 
basement membrane of the acini, as well as the 
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'.'‘nnf^-'tive tissue biiulinjt the lobules of the gland, 
i-iiilirlenth- ilcstroycd to allow an escape of a 
ce'-t-'in anujuiit of iijKsse, the fat-splitting fer- 
rn.'nt This attacks tlie fat in small areas, splits 
lilt- fa.t globule into fatty acid and glycerin and 
til- f ’tH- add combines vsith calcium salts to form 
:m in-oUihle soap. These arca.s appear in the 
fjninipiiiii, mesentery and sub-serous fat and on 
the ourfare and about the jiancrea.s, as small 
V. iiito spots. It is easy to imder.stand thi.s 
I'irec' of the pancreatic ferments, but I 

lin. V, of no ade'iuale ex'plamttion nf why these 
sm.dl, tM'Iatf'd art-as. of fat necrosis, fo diagnostic 
nf uatuie.'Uic involvement, occur at a consider- 
able distatice from the gland or how the lipase is 
ci'.rtde'd to these distant areas. Instances of acute 
paiicrctdic .necrosis Jjiive been reported in which 
.are.'is of discoloration and edema have, appeared 
in the skin about the urnhilicu.s; and in one ca.se 
iti both ioiirs, due to .siihcuttincous fat necrosis by 
(lirf.ct exien-^ion. In one patient, operated upon 
!.y me. at autopsy tin- necrosis had extended along 
the retro-piTitonca! fat as far as the pelvis. In 
ti:!,' sfvm-e cases of acute pancreatic necrosis, 
■.vh.ert' the imncreas has hetm .severely damaged, 
the surrmmdimr peritonea! area is involved and 
ft'.'!-.- is fr.und a Moody fiuid exudate in the upper 
.did'-mm or in the lesser peritoneal sac, known as 
the ch.'iracteri.stic ‘meef broth” exudate. 


-ryno.iIATOI.OGV ,VKD Cbl.MCAI. DIAGNOSIS 

A con.sjdoraticn of the different pathological 
voTulitions v.'iiich may he present at the time of 
oiuration, reuilting from the various etiological 
factor.;, makes it very easily under.standablc why 
.■••o f,'’.v c.'ise-; clinically are diagnosed. The .symp- 
fornetolfigy nms{ depend on tlie pathological con- 
ditioii causing the symptoms and will vary from 
t’no.'C of .an acute fulminating attack, where the 
aymotoTiis will resemble those of acute, high in- 
’‘sjina! ob.-^t ruction nr a perforated gastric or 
rbi'.irienai ulcer, to an attack which develops in the 
'■tuir.-v of an acute gall bladder infection, where 
ihr g;',!i bladder symptom.s predominate or pre- 
fa o’-- the pancreatic symptoms. Again, the pa- 
tient may develop a moderately acute pancreatic 
kvinr; ;iri(! v. Imn a lower abdominal operation is 
pt‘vfr.rm.'}d, tb.c diajrnc-sis of acute pancreatic in- 
volvement re.-i-s only on the finding of areas of 
fa.t riM;ro;is in the mesentery, this occurred in one 
of my mva evses. Therefore, an attempt to for- 
nmiatc ti .wTuptomatcilogy which would be diag- 
Ko-j-ic for all V ise.' is impos.siblc. Furthermore, 
in many ^ instances the pre-laparotomy, pre- 
aulnpsy ditignosis cannoi lie made; indeed, the 
comiinmi m.-'.y not be su.spectod. 

In tiio presence of an nevir abdominal calas- 
tnjjihf. there are certain symptoms which aid in 
ruling out thn probability of other lesion.s and 
make the dir.gno?is of pancreatic involvement 
pro\>.'ible, Freqttently, one may elicit a history of 
previons g.allftone attacks, or even mild svmp- 
tom.v winch wouhi make one suspect previous at- 


tacks of a mild pancreatic lesion. The disease 
is somewhat more apt to occur at the age and in 
the type of patient subject to gallstones, but a 
patient, aged only 24, was operated upon recently 
at St. Luke’s Hospital, with a diagnosis of acute 
appendicitis. Also, I have been informed, by per- 
sonal communication, of a child three years old 
Avho was operated upon after a correct diagnosis, 
in whom a marked pancreatic necrosis was pres- 
ent. It is of interest that, while operations for 
gallstones are performed on women compared 
with men in the proportion approximately of 
three to two, these figures are reversed with re- 
spect the incidence of pancreatic necrosis. 

The w acute, boring in character, fre- 
quently radiates into the back and, in severe 
cases, tliere is marked prostration, collapse and 
vomiting. In these severe instances, a perforated 
duodenal ulcer or a high, acute obstruction well 
might be suspected; the only help to diagnosis 
lies in thorough differentiation. A perforated ul- 
cer is associated with board-like abdominal wall 
rigidity and while rigidity may appear late in 
pancreatic necrosis, it does not occur early as in 
ulcer iierf oration. A patient with an acute pan-, 
creatic lesion writhes around in bed ; when there 
exists ulcer perforation, usually he lies still to 
prevent irritation of the inflamed peritoneum. 
Perliaps loss of liver dullness may be demon- 
strated in ulcer perforation. Vomiting and in- 
ability to move the bowels may give rise to the 
suspicion of high obstruction. Here, the region 
and character of the pain, localized tenderness 
and, occasionally, thickening in the I'egion of the 
pancreas may assist in the diagnosis. Also, while 
there is elevation in the leucocyte count with both 
ulcer perforation and acute pancreatic necrosis, 
there is no early leucocyte elevation in obstruc- 
tion, The ordinary symptoms of pulse rate, tem- 
perature elevation, vomiting, urine examination 
and blood count, practically would be alike in 
acute pancreatic necrosis as in any other inflam- 
matory or necrotic abdominal lesion. In cases 
which begin with acute, infectious biliary condi- 
tion.s, a.s a rule, the symptoms of the biliary con- 
dition will render possible some lesion of this sys- 
tem to be diagnosable. Radiation of the pain to 
the left and an increase in the severity of the 
symptoms may arouse suspicion of pancreatic in- 
A^olvement. A dusky pallor of the face, head and 
upper portion of the body has been de.scribed as 
•sjTnptomatic of the acute pancreatic lesion, but 
this, probably, occurs as a part of the sev’cre 
.'••hock exhibited in the fulminating cases and, as 
a dependable diagnostic sign, its presence or ab- 
•scnce is of que.stionable value. 

Lahoraforjf aids in the diagnosis may be of 
value, but not so much as one would wish, A 
flat X-ray film may help to rule out ulcer perfora- 
tion by .showing the absence of free gas in the 
peritoneum; it may demon.strate a localized dis- 
tended loop of intc.stine in ob.struction in the acute 
cases. In the more slowly developing pancreatic 
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lesion, the presence of a mass in the normal re- 
gion of the gland may be demonstrable. It was 
possible in one case of my own to rule out, by 
means of a barium chjsma, a suspected carcinoma 
of the transverse colon and to demonstrate that 
the tumor was the pancreas. Again, occasionally 
an enlargement of the head of the pancreas, by 
a change in the contour of the duodenum, may be 
demonstrated in a more slowly developing lesion. 

One would rather expect that, with extensive 
damage to the pancreas, a change in the blood 
, sugar values could be shown, but this observation 
has not proven to be of any great value in the 
early diagnosis, even when there is present a 
marked lesion. Attention has been called to the 
value of the determination of diastase in the blood 
and the urine as a diagnostic aid ; it is stated that 
while increased values may occur from other 
acute . abdominal conditions, negative findings, 
provided that determinations are made between 
twenty-four and thii-ty-six hours after onset of 
the symptoms, exclude any pancreatic pathology. 


is known that a patient with a very severe, ful- 
minating attack will die anyway and in fact, mav 
die on the operating table. It is known that 
where an operation is done and there is attempted 
the prevention of further reflux of bile, by means 
of a cholecystostomy, the condition may progress. 
It is further known that, where the pancreas is 
swollen and obviously damaged, if the posterior 
layer of peritoneum overlying it is split and 
drainage is instituted to the pancreas with the 
idea of allowing escape of further products of 
necrosis, in some cases this procedure may con- 
stitute a life-saving measure: a large part of the 
pancreas may slough out from the drained area. 
In the presence of such a lesion, assuredly, that 
patient would have died without an operation. In 
other cases, where the patient recovers with prac- 
tically no drainage, one may suspect that the op- 
erative procedure had very little significance. If 
one accepts the theory of infection as the cause 
of the pancreatic damage, one’s inclination would 
be to incise the affected area and drain it freely. 


. The most commonly made clinical diagnosis is, 
acute cholecystitis or a common duct stone. In 
an article by deTakats and MacKenzie (1932) in 
a series I'eviewed b 3 ’- them, eight-one and two- 
tenths per cent of the cases revealed biliary in- 
fection as a primary cause of pancreatic pathol- 
ogjL Also it is of interest that Heuer, in a study 
published this year, found from the mortality in 
a large number of cases of gall bladder surgery, 
that forty-eight deaths were due to acute pan- 
ci'eatitis ; this was 2 per cent of the total mortal- 
ity. From Heuer’s report, together with a not 
inconsiderable number of progressive cases fol- 
lowing gall bladder operations in the series ex- 
amined at St. Luke’s Hospital, it seems to me 
that this is another reason for opposition to the 
application of an universal rule for operative 
delaj’^ in all acute gall bladder cases. There should 
also be considered in the study of the symptoma- 
tologj’ of pancreatic disease, the evidence that 
patients maj' get over a mild attack but this maj' 
be followed b\’^ a more serious one. Furthermore, 
not infrequently after operations on the biliary 
system, patients have more or less severe attacks 
of epigastric pain, radiating into the left side or 
into the back; this can best be explained bj’- as- 
suming that such s.vmptoms are caused by some 
form of . post-operative pancreatic pathologj’’, 
from which, often, they recover. It has been men- 
tioned in discussing the question of pancreatic 
pathologj^ that acute attacks maj'- be followed bj'- 
the formation of cj’^sts or so-called pancreatic 
abscesses. 

THEEAPEUTIC PROCEDUEES 

In considering the therapy of acute pancreatic 
, lesions, there must be considered a few of the 
various facts and observations connected with its 
pathology and the cause of the affection. It is 
knoAATi that certain patients, if not initially too 
severelj’ ill, will get well without operation. It 


While this was previouslj’’ done, all the evidence 
now is that it has no actual value but may do 
harm bj*- further injuring the gland itself and 
causing extensive spread of the fat and gland 
neci'osis. This makes a definite plan of procedure 
suitable for every case a difficult one. 

Even though it has been shown that implanta- 
tion of masses of dead pancreatic tissue in the 
peritoneums of dogs will cause death in a com- 
paratively short time by “intoxication", which 
probablj’- is due to absorption of split protein, if 
a patient is in acute shock due to the pain and the 
severity of the toxemia from a severe lesion, im- 
mediate operation should be postponed. Such a 
severel}’^ shocked and poisoned patient endures 
anaesthesia poorty and, as before mentioned, even 
Avith a short operation, may die on the table; 
hence, the possibility of saving such a patient bj’’ 
any operative procedure is vex'y small. If the 
operation temporaiuty is delaj’^ed and the patient 
dies before surgical procedures are performed, 
safety it may be assumed that no operation 
Avould have saved him. In some articles on the 
subject, the fact that more cases died following 
early operation than after delayed operation, this 
observation is advanced as an argument for de- 


laying operation in all cases. I do not believe 
that this is a j’ustifiable conclusion because it is 
in the severe, fulminating attacks that fatal ter- 
mination would have occuri-ed anyway and had 
the operation been postponed never would it have 
been possible to do it, inasmuch as the patient 
would have died before it could be performed. 
Therefore, accenting this premise, a A'ery ‘ 

ill patient, in shock, should have ‘'idmmister^ to 
him intravenous and other therapy to L- x 

before operation. The Jess SHs 
should be operated upon , -u theorv 

,n the assumption confw to Arch. Wd s them, 

that the all the theoris- 

pnmarj’- reflux- Hove\ei, 
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ir.i% it rnu.'l be rccoKnized llv.d a cie-au-eul pre- 
.. pi-rat 1 V(- d!;iKn«-'b-’' .seldom is made. 

iri'nt mriii ix i)ixfc(uf cd ’iiaili iiivec ou- 

h f'b-i ' : Fir.d. to prevent further damage to the 
pare-rt'a.:, son!-.- of which may i)e caused by stvell- 
inr ant! ncsJte edema in the gland; this is accom- 
plb-hcd iiv .splitting the pei-itoneum ovcrljdng the 
gla.'id; to hH-jw -.tiSsoquent escape of nc- 

rn-tie mat'Tial -u (x-uiat- from tlie gland; an 
Co -.p'. n into in- gland ti.<sue itself, unless 
ineri' flui-l --r rnarkcilly broken down, slougliy 
U!,!tiT!:d, ’.".oidd only o'-) more harm than good: 
this i'.ever ;'hi:!u!d tfc done in the presence of a 
liuvd. induv:it>;d glaJ\d; drainage host is accom- 
piisli-d by folded ruhhor d;im and never by 
tuivi'-s- any ;i(-crotic material will find its way out 
tfirough ;!ic .-iniis formed by the ru!)her dam and 
tube might cause dcrath from hemorrhage by 
cro.-ion of one of Uie la.rger blood ve.sscls in this 
area; thi.-’ (ifcurred in a case of my own .several 
years agn; and third, the aim of an operation is 
to pr'-vent furDier influ.v of infected bile into the 
pancreatic duel by means of diaiinag-e of Dm g’all 
i-iadd-'r or Die coinmon bile duet, preferably the 
g.'d! Idaddf-r. If Die pancreatic Ie.sion has been 
cau.s-’d by a reflux of bile Dii.s procedure should 
be of taliie. ff. as staled earlier in this paper, 
Dii-i "reiluv:" could not have been the caii.se of the 
ifsiun- in certain casc.s, it in, of course, valuele-s.s 
i"il om- cannot know in the individual ca.se oper- 
ated upon ju.st what tlu; etiological factor has 
bei-ri. il-iwever, as roflit.x of some typo or degree 
pro!)!, illy is the common oliologica! factor, 
biliary drainage ,«!muld bo done. One case im- 
f!r.‘.'-s)'d Dio value of this jirocedure on me several 
year.-! ago. A patient who was operated upon in 
Sb Lukc’.s [fo.spital liy Dr. iM. K. Smith and upon 
'-vhorn ;t cfmlccy.sto.stomy was performed, was e.x- 
iiibitTog a favorahh; co/jvale.scence when suddenly 
.-Ite quite oiiviously had a .second attack of pan- 
rri-atic involV(-ment. Draiimge from the chole- 
cyst, xtorny had cea.sed but the symptoms disap- 
lifir-. d oil the re-establishment of this drainage. 

ft thi-rc are .stones in the common duct, these 
sumiid i„- removi'd. hut thus operation is not al- 
ways, clT.-ctne, a.s jia.s bc<on proven by the pro- 
gre-sjon ana occurrence of further pancreatic !e- 
moi'.w. After institution of biliary drainage, an 
estcn.dve operation cannot be done when the pa- 
tient i.s very ill. rheoreticaliy, one should e.sDib- 
hsh the fad that the common duct is patent into 
the duodenum, hut probing of the common duct 
may cause swelling^ .and edema and traumatism 
. 1 ! oi \at'*r. thus further incrensino; 

tr,.. p--..,d_biiily of rdlux of bile. It has been sug- 
r.-,-;t(d th.at cluih-cy.stectomy would be the ideal 
procodtire. First, by removal of the focus of in- 
h ctinn and Duik the elimination of one etiological 
tarter, that is, a change in the bile with its in- 
crease in bile .-alts whicli occiir.s with infection; 
r. rm,.g. i,y cau.-dng dilatation and relaxation of the 
•sphincter of Oddie. which occurs after cholecvs- 
a-ctomy; however, before this dilatation and re- 


laxation occur and unless drainage is also insti- 
tuted, pressure in the common duct is increased 
which would more likely result in reflux of bile 
into the pancreatic duct if anatomical conditions 
were such as to allow this. Furthermore, the less 
there is done in these severely ill patients, the 
better the prospect of their recovery. It might be 
expected that, with the extensive damage to the 
pancreas, there would be more evidence of failure 
of its function (as shown by elevation of the 
blood sugar) , but it is surprising in many cases 
how little there is of this sign. In some cases, 
however, there is sufficient impairment of function 
to make the use of insulin of considerable value in 
post-operative treatment. Therefore, post-opera- 
tive quantitative examinations of blood sugar reg- 
ularly should be made. 

Recurrences of attacks, often of a severe or 
fatal nature, after recovery from a primary oper- 
ation for acute pancreatic necrosis and where 
biliai-y drainage had been instituted, seemed to 
indicate that it would be good sui’gery to remove 
the gall bladder in these patients as prophylaxis 
against further pancreatic damage after recovery 
from their first attack. However, it must be re- 
membered that not in all cases is the etiological 
factor biliary reflux. In one of my own patients 
a so-called pancreatic abscess developed two years 
after the gall bladder had been I'emoved,. although 
it is probable that the primary damage occurred 
at the time of the acute cholecystitis for which 
cholecystectomy had been done. 

The title of the subject of this paper is “Dis- 
eases of the Pancreas, Especially Acute Pancrea- 
liti.s and Its Treatment”. I have taken so much 
space to the .subject vvhich was especially as- 
signed, that it leaves little to cover other aspects 
of pancreatic disease •which might be included un- 
der the general title. Including only those dis- 
eases whicli may be treated by surgery and omit- 
ting all mention of diabetes, this leaves for con- 
sideration the subjects of cysts of the pancreas, 
chronic ])ancreatitis, carcinoma of the head of the 
pancreas, pancreatic calculi, congenital anomalies 
of the pancreas, pancreatic trauma and, finally, 
those adenomata or other small pancreatic tumors 
to which, in the last few years, attention has been 
called as the cause of hyper-insulinemia with a 
resultant hypo-glycaemic state. 

C//sts of the -pancreas are divided into true 
cysts and pseudo-cysts. True cysts may be (1) 
congenital; (2) retention cysts due to blocking of 
the duct by chronic pancreatitis or calculi ; (3) 
neoplastic in origin. These are all rare. Ecchi- 
nococcus cysts of the gland are very uncommon. 
Most pancreatic cysts, even though such are not 
common pathological lesions, are pseudo-cysts. 

Korte, some twenty odd years ago, divided 
cysts of the pancreas (of which he had collected 
one hundred and seventeen cases) into (1) those 
of traumatic origin; (2) tho.se due to inflamma- 
tion; (.3) those of unknown etiology. Of these 
ca.sos, there were thirlv-three in the first, thirty- 
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tliree in the second, and fifty-one in the third 
group. 

With our present knowledge of pancreatic pa- 
thology, I believe that we are justified in assum- 
ing that, whatever may be the primary etiological 
factor — traumatism or primary pancreatic necro- 
sis in the pseudo-cysts — the secondary factor is 
the same in all of them, namely, a breaking down 
of the tissue with the activation of trypsinogen 
and a more or less extensive destruction of pan- 
creatic tissue. This results in the lesion of acute 
pancreatic necrosis. If limited in extent, it may 
eventuate in recovery, as must frequently happen 
in the mild cases. This may accompany, or maj’' 
be diagnosed clinically, as acute cholecystitis. If 
the lesion is localized in onlj”^ a portion of the 
pancreas and this advances to liquefaction of pan- 
creatic tissue, a pseudo-cyst forms. 

The records of a group of cases examined at 
St. Luke’s Hospital show instances where one of 
these cysts may disappear spontaneous!}’' and maj’ 
recur either without or after an operation. It 
may be encapsulated and be demonstrable in the 
X-raj’ films as a calcified area in the body of the 
pancreas, or may be cured by the operative pro- 
cediU'e of drainage. Usually it is stated that cysts 
do not form until several months, or even longer, 
after traumatism or injury to the panci’eas. This 
is not necessarily so, as was instanced in the pre- 
vious consideration of the pathology of acute pan- 
creatic necrosis where we mentioned that a large 
C 3 'st formed within three weeks of a primary at- 
tack of necrosis. 

Cysts of the pancreas may attain large size and 
be present in the epigastrium or to the right or to 
the left of the median line. Also they may extend 
behind the stomach so as to fill the space occupied 
by the lesser peritoneal sac. While it is true that 
a few of the smaller cysts may disappear spon- 
taneously, the larger cysts must be treated by 
surgery. Dissection of such a cyst is a most diffi- 
cult and dangerous procedure. If one is dealing 
with a pseudo-cyst, drainage of the sac usually 
will result in . a cure even if a fistula persists for 
sometime. Where a cyst is lined with epithelium, 
simple drainage may not be effectual and mai’- 
supialization is the proper procedure. When pan- 
creatic fluid drains from the cyst, means must be 
taken to prevent the digestion of the skin of the 
abdominal wall. 

Chronic 'pancreatitis may be divided into two 
varieties: inter-lobular and inter-acinar. The 
inter-acinar pancreatitis is considered to be the 
result of ai'teriosclerotic changes ; usually it is as- 
sociated with diabetes. The mter-lobniar pancre- 
atitis is most frequently associated with biliary 
tract disease, although cases have been repoiTed 
in which duodenal ulcers would seem to have been 
the etiological factor. This type of pancreatitis 
rarely is diagnosed; usually it is observed as a 
pathological condition in an operation for gall- 
stones. In certain gall bladder operations, when 
the pancreas is palpated, often it is found to be 


hard and indurated, most frequently about the 
head, sometimes throughout its whole e.xtent. In 
some cases of biliary tract disease, when the pain 
is epigastric and is referred to the left or into the 
back, probably pancreatic pathology is responsi- 
ble for this symptom. 

It is interesting to note, however, as has been 
stated in the considei’ation of acute pancreatic le- 
sions, that a number of the cases where the his- 
tory charts at the time of operation for some 
biliary tract lesion, showed that when there was 
a thickening or induration of the pancreas, this 
advanced later, tq,.acute panci’eatic necrosis. Usu- 
ally, these chronic inflammatory lesions are 
ascribed to “secondai'y infection” from the biliary 
system, duodenal ulcer or to appendicular infec- 
tion by lymphatic invasion. It is suggestive, how- 
ever, that these same lesions, as far as can be 
made out macroscopically, may develop into acute 
pancreatic necrosis where all of the evidence 
would point to the reflux theory of etiology. Of 
course, as far as operative inspection is con- 
cerned, there is no way of determining whether 
the condition is an early, acute process or one 
which slowly has been developing into a chronic 
one from its inception. 

There has been little done or even suggested 
to aid in the diagnosis of a chronic pancreatitis, 
except by operation, apaif; from some of the diag- 
nostic work concerned with the examination of 
pancreatic ferments by means of analyses of duo- 
denal contents obtained by the passage of a duo- 
denal tube. In the presence of chronic pancre- 
atic disease, a sufficient amount of pressure on 
the common duct, in those cases where the duct 
passes through the head of the pancreas, may 
cau.se obstructive jaundice. In such a case, or 
where the pancreas is found hard and indurated 
at operation, a differential diagnosis between 
chronic pancreatitis located in the head of the 
pancreas or carcinoma in the same region may be 
most difficult. If a diseased gall bladder also is 
pi'esent and the evidence is more strongly in favor 
of an inflammatory process than a neoplasm, the 
gall bladder should be removed and di-ainage of 
the common duct instituted. If there is reason to 
believe that a carcinoma is the more probable 
diagnosis, a cholecystogastrostomy or a chole- 
cystoduodenostomy should be done. 

Carcinoma is the most common neoplasm of 
the pancreas. It is rarely metastatic but not in- 
frequently involves the gland by direct extension 
of a gro\Affh from the stomach. When primary, it 
occurs in the region of the head of the gland in 
more than 50 per cent of instances. This neo- 
plasm is not amenable to surgical cure, al- 
though various operative procedures have been 
devised which deal with the common duct, im- 
plantation of the remaining gland into the intes- 
tine, etc. The danger of the operation and the 
poor prospect of cure at the present time, would 
not make operation of pancreatectomy — partial 
or complete — ^justifiable. Palliative operation. 
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i-o'Av-ic'cr, {?; indicatedr v.’hen the tviirioF in the head 
of cauf’CS obstruction to the common 

h\k doct Avilh its resultant H\mptoTns and signs. 

.‘i df;i‘p. inercasing, painless jaundice associated 
v.-ith clav-colnrcd stool.s, an advancing icteric in- 
di.v. los;;' of weight, anorexia, afebrile state, and 
ati C'tslarged, |>alpsblc gall bladder, usually aajII 
rerve to m:>-ko the difierential diagnosi.? from 
stone in the common duct, for which pancreatic 
neoplasm is most apt to be mistaken. There 
are, as in the symptomatology of most instances, 
exxcptions v.in'cii may confuse the diagnosis, but 
tb.e.-e cannot be considered here for Jack of space. 
An important finding is that of the constant pres- 
ence of blood in the duodenal drainage, associated 
v.-itii faiinre to recover gall bladder bile. 

Opm-ation, however, .should ahvay.s be done for 
t!if purpose not only of confirming' the diagnosis 
blit also to relieve Die liiliary duct obstruction 
with its interference with dige.stion, severe itch- 
ing of the .'^kin accompanying the deep jaundice 
and the damage to the liver with associated in- 
Uu-ference Avitlj all of its functions clue to back 
pres.siire of the bile. If operation i.s delayed until 
extensive liver damage ha.s occuiTcd, the opera- 
tive danger is increased and the prognosis gi'ave. 

An an.astomo.'iis between the gall bladder and 
duodenum or the ,«tom;ich by the sutui-e method, 
under local infiltration anaesthe.sia, will relieve 
f)iv jaundice, stop the itching and prolong life for 
several month.', if done before too much injury 
to (lie hepatic parenchyma has resulted. Of 
c;o'.ir,;e tins operation doo.s not relieve the okstriic- 
tion to the e.scape of pancreatic ferments into the 
intc.-'tine. As the carcinoma increa.ses in .size 
there will be increasing pain, but, ail considered, 
the operation is worth while. Occa.sionally a pa- 
tient may live for many years after such an oper- 
ation find Ijcre it mu.st be assumed that probably 
the diagno.-iis, was in error and that the symptom's 
li.'id bcon caused by :i chronic pancreatitis instead 
of by a carcinoma. 

Coiipnv'lal (inomalirs of the pancreas have 
little medical iugnificance but .some, although rare, 
havo .'i iimilf-d siirgicm? impoiiance. Tliey may be 
' Xpl'isficd on the ba.sis of abnormal embiyological 
developmen' of the anlciricn from which the gland 
develop'-. The most common anomaly is acces- 
sory areas of pancreatic tissue which on occasion 
nmy bo found in the av,*!!].' of the upper gastro- 
intestinal tract. 


.ir.iiidcr p-i'ncnafi is a j-are developmental 
ixin.iRiafy. In lfi2P. Hrines (A'nnals of Snroeni 
t ok XCIT. p, 241) stated that only tAA'enty- 
nn-j-' cn-es had been reported. In thi.s condition 
the duftdf.num pusses tbrough a ring of pancreatii 
instend of lying to the right of the gland 
It Ihnt v/hilc IhJs' condition is so rxiro 

that two in-tf.nco.«. which have not been reported 
Avere observe-d at operation at St. Lukels Ho.spita 
Ui tiu.* hast sevenleen year.-. In one. operated upoi 
s> sir. T-. S. MatmiAA'.s, tlie anomaly had caused j 
«V5!X,f'nri! obstniction for which gastroentero.sto 


my was done. In the second case (one of my 
oAvn), accompanied by a cholecystitis, swelling of 
the gland caused by biliary obstruction (for , 
which cholecystectomy Avith biliai-y drainage was 
done) , there has been no recurrence of sjmiptoins 
in the past five years. 

Pancreatic calculi are uncommon; a diagnosis 
during life is rare. Most cases are reported from 
autopsies. Usually, stones are small and multiple 
and most often reported as the size of a pea or a 
bean, although they may be as small as a grain of 
sand ; one is reported Avhicb measured about Uvo 
and a Jialf inches in length and one-half inch in 
diameter. The main constituent of pancreatic 
•stones is calcium salts. They are more likely to 
be found in the head of the pancreas Avhere the 
ducts ai-e larger but may be located anjnvhere in 
the gland. They occur most frequently in males. 

The symptoms may be due to the presence of 
stones in the duct; then they may produce pain; 
or, due to the various changes which occur in the 
pancreas as a consequence of their presence (such 
as impaii’ment of the function of the gland de- 
pendent upon changes in its parenchyma or to 
blocking of the duct Avith formation of a cyst). 
The stone may become impacted in the papilla of 
Valer and thus cause jaundice if they block the 
common bile duct at its point of emptying into the 
duodenum. If the stones ai’e large and contain a 
sufficient amount of calcium salts, they should be 
demonstrable in an X-ray film. 

Operations for a stone in the pancreas rarely 
are attempted as there are no positive diagnostic 
.signs except by X-ray diagnosis, and, judging 
from autopsy reports, probably these stones e.x)st 
in a large number of cases Avith no more symp- 
toms than come from so-called “silent" gall stones. 
They are more apt to be discovered in an upper 
abdominal opei'ation. If pancreatic calculi have 
come clo.se to the surface and caused a cyst or an 
area of local softening, they should be removed. 
Cases have been reported AA'here they have been 
remoA'ed through an opening in the duodenum by 
extraction from the ampulla of Vater. Probably, 
in nearly all of these cases, it Avas believed that 
the stone causing the obstruction AA'as an impacted 
gall stone. As before stated, the condition is so 
rare and has .such uncommon surgical significance 
that it i.s unnece.s.sary to go into further detail 
here. 

TFoznids of the pancreas occur as penetrating 
AA-ounds, gunshot Avounds and subcutaneous rup- 
ture. In any one of these types, Avhile the pan- 
creas may be the only organ injured, nearly al- 
AA'ays there is more or Jess severe injuiy to the 
other A’iscera AA’hich is severe enough to attract 
immediate attention and operation. Here Ave 
haA’e not space to elaborate the symptomatology. 
It must suffice to call attention to the fact that a 
.‘sufficiently scA'cre injury to the pancreas Avill 
c<'iuse death by pancreatic “poisoning” due to self- 
destruction of the pancreatic tissue, unle.ss drain- 
age promptly is instituted. In suspected subcu- 
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taneous injury, an increase of the diastase in the 
blood or the urine may aid in the diagnosis. If 
the injury is not sufficiently severe to cause death, 
a pseudo-cyst later may occur. In all upper ab- 
dominal injuries, whether other viscera are or are 
not injured, the possibility of pancreatic damage 
must be borne in mind. 

Within the last few years, the condition of 
hypoglycaemm, which is ascribed to hyperinsulin- 
ism, has attained considerable prominence in the 
literature. Apparently the affection is a recog- 
nizable clinical sjmdrome (as given by Seale Har- 
ris and Holman and Railsback) characterized by 
sj^mptoms of weakness verging on exhaustion, 
nervous irritability, easy fatigability and extreme 
hunger: in the more severe cases thei*e occur mus- 
cular tndtchings and tremor, impairment of vi- 
sion, diplopia, unsteadiness of gait, excessive 
perspiration, loss of emotional control. In the 
most advanced instances, there are mentnl con- 
fusion, disorientation and even epileptiform at- 
tacks, convulsive seizures, sjmcope, semi-stupor- 
ous attacks, coma and finally death. Early in the 
disease, the symptoms usually appear before 
meals or in the early morning before arising and 
are associated with weakness and an extreme 
feeling of hunger. The symptoms are relieved or 
ameliorated by the taking of food, especially foods 
containing sugar. The blood sugar is found to be 
exceedingly low and, as the condition progresses, 
maj’’ be below 30 mgm. during the severe attacks. 

Pathologically, in a certain number of in- 
stances, these symptoms are associated with tu- 
mors in the pancreas. These tumors are ade- 
nomata or carcinomata; the}^ may be situated 
where they can be seen, presenting on the sur- 
face of the gland at operation or may be buried 
in the gland-substance where they cannot be 
found at operation. It is difficult to understand, 
knowing there are more islets in the pancreas 
than are necessaiy to produce an adequate 
amount of insulin, why a small tumor only a cen- 
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timeter in diameter may produce these .syniptom.s 
of lyperinsulinemia. Microscopical examination 
shows that in the tumors these cells resemble islet 
cells, that they are hyperactive and apparently 
produce an abnormal amount of insulin. 

The first successful operation for cure of the 
hyperinsulinism by removal of such a tumor was 
done in 1929. In April, 1933, Graham and Wo- 
mack (Surgery, Gynecology and Obstetrics, Vol. 
LVI, p. 728) reported seven cases of successful 
removal of islet tumor ^^^th relief of symptoms 
and no reported mortality. Unfortunately, recog- 
nition of the clinical syndrome does not always 
insure the finding of a tumor of the pancreas and 
the cure of the disease by removal of such a tu- 
mor. Graham reports one case in which a tumor 
was found and removed with improvement of the 
symptoms, only to have the symptoms recur and 
at reoperation a second tumor was found and 
removed. Disease of the adrenal glands, certain 
pituitary tumors, primary carcinoma of the liver, 
injury to the liver function by neonarsphenamine 
— or by phosphorous poisoning — and scleraderma 
may be associated with hypoglycaemia. Appar- 
ently certain conditions in the pancreas itself may 
present the same hjqjoglycaemic symptoms which 
have been treated by removal of a large part of 
the gland. In general, the operative results of 
these latter cases have seen somewhat disappoint- 
ing, although some improvement has been re- 
ported ; it may be that the failure of improvement 
is due to an overlooked adenoma in a portion of 
the gland which is allowed to remain. 

The striking improvement, however, in the 
case where a tumor is found at operation and 
can be successfully removed, makes it worth while 
for everyone to have this etiological factor in 
mind as, by operation, if the tumor can be found 
and successfully removed, the patient can be 
cured, whereas, otherwise, the affection would 
progress to a fatal termination. 
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Best, R. Russell. 

Abdominal Incision in Lesions of the Ecciuni Recto- 
. sigmoid as Related^ to the Colostomy. S., G. and O., 
Vol LIX, No. 2, August, 19St,. 

The author states that in the consideration of abdominal 
incisions as related to the colostomy two essentials are 
demanded: first, a correctly placed incision ample enough 
to carry out thorough exploration, and any necessary 
inti-a-abdominal procedure. The carrying out of a proper- 
ly placed colostomy, either loop or end type, and either 
temporary or pennanent. Those essentials are embodied 
in the paramedian incision in the author’s opinion. By 
using that incision closure can be made by suturing muscle 
to muscle, and fascia to fascia; any colostomy will be 
completely surrounded by muscle. In the author’s tech- 
nique continuous chromic suturing is used in the peri- 
toneum, while interrupted sutures of chromic are used 


in the fascia; the skin is closed with interrupted dermo 
sutures. An end or loop type of colostomy may be made 
in this incision. If the end type is used, the peritoneum 
should be brought snugly about the end of the protruding 
viscus. In the author’s expei-ience this incision heals in 
spite of the constant contact with feces. In opening the 
left rectus incision for the second stage operation infec- 
tion is quite rare if proper preoperative management, and 
colon surgery technique, have been carried out. 

K a temporary type of colostomj' is to be made, the 
author, after bringing the loop of sigmoid out over a 
glass rod, grasps a spindle-shaped portion of the exposed 
bowel wall with a curved clamp, and cuts it away with the 
cautery. The clamp is left in place. In that way the 
patient is spared the unpleasantness of smelling the 
burning flesh when a later opening is made. 

If the case of carcinoma of the rectum is operable, 
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the method of I.aliey is followed in Home tnffs. 1^- 
separating the mesentery fiom the howel v.-n!l for :i r.»W- 
eient length, the permanent colostomy may he made in 
the upper end of the incision instea.l of in a left ile- 
Burnev incision as is done in tlie mcti.od of I..aho>. 

In any case immediate drainage of tlio Imwel may t.c 
accomplished hy means of a cntlieter inserted through a 
purse-string suture. . . 

The author conclude.s that v.dlh this time-honored inci- 
.sion both emergency and selective operiitions are adc- 
uuatciy handled, and dc.sirnhlc types of eolostomie.s may 
lie placed in both operable and inoperable raae;-. In no 
case is it no e.isary to use the cautery after the patient 
has left the operatinir room. 

Fiv'e figure.s showing the incision, anti tlu' colostomy 
opening in the various conditions, accompany the nrlirle. 

Nelson M. Percy, C.hicngo. Illinois. 

GRAitAM, EvAiiTs A., A.vn MAfititv, W, 

A CousUh'rctihp. of thr Stoorlrrr fjolt fUoAttrr, A. 
M. A., UU.-lifl/, Sovrtnhrr IT, 

It is known that .surgical results in the stoneles;- gall 
bladder are not .‘••o .sntisfacUtry as are tho.so in which gall 
stones arc present. The more .severe the symplotn.s be- 
fore the operation, the more complete the relief after 
operation scorns to ho tiie rule. The best result!:, have 
been obtained in lho.se ca.se.s v.ho have e.v[ierenecd re- 
pented attack, s of biliary colic. The jiatients with enm- 
panilively mild .syniptom.s have- receivcil little hcnr-fit 
following operation. 

An analysis is given of Ifll patients who were operated 
on for hal. bladder disease, 17 of whom luul .stune.s. The 
ultimate rc.sult.s in those casc.s in whch no .•toner, v,-cre 
present showed only tiO per cent who consider ihe.n.selve-; 
well. Of those cases, only til! per cent gave a hi.sti.ry 
of biliary colic, but 70 per cent of these patient v con- 
sidered thcmscivcs well or improved, after the op-T.ation 
had been performed, illoreover per cent of the patient:- 
with .stone gave a hi.story of biliary colic and all were 
relieved po.st-operatively. 

The prc.scnce of stone and a history of typical biliary 
colic greatly incrcasc.s- the clmncc.s for .satisfnctor.v result:, 
after cholecystectomy. 

Francis D. Murph.v, .AUlwaiikee. Wircon.-.in. 
Gtiuio, Frank R, 

hitrstirml Finttilno. J. A. M. A., Ju,,,- AO 

i. 

.Spontaneou.s or post-operative intestinal fislulae are 
difiicult prohlems for the phy.sicinn as well as for the 
patient. The loss of intestinal juices catise.s marked 
changc.s in the blood chemistry. The toxemia resulting 
from the los.s of these juices i.s similar to that which occur.-; 
in high intc.stinal obstruction, characterised h.v high con- 
centration of urea, decrease in blood chloridc.s and nlka- 
losis. 

The second groat difncully in these case.s is due to the 
fact that the pancreatic juice is a powerful digostant of 
tissue and i-apidiy digests the abdominal wall causing a 
slough and infection. 

The author re-omphasizc.s a form of treatment for the 
intestinal fistula which he has found u.‘.cfu!. The treat- 
ment is as follows : 

Tenth normal hydrochloric acid is used to neutralize 


tlio alkalinity of the pancrmilie jtil'-e thus preventing 
tryptic activity which i" the agent parlimilarly re.pon-'hl!: 
for She dc-tructive action t:> th.e ah'bunina! wall ip the-;:, 
caim-'. The hydrochloric arid i<: u.'ed a-r a wi-t drc»,».irij; 
aroiitid the V ound and a plug of gauze faiunited with thf; 
acid iv put into the fi-"luln opening. An aUefript is „!sd!- 
diet'dicallj- to obtain a more r/ilid tyj-.e of fera) cor.t<T.i. 
Fluid intake b. limited to l.OijO c.c, .n day. The author 
r-iten a case treated very Mircet- fully by this riieth'«!, 

rrari'-ia 1), Muridiy, MilwauSpe, V.'i-ifimtin. 

STUAt;:;-.-, .’.lALiiK's: fi, 

77ii* /.‘n/e of !!■!' finr.frr--{sttrii!uutl Trorl %K Coniiilinn^ 
tup /tc/ici' er;' />/ra'>fC, J. A. .1/. A., JiAij 7, 

The fact th.'it an in.idcnuaSc rlie; r.my lead to a dsTi- 
cKrscy di-e,Te jt •w-ell knawts; that d' fieicrtcy dL'ea-u; may 
develop in man in the iire-.-nc'- (d an ni!er(U,a'.e diet V, 
came of snrne ;;tf:tr:‘-it-,S«elir.n! dblurhanre i.< not so wrU 
known. 

Oi:itui'b:tf.r<”, of the ga«tfn-inie.'tinftl tract may !«<! to 
p>.-riii:io;i.- anemia, p'-Ji^gr-.a. "rilcoholie" «rtd pregmincy 
neurili-', idiop.athie hyporfiromic anmin, n«r! simikar ctr.- 
dition-.. 

fa'itli- d< ntorg-’.ratcd that there b a ga-.tric defect 
in jo-riiicioin. finej-aia. However, perntciou.s ati'-inis could 
be develope-i a,, ft of n diet deficit-nt iti ‘VsTtriruic 

factor", t-'ertritn c;t'o-< of sprue and pernSrioiix artr-atia 
of prn'ii.anc.v re.-m to ftil! into thi* t;T.e, 

Howiv. r, eien in the prc'cnre of an aduiuate tSSti orA 
a riorinai g.-.ctrir n-'n-tion, nnentta 5^. {vwrilde a» a n-fUll 
of failure of .ab'.irtition fn-m the inti-ktina! tract. The 
author cite-- ca*e- of type from the literatun.’ and 

mentions ope of hi» own in a biy e.f eight in whom perni- 
•'i:i!f atieulia tlevelopcd fnllo'.vinj- jrro operasione for intc.*- 
tin:;! (.b-.t.eiir;ion f<dliiv.-ing apjo-ndectuniy and n .wccr.d 
c.To in a mat; '.vh.-i had ug.iltipje inte.isinu! nnartomli !'. 

I’ellagr.a may re'.iiU from a mmierati ly faulty diet, par- 
tictilnrly in nkoh.oilc',-. The author incnti-'n* raany die- 
e.a.iec of the gn';tri'.itite\tit!al tract which have given rite 
to pelhigrn. The aiitleirV own (a'et l.-.ave fidknved tiJecra- 
tive coliti.", c.'ircin'.‘.m.a of the •tom.-ich, duodenal ulf:'f> 
diaphragmatic hernia, and stem>Ar of the iniali inte.rtir.c- 
Tl'.e author i treso-i that in mo.-l of there ca"!-* she igastrU' 
inte.' tir.al lt-<h>n htv- Jircvciited the patient from partaking 
of un ad>«iuate diet. 

Alcoholic neuriti'i i»-ciir.-* in individual'; not only leorau.'e 
of p.artinl irinikojuacy of th<‘ dli t tnk'. n but in nriditoin the 
anorexia and vomiting th.at develops firrther •fe'tr.J.v.'; the 
value of the diet taken. 

In pregnancy neuritis, the condition generally occurs in 
tlio-ie ca.se;: in which there hu'i leo'n vomiting nf pregnancy 
thu“ militating agaiti'-l the ahsorption of -what otherwise 
might have been an .adeijuate diet. 

Alcoholic and pn-gnnncy neuriti,- iiave rcHpondet! «xdl 
to ntle<iunlc Vitamin R diet'-. Both of thi.ve eondition-s 
have been shown to rv-iult from anota-xin, vomiting and 
failure to utiliztition of food taken. 

1 he author cnncUid'.'S that perniciou.o and related tr.acro- 
cytic anemias, pellagra, "alcoholic'' and pregnancy r.eu- 
rifi.s in the temperate zone art! more freituently C 3 U“£x! by 
disturbance.s in the gastrn-inte.iliim! tract Shan by inade- 
ipiate die'.s. 

Francis D. Murphy, Milwaukee. Wisconsin. 
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SECTION VII SuTQcry of the Lower Colon cind the Rectum I 


Malisnancics of the Colon with Especial Reference to those of the Rectal Zone 

By 

JOHN F. ERDMANN, M.D., F.A.C.S. 

>'B\V VOIMC. XE\V YORK 


I N SEVERAL previous communications on this 
subject I reported a series of 439 operated 
patients, calling attention to the relative frequen- 
cies of these growths in the recto-sigmoid, the 
caecum and ascending colon, the hepatic and 
transverse colon, the splenic and descending 
, colon. I am, in this communication, reporting an 
additional 92 cases coming under my operative 
care during the past two and one-half years. I 
am satisfied, and have been so teaching for sev- 
eral years, that our classification of these tumors 
as to region should not include the recto-sigmoid 
. as taking in the true rectum but that all growths 
below the junction of the recto-sigmoid should be 
known as the recto-anal, or the rectal and the 
anal. My object in this classification is more than 
two-fold as, primarily, in the rectal and anal tu- 
mors the operation is or should be a perineal one 
and, secondly, the results of the perineal opera- 
tion in the true rectal or rectal and anal ai'e far 
ahead as to recoverj* of those in the so-called 
recto-sigmoid inclusion. Granted that a pei'ineal 
anus has for years been abhori'ed by surgeons, I 
wish emphatically to remark that from what I 
observe in the patients on whom a perineal opera- 
tion has been performed by me, I would person- 
ally prefer a perineal operation with its low mor- 
tality, its post-operative functions and its ease of 
attention, to that of a sigmoidostomy. 

VTien the growth involves the recto-sigmoid 
junction, the term in itself implies an invasion 
of the lower sigmoid and the pi’oximal rectum. 
Any operation for a growth in this region is the 
most difficult to entertain and the most extensive, 
with a permanent colostomy as a finality and a 
relatively high moidality as compared with the 
rectal and recto-anal operations when done from 
below. 

As a whole, I am accepting more and more pa- 
tients today whom years ago I would have refused 
for anji;hing but a colostomy. This is, I am quite 
sure, due to more adeptness and proficiency in 
operating and a more balanced operative judg- 
ment. In other words, patients whom I would not 

before the Gr-KUiate Fortnight of The Xew Y'ork Aenilemy ot 
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have accepted earlier in my career I am operating 
for the past ten or twelve years with a yery good 
outlook. 

Incidence and Location: Malignancies of the 
large intestine far exceed those of the stomach, 
while malignancies of the small intestine have 
been found by me but twice in ten years. These 
two instances were both of the small gut in the 
neighborhood of the ligament of Trietz. As my 
list of operations on the large gut now stands, the 
frequency as to location is much the same as in 
the former communications. In the original clas- 
sification as to location, including in the foi-mer 
articles the rectal and recto-sigmoidal as one area, 
this zone was the first with the sigmoid second. 
As I now classify the areas, since 1928 and 
thi'ough June, 1934, there were 53 rectal, 44 recto- 
sigmoidal, 64 sigmoidal, 18 caecal and ascending 
colon, 18 hepatic flexure and proximal transvei'se 
colon and 19 splenic and descending colon. 

The age and sex of the patients were rather 
equally divided with the growth above the sig- 
moid. A marked difference in sex preponderance 
occurs in the female in the lowest segment, i. e., 
the rectal or recto-anal. Out of 53 with sex noted 
28 were female and 25 were male. Four of these 
had artificial ani only. The average age was 49, 
the youngest being a female of 22 and the oldest 
a male of 89. 

The rapidity of growth in these patients is in- 
fluenced as in cancer in other regions of the body 
by the age of the patient and the type of cell. 
The structures invaded primarily are mucous 
membrane and musculature. The more youthful 
the patient the more rapid the growth. The lapse 
of time between the initial onset of the grovdh 
and the time of operation cannot be estimated, as 
all calculations must be based upon and reckoned 
from the appearance of the first sjnnptoms, either 
subjective or objective, and unfortunately often 
the first evidence is objective, such as mucus or 
blood in the stool. 

Multiple groufflis have been encountered by me 
numbers of times. On one occasion, a male, 32, 
operated for a so-called chronic appendix, came to 
me eighteen months later with the same evidence 
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of right lower quadrant cliKlress as lie bad iiad 
before the appendectomy. Added to tho.‘-;e symp- 
toms were loss in weight and strength and the 
presence of a lump under liis operative scar. A 
wide re.section was made. Twelve inches of the 
ileum, the caecum, ascending colon and over onc- 
half of the tvanaverse colon were rcjnovcd with 
an end-to-side anastomosi.s. The gut, upon (■.xani' 
ination at the conclusion of the operation, pre- 
■sented a deiinile tumor in the resected transver.se 
colon, 1 hat was triangular in shape. ahovU one and 
three-quarters inches in its base and non-ulccr- 
ated, in addition to a large foul ulcovaiing growth 
of the caecum. Several patienhs have had sec- 
ondary operations for tumor of the large bowel 
years following the primary resection. It is in- 
tere.sting to note that the majorily occurred in 
caecal growth.s, perhaps hy implantation. An in- 
teresting instance occurred in the scries reiiorled 
by me in 1922 that may be considered a multiple 
growth or again may be classed as a remote ai>- 
pearing .secondary growth. This patient had a 
typical Friedreich operation by me. for ;i lar'm 
caecal growth involving the appendix, about three 
years before, followed by a sijrmoid growth th.nt 
we suspected at the end of two atid one-third 
years. It may well he s])ecuIatod tiuit tin's patimit 
had the sigmoid growth at the time of his earlier 
operation or that he had an implanV.ation or a 
metastatic growth in the sigmoid. This latter 1 
would consider rather nnustial. Thi.s patient also 
belongs to the class of patients from whom the 
appendix is removed for the pain and di.strc.ss 
due to back pressure as a result of an obstructing 
growdh in the caecum or any part of tlie colon 
di.stal to the caecum. 

.SYMPTOM.^ 

From the viewpoint of regional classification, 
the .symptoms should vary somewhat, hut in the 
main they are prone to slight variation. It j.*; a 
weii-observed fact tliat in growths involving the 
caecum and ileo-caeca! regions obstruct inn is rare. 
This is due to the liquid shite of the contents of 
the small intestine and due to the fact that tho.^^e 
growths rarely invade the caecum in the same cir- 
cular manner as they invade the colon. No acute 
ileus was observed in any of the patients in this 
series involving the caecum but in several in- 
stences definite colics were located in the lower 
right quadrant, showing in these patients upon 
operation a very .small opening at the ileo-caccal 
valve, due to the growth inva.sion almost clo.sing 
the opening of the valve. The growth inva.sion.s 
of the colon beyond the caecum, iiarticularly from 
the hepatic flexure down, as a rule ai-e of the an- 
nular vai-iety and may be, and often are, accom- 
panied by c 2 -amps, etc.; as the colonic stream 
thickens from absorption of its fluids ju.st that 
soon will early evidence of obstruction be ob- 
served. 

There is an ever-present anaemia- in these 
growths and most profound ivben in the caecum. 
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diminishing as the growths are found more dig. 
tab i-o that it is rave to find a marked secondnry 
anaemia in the .sigmoid growlin'^, but more than 
likely to ho markedly evident in the caeca!, hut.!’ 
u( Ii'rialif is pr(;serit and greater, as a rule, in the 
caecal than the otlier growths; glandular sa-onri- 
an'es less in tin; caeca) than in the rectresiCTmid ; 
hepatic nietastases phis in the sigmoid and leaA 
in the caecal. Evident (pinor on palpation is mo.n 
easily found in the caecal growth, with the 
mold next and then the aKC-nding colons. 

The X-ritij is oitr greate.st tielp above the pre-e- 
tosc.ope and linger reacli. 

The type of growth winch is likely to be over- 
looked or qu(;stioned by X-ray finding.^ is the 
growth not sufliciently advanced to become ob- 
stniciivc-, tnil as a rule .'^ome contour deficiency 
shows, especially in several .‘'‘■rie.s of plates. 

Sonic »f the patiems conij.'lain of a sense of dis- 
tress and .soreness with pro.-.sure nvt t the site of 
the c.'tecom and app'uulix, particularly .so if the 
growth b>,comes nbstnictive. On various occa- 
.siotis I hai'c opended upon jnitients for thCJ*: 
growths who have previously been ojn’rated upon 
for a .so-c;iiied “ciironic attpendix”. I plead guilty 
to (he same operative error on two ocea.siqns years- 
iigo and np.e r-cently. Our error if readily e.x- 
(daineti — recalling that an obstruction, either par- 
tial of corntdete, exists distal to the cawum, that 
the small intestine is pouring fluid contents into 
the c.aecum witii the formation of a by-product of 
ga.s due P.) fermenttition. etc., and tluit the egrc-s-s 
is ohslrncted. The re.suUing dilatation of the 
caecum, utqwndix and uiipor colon Iwomc-s a 
.source of pain or distre.ss tsnd unle.ss great care 
IS ob.serveii hy the eye ami palpating tsnger.s the 
true .source of the symptom i.s overlooked. 

My fir.st ofTonso. rdiout thirty-thnw year.s ago, 
was in a ynunp man of !1!. with a colloid carci- 
noma of llie trunsvcr.se colon. I removed t’ne up- 
pemlix (for pain in the right lower ttuadranl) 
that contained foreign liodic.s. was eiglit inches 
long and einc-half tin inch in diameter in the 
gre.'itcr iiortion of it.s length; the caecum was not 
dilated enough to call attention to tin* imjiortnnce 
of furliier .search: followed in ten day.s by total 
ob.ctrnctinn, wbieh I thought at thi.s time to be 
an ordinary .surgical complicating .sequence such 
as obstruction by adhe.sion.s or bands. Upon open- 
ing (he abdomen a growtli was found in the mid- 
tran.sver.se colon. Recovery followed proper re- 
pair. the patient living elovon year.s and dying 
of a large growth of the right shoulder which 
X-ray showed to he o.steo-sareoma. No biopsy or 
aiitop.sy was done. 

The second of my own was in n iiatient who 
bled from his bowel about six weeks after his 
discharge from the hospital following an appen- 
dectomy. X-ray on this patient before operation 
was reported negative. Subsequent to bis bleed- 
ing the X-ray reported growth in the splenic 
flexure. 

The third (a female) occurred in my practice 
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this 5 'ear. The patient was 52 years old and com- 
plained, when she first consulted me, of some pain 
in her right side in the gall-bladder zone. I tried 
to obtain in all ways, except X-ray and proctos- 
copy, a history pointing to a malignancy or ob- 
struction. , She was operated upon by me for her 
gall bladder and a])pendix, both of which were 
found to be diseased. About three months after 
the operation she returned with a frank history 
of blood and mucus in the stools. Proctoscopy 
revealed a definite carcinoma of the recto-sig- 
moid. This was successfully removed and the pa- 
tient is now well on the way to recovery with a 
permanent artificial anus, a total removal of the 
sigmoid and rectum having been done. 

Thus, again, we observe that the utmost search- 
ing examinations must be made to overcome the 
possibility of a mistaken diagnosis with a rela- 
tively useless operation. 

A rather intere-sting incident occurred during 
August of this year (1934). A young woman, 
38 years of age, from whom I removed a polyp 
the size of a lemon some years ago, came with a 
history of bleeding profusely and irregularly from 
the vagina. Examination revealed a multiple 
fibroid uterus about three and one-half months’ 
pregnancy size, a cyst of the right ovary about 
the size of a grapefruit and a cyst of the left 
ovary about one-third that size. A sub-total 
hysterectomy was done. Just before I began to 
clean up for a closure of the abdomen a lump was 
found under the omentum that felt like a sponge. 
Upon lifting the omentum the lump was found to 
be a carcinoma of the sigmoid, involving slightly 
more than one-half the calibre. The abdomen 
was closed in the hope that no obstruction would 
occur with a proper healing time for the hysterec- 
tomy and in the meantime consent would be ob- 
tained to re-open the abdomen for work on the 
sigmoid. Upon que.stioning the patient since her 
operation no infoi'mation has been obtained which 
would point to a neoplasm. 

I am not inclined to lay great stress on alter- 
nating diarrhoea and constipation as by the time 
these occur the diagnosis by other and eai'lier 
symptoms should have been made. 

Colic in the caecal area is in evidence only 
when the growth is sufficiently occlusive to ob- 
struct fx*ee flow through the ileo-caecal valve or 
through the caput into the colon. As the disease 
progresses, when located in the distal colon, 
cramp and colics are in evidence in direct rela- 
tionship to the amount of obstruction in existence. 
This symptom essentially is not due onl}’' to the 
invasion of the gut but to the consistency of the 
contents. As the contents become more and more 
firm as the tex'minal colon is reached, it is quite 
evident that the mass becomes more obstructive 
and a calibre in the upper colon would transmit 
much that, due to absorption of fluids as it mi- 
grates to the distal colon, would readily obstruct 
the same calibre in the distal colon. It is, there- 


fore, safe to state that the more liquid the colon 
content the less appearance of colics; and the 
reverse, the more solid the moving mass the more 
evidence of colics and the earlier the obstruction. 

^ Early toxemias are more often seen in obstruc- 
tions of the proximal portion of the large bowel 
than in the distal half, easily explained by bac- 
terial growth and absorption of toxins by the 
small intestines, by the caecal sewer trap one sees 
in practically all of this type and by the large 
areas of foul ulcerating growth present. Bor- 
borygmus may be present or absent; if present, 
it is likely to be of a metallic, hissing sound like 
that due to gas or fluid passing through a small 
calibre. In obstruction, partial or complete, I 
have called attention for years to a metallic tinkle 
heard with the ear over the caecal region when 
the opposite side is sharply pushed toward the 
median line. This sound is due to a collection of 
fluid contents in the caecum with gas above it. 
I consider this sign an infallible one of obstruc- 
tion, complete or partial. In the post-operative 
obstructioxis one hears this same sound also in 
the small intestines and there the sign is just as 
infallible. The conveyance of a .heart sound in 
ordinal’}" obstruction is not, as a rule, so evident 
in these cases unless the obstruction is' of long 
duration. When this sign (the metallic tinkle) 
is evident, operation should not be delayed. For- 
tunately for all, obstruction of the large intestine 
is never accompanied by the profound and grave 
toxic manifestations seen in obstruction of the 
smaller intestines. 

The pains observed by these patients, excluding 
those of colics and spasms, in the sciatic, the 
lower back, perineum, etc., are due to nerve in- 
volvements and pressure upon contiguous nerves 
and bones by growths involving the lower sig- 
moid, the recto-sigmoid and the recto-anal. Pains 
in the lower back, sense of unfinished defecation 
and tene.smus all demand an examination for 
grov'th in the lower sigmoid and rectum. It, is 
rare to have these in high sigmoid involvement. 
Blood and mucus in the stools, frequent trips to 
the toilet, loss of ambition, pallor and loss of 
weight are added symptoms and signs of great 
import. In the sphincteric area, and just above 
it, we may observe a sphincter failure due to in- 
filtration of the muscle preventing the sphincteric 
action. I do not consider “I'ibbon stools” diag- 
nostic, except in cases where the lower rectum and 
sphincter are involved. 

The occurrence of perforation is not to be un- 
derrated but when there is a sharp pain in the 
left lower quadrant without emaciation, without 
anaemia, with no history of bloody or mucus 
stools, a patient robust, squattily built and about 
45 to 55 years of age, diverticulitis should demand 
the first attention. There have been about twenty 
perforations in this series of malignant cases, all 
being found in the sigmoid grovdhs with the ex- 
ception of one recently in the ascending colon. 
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AIDS IN DIAGNOSIS 

Aids in diagnosis that are of inestimable value 
are the proctoscope and the X-ray. No patient 
who has pain in the lower back, perineal or sciatic 
distribution, who complains of distressing flatu- 
lence, tenesmus or blood or mucus in the stool 
should be allowed to leave the physician’s obser- 
vation before a proctoscopic examination is made. 
No patient with abdominal colic-s, a sense of di.s- 
tress at any of the colonic flexures or throughout 
its course who has slowly been losing weight, with 
or without evidence in the faeces, should be dis- 
missed from observation until a careful series of 
X-ray plates is taken. These should be taken 
both from a barium intake by mouth and bj' 
enema. When one suspects a malignancy or other 
variety of obstruction impending, it is advisable 
to take X-rays first by means of an enema. On 
several occasions we have seen acute obstruction 
instituted by the intake by mouth due to the for- 
mation of a rock-like mass by the barium which 
causes a plug at the contracted lumen and, 
thereby, necessitates an emergency operation. 

I am disinclined to give radium and X-ray any 
consideration therapeutically except in the posi- 
tively inoperable variety, as my experience with 
these agents in these growths is not i)lcasing. 

Surgery, as early as possible, will give as good 
results in the colon as elsewhere. Late surgery 
is alleviating in the majority. 

PKE-OPEIIATIVE TREATJfENT 

Thorough intestinal cleaning should be done 
when possible by cathartics, intestinal antiseptics 
and colonic irrigations; when not possible, and 
this type is seen too frequently, an artificial open- 
ing (decompression) should be made, with thor- 
ough cleansing by irrigations for a week or ten 
days before the radical operation is done. 

The temporary artificial anus site is a matter 
of choice to the operator, but for years my selec- 
tion has been the caecum in preference to the 
other segments of the colon, as in all growths 
distal to the caecum this position of the artificial 
anus is I'emote from the field of the final operation 
and does not interfere by newly-formed adhesions 
nor by soiling; and, finally, it is easy to close after 
its function has been terminated. The cleansing 
of the distal bowel through a caecostomy is read- 
ily performed by irrigation after the caecostomy 
is old enough — twelve to twenty-four hours — ^to 
prevent leakage into the peritoneal cavity. It is 
gratifying to observe with what facility the rec- 
tal tube may be introduced into the colon through 
the caeco.stomy wound during the period of irri- 
gation. A reverse peristalsis takes place readily 
during this period. During the time of the func- 
tionating artificial anus and before the radical 
operation is performed, careful attention must be 
given to renal functioning and nutrition. When 
possible a mushroom catheter or Paul’s tube is 
used for a few days. Such a procediu-e prevents 
the profuse liquid soiling that occurs in the early 


days if a tube is not used and, too, an irrigation 
may be carried out before the patient leaves the 
operating table. 

RADICAL PROCEDURE 

Under the heading of radical procedure one 
must consider the formation of a permanent arti- 
ficial anus and the removal of the growth, with 
repair of the divided ends of the gut. Artificial 
anus as a temporary expedient has already been 
di.scusscd but as a permanent objective several 
important pathological features must be consid- 
ered. A permanent artificial anus is to be made 
only in those patients in whom we find the growth 
so firmly fixed to surrounding .structures that re- 
moval would end disastrously or in patients in 
whom the contiguous and remote metastases are 
so extensive as to predicate an early demise with 
or without operative procedure. In this latter 
type witli remote metastase.s, as in the liver, I 
have been doing the radical resection with ana- 
stomosis because a permanent artificial anus does 
not cause the metastases to .subside and because 
patients with an artificial anus in this variety of 
pathology, living for a period of from a few 
montlis to the bc.sl j)arl of two to three ycar.s with 
all the disagreeable associations of an artificial 
anus, could have had all tlio discomforts allayed 
or aboli.slicd by an additional risk of a .small per- 
cent.'ige. 

In tlie permanent artificial anus patienhs two 
methods of iirocedurc ns to the growth arc to be 
followed. In the first instance the growth Ls al- 
lowed to remain while in tlie second the groivth 
i.s removed witli all the surrounding ti.ssue. The 
growth is left in those cases in which we find the 
infiltration extending beyond the po.s.sibility of 
total removal. Therefore, rather than excite a 
mushroom .activity, the distal .segment .after the 
proper preparation is dropped into tlie .abdomen 
and the proximal end is sewed into the abdominal 
wall; or, as in the lower sigmoid growths, one 
may leave the donblc-barrollcd anu.s so that ra- 
dium, if one wishes, may be applied directly from 
above and below through the upper and lower 
stomas of the bowel. In the event that the growth 
i.s removable (this applies, of course, to the low- 
est segment), the lower portion i.s liberated from 
the .sacral groove; then a iserineal aj)proach is 
made to I'emove this portion and the wiiole seg- 
ment with the growtii is delivered through the 
perineal incision. 

^ In the event of a non-reniovahle growth in por- 
tions of the colon proximal to the sigmoid-rectal 
zone, short circuiting by means of a colonic or 
ileal by-way is in order. This prevents an early 
total obstruction or a series of periods of partial 
obstruction. 

METHODS OF ANASTOMOSIS 

^ As to the que.stion of the method of anastomo- 
sis, end-to-end, side-to-side or end-to-side, by su- 
ture or mechanical appliance, one must judge his 
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own capacity for the type that he will select. The 
advance in ability to suture without leakage in 
the great majority of instances, the ability to do 
fairly rapid woi’k, and the improved qualities of 
catgut now on the market place the Murphy but- 
ton in the discard. 

I have, been doing the majority of my ana- 
stomoses during the past few years by the end- 
to-end method, doing a plastic on the "small cali- 
bre and to meet with the larger end, as in the 
Friedreich operation, except in those instances 
where the gut is finable from oedema or much fat 
is encountered in the meso-colon. In these a side- 
to-side anastomosis is, as a rule, preferred. Nor 
do I fear the hypothetical pocketing in doing a 
side-to-side anastomosis, because I always make 
the opening extend to within one-half inch of the 
inverted ends. 

For the past few years I am inclined in the 
recto-sigmoid operations to the making of a per- 
manent sigraoidostomy and either resecting the 
lower gut or turning in the lower stump after one 
of the many excellent methods in vogue. The 
Coffey. Lahey and allied operations are readily 
performed with very satisfactory outlook. 

The operation of Mikulicz is quite applicable 
to the growths from the hepatic flexure to the 
lower sigmoid. While its hospital time is longer 
by 25 to 33 per cent, the mortality is so much 
less that one should practice this type more in the 
sigmoid bowel than any other type of operation. 
Implantation, meta.stasis, etc., in this oiieration 
should be negligible with wide removal. End-to- 
end anastomosis is a safe procedure from the 
caecum to the mid-transverse colon as the leakage 
is less, but when one approachc.s that portion of 
the gut with a wide base to its mesentery attach- 
ments, either the side-to-side or the Mikulicz oper- 
ation .should be done. Side-to-side operations, or 
end-to-side, are rarely accompanied by pouching 
and retention if the anastomosis is so made that 
a pouch does not exist at the time of the opera- 
tion. 

The extensive oj)eration of I^Iiles I cannot, at 
present, feel is called for, particularly after 
closelj’’ analyzing his immediate and remote moi'- 
tality. 

It is customary to have an artificial anus e.stab- 
li.shed for .seven to fifteen days before doing the 
radical operation. This procedure is the cause 
of the disappearance of the toxemias existing at 
the time the patient first comes under observation 
and permits of cleansing the bowel to the site 
of the gro\\d:h, thereby facilitating the resection 
and preventing infection to a great degree. It 
also brings about the subsidence of the oedema 
often seen in the proximal portions and the sub- 
sidence of the marked distension, thereby bring- 
ing about a more normal diameter of the proximal 
end for anastomosis with the distal end. Finally, 
it is a .safety vent during the repair of the suture 
line of anastomosis, preventing distension with 
gas and faeces and taking the weight off the 


column of faeces from the site of anastomosis, 
again preventing leakage to a great degree. 

A very excellent device for anastomosis by the 
rad-to-end method in the lower segment is the 
l>al±our tube method, with invagination of the 
anastomosis ring; this tube acts as a by-wav for 
both gas and faeces. 

I am not strongly inclined to believe that a com- 
plete circle of peritoneum is necessary for prompt 
union, although I admit its usefulness in promot- 
ing lepair, but I believe that in anastomosing, 
say the .sigmoi do-rectal zone or sigmoid, the first 
essentials are the preservation of the muscular 
and mucous membrane circulation, the exclusion 
of all fat lobules and the accurate approximation 
of the muscular and mucous coats. 

Admitted that anastomosis in these zones is 
particularly prone to faecal fistula formation, 
then the most important step is the institution of 
proper and competent drainage for a few days. 
In the anastomosis proximal to the sigmoido- 
rectal zone I prefer no drain except in the skin 
wound. 

The absence of eaidy secondaries in the lower 
rectal and anal types is readily explained by the 
lymphatic distribution. I am also pleased by the 
good control many of the patients have, aided by 
scar tissue and proper diet. 

CANCER OF THE RECTUM 

The rectum is that portion of the large gut that 
lies retro-peritoneal and begins about the third 
sacral vertebra, lying in the groove of the sacrum, 
well imbedded in fat posteriorly and laterally, and 
extends to the sphincters and the anus. 

It is regretted, for more accui'ate statistics, 
that a large number of operators do not make a 
specific classification of rectal cancer but include 
them all under the recto-sigmoid group. There- 
fore, this article is based upon my individual 
work. 

The structure immediately above the rectal re- 
gion is classified as the recto-sigmoid junction 
and at this point, in my expei'ience, I have found 
the most frequent site of the malignancies of the 
colon and also the most difficult site for consid- 
eration as to the type of operation. 

It is interesting at this point to call attention 
to the question of statistics. In an article in the 
September, 1930, "Anvars of Surgery", page 434, 
McWhorter and Cloud report 13,500 autopsies in 
twenty-three years’ service in the morgue at 
Bellevue Hospital. Of these 18,500 autopsies, for 
all classes of disease, there were twenty-six malig- 
nancies of the rectum, the average age being 56. 
Of the twenty-six there were twenty-one males 
and five females. Whereas, in my service, the 
female has been found to bear these growths^ in 
this zone more frequently than the male, having 
had twenty-eight in the female in a period of 
five and one-half years and twenty-three in the 
male, with unclassified sex in two. It is rather 
remarkable that the grovdhs in the female were 
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discovered earlier than in the male. The major 
portion in the female were easily removed by the 
perineal method or route, while in the majority 
of males the growth was inoperable from the re- 
moval standpoint. 

One artificial anus has been made in the fe- 
males, while numbers were made in the males 
because of involvement of the prostate, base of 
the bladder and marked invasion through the rec- 
tal wall. Business care, absence of carcinoma 
terrors seen so much in women and indifTcrence 
to slight morbidity may account, in part, for the 
late observation in the male. 

The most frequent and, I might say, the usual 
site of the growth is in the lower segment, i. e., 
that portion immediately above the internal 
sphincter and is rare in the mid or upper portions 
of the ampulla. The signs and .symptom.s do not 
show early except when sufilcient destruction of 
the mucous membrane occurs to allow of bleeding 
from the ulcerated area. 

Bleeding is one of the early evidences, but is .so 
frequently assigned to hemorrhoids that it i.s neg- 
lected as a possible sign. Then, again, we as a 
profession are at fault in many instances by fail- 
ing to inspect and examine with the finger and 
proctoscope to find the cause. 

Mucus discharge is al.so to be considered as a 
sign in this disease but is not iircsent to the 
degree seen in the recto-sigmoid lesions. 

Pain as a symptom does not appear until the 
superficial coats are destroyed so as to exiiose 
the tei'minal nerve filaments to irritation or by 
pressure on the nerves by infiltration. The pain 
is described as being more in the terminal rectum 
or sphincter area. Low backache is infrequent as 
compared to the pain of tiie recto-sigmoid 
growths. Tenesmus, frequency of desire and un- 
satisfied movements as symptoms are more fre- 
quent than in growths in the recto-sigmoid. Lo.ss 
in weight, anaemia, etc., are slight if present at 
all, until the growth becomes practically inoper- 
able. As the growth advances it may involve the 
sphincters to such a degree as to cause loss of 
control, this being due to infiltration in the ti.ssues 
destroying the contractile and disten.sile qualities 
of the sphincters. Encroachment upon the jiros- 
tate and bladder often creates a dysuria and fre- 
quency. In the female the posterior wall of the 
vagina is frequently involved and requires plastic 
repair after resection of the growth. 

TREATMENT 

This resolves itself into surgical and radium 
and X-ray therapy. Today our operability per- 
centage is far greater than ten years ago. Inop- 
erable cases are those with positive evidence of 
infiltration of the surrounding fat and muscle by 
either perforation of the wall or penetration 
through; also, the extensive involvement of the 
prostate and bladder base in the male. However, 
in the female, a fairly extensive involvement of 
the posterior wall of the vagina does not restrain 


us from operating. In the inoperable types one 
must search for relief of pain by making an ai-ti- 
ficial anus followed at times by the use of radium 
and X-ray. I regret that I cannot recommend 
cither of these agents for cures, neither can I .say 
they have lield the growth in abeyance in any of 
the patients, barring one, a female, in whom I 
have had them used. 

OPERATION 

The operation of choice by me is the perineal. 
I find that none of my intelligent patients object 
to the perineal implanted anu.s as much as they 
do in suggesting the abdominal. 1 also find that 
the great proiiortion of patients with a perineal 
anus soon gain control by diet and timing their 
movements and are able, to attend to their dutie.s 
without soiling of the linen, One such patient, 
now in her seventeenth year following removal, 
has, occupied the position of cloak model and sales- 
woman in a iiromincnt department store since 
two months following the operation. She rarely 
.soils herself — .she i.s aware of an ajiproaching 
movement. She has always thanked me for the 
perineal instead of the abdominal opening. 

In forming an abdominal anus in the inoper- 
able patients I am in the habit of making the 
opening in the .sigmoid a.s low ns po.s.sib!e, taking 
the chances of an intussusception, so that if we 
wish to use radium tlio growth may be reached 
readily from above as well as from below. Fur- 
thermore, the washing out of the lower loop is 
accomifiished more readily. 

There are instances when wc feel that the 
lower portion of the sigmoid may be clo.sed and 
dropped into the iielvis, leaving only the jiroximal 
end in the abdominal wall. 

ANAE.STIIE.S'IA 

Spinal anaesthc.sia is my choice at the present 
time. I can get a quieter field below as there is 
not tiie tugging seen with general. The shock is 
exceptionally slight. The reaction is wonderful. 
The jiatient is able to take nourishment at his 
next meal hour and there is none of the after- 
vomiting pull on the perineum which we sec with 
ether. 

I do not attempt any of the many operative de- 
vices to act as sphincters, such as the Gersuny 
twist nor the splitting of the bundles of the 
{lUilmts maximum fibres but 1 rely on union to the 
•siuTounding tissues such as the levaior ant and 
the ischio-rectal fats and fascia. 

It does occur in occasional instances that the 
scar may contract so as to stenoso. This may be 
easily overcome by doing a linear proctotomy or, 
preferably, if one observes contraction onset, the 
use of divulsing bougies is in order. 

In the female the operation may be aided by 
splitting the posterior wall of the vagina or it 
may be necessary to involve the vagina if the 
groudh encroaches njion it. The first operation 
in which I split the posterior Avail was done in 



8S7 


1893, the woman living nine years with no rectal 
nor perineal metnstases, but dying from a carci- 
noma of the uterine body and peritoneal meta- 
stases. About one year afterward, the late John 
B. Murphy of Chicago, published a paper on the 
vaginal approach to rectal carcinoma. This ar- 
ticle was beautifully illustrated. The vagina i.s 
repaired after the removal of the rectum and the 
gut brought down and sutured to the then re- 
paired perineum. 

Outside of using the vagina in the female as a 
means of facilitating the removal, the steps are 
as follows : 

The usual precautions as to bowel evacuations, 
blood chemistry, urine analysis, complete blood 
examinations and a preliminary low residue diet 
for a few days having been observed, the patient 
is placed in the lithotomy position and the field of 
operation and immediate surrounding tissues are 
painted with tincture of iodine. A small sponge 
soaked with iodine is introduced into the non- 
dilated sphincter and rectum, care being taken 
against undue traumatization of the area to be 
removed. 

The sphincter is then closed by grasping it in 
three towel clamps. These clamps will also be of 
inestimable value as a means of traction. The 
incision is then made through the skin and fascia, 
well outside the sphincter, exposing the ischio- 
rectal fossa. 

Traction is made through the agency of the 
towel clamps, bringing into view the levator ani 
and surrounding muscles. These are also cut 
through well outside the rectal boundary, care 
being taken above in the male to separate the 
prostate and deep urethra. Further traction is 
made, the fascia covering the rectum is incised, 
then by blunt and cutting dissection the rectum 
is free without difficulty, finger dissection is easily 
made in the sulcus of the coccyx and rectum, all 
restraining tissues are readily brought into touch 
or view and then can easily be cut between for- 
ceps, limiting the bleeding to a great extent. 

Anteriorily the peritoneal pouch or cul dc sac 
is readily demonstrated and may be opened if 
massive removal is called for. In the low situ- 
ated grow’ths I have not found it necessai'y to 
invade the peritoneal cavity. Nevertheless, it is 
an easy matter to remove the entire rectum and 
quite a few inches of the sigmoid after entering 
the cavity of the peritoneum. 

Removal of the coccyx is unnecessary in the 
majority of these patients. Nevertheless, as its 
retention is not demanded, its excision will often 
facilitate the removal of the growth. When the 
gi'owth is well out of the opening and an ample 
amount of normal gut is mobilized, clamps are 
placed distally and proximally to the point of ex- 
cision. The gut is then cut between the clamps 
and, if possible, the wall of the gut is sutured to 
the skin margin, with drains placed properly. If 
unable to sew the bowel to the skin margin the 
forceps grasping the proximal gut are left on foi 
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fortj'-eight hours with drainage well placed, un- 
mss there follows a disagreeable abdominal dis- 
tension. In such an event the clamp is removed 
nnthin twenty-four to thirty-six hours. 

In women the repair of the incised vagina is 
attended to before the final sutures between the 
pit and skin are applied. Should the clamps be 
left on, the vagina is then repaired with sevei'al 
added stitches in the perineum. Prolapse is a 
rare complication in this type of operation. 

The age of these patients has included two un- 
der 35, the oldest has been over 71. So far the 
recurrences in these patients of mine have been 
in the margin of the anus, possibly implantation, 
but more likely the lymphatic involvement due to 
the fact that the lower set of lymphatics are sub- 
cutaneous and extend to the groin. Deep ischio- 
rectal recurrences in two instances, one of each 
sex, were expected as the growths had perforated 
the walls of the rectum before operation. So far 
I have seen none with metastases in the abdomen, 
altliough all the cases have not been followed up. 
Vaginal involvement has occurred, evidently sec- 
ondary to the primary invasion found at the time 
of operation. 

All my patients have accommodated themselves 
veiy early to a gauze and cotton pad dressing. ' 

SUMMARY 

May I call attention to some of the essentials 
as to diagnosis and treatment : 

1. In examining a patient place him or her in 
the lithotomy and not the Sims’ position. By so 
doing the patient’s anatomical relations are nor- 
mal and a better compression of distance may be 
obtained by supra-pubic pressure, with the finger 
in the anus the perineum may be forced upwards. 
In this position the relationship of the pelvic or- 
gans is not displaced as in the Sims’. 

2. Do not neglect the finger examination as 
the ordinary length finger will enable you to 
I'each, with supra-pubic pressure, the recto-sig- 
moid growths. 

3. Do not neglect examination by X-ray. 

4. Do not neglect the proctoscope with the 
patient in the Sims’, preferably the Trendelen- 
burg position with the abdomen on the table or 
the lithotomy with the Trendelenburg position. 

5. Do not overlook spasms of pain relieved 
by passing of gas or stool. This is a most im- 
portant sign in conjunction with others. 

6. Do not assign blood in the stools to hemor- 
rhoids but be ever suspicious of a malignancy. 
This hemorrhoidal diagnosis has been the cause 
of many diagnostic errors and much chagrin to 
the hemorrhoidal diagnostician. 

7. When in doubt alwaj'^s take a biopsy speci- 
men. The picture by proctoscope and finger touch 
is positive in the majority of these growths al- 
though syphilis and tuberculosis are said to play 
a large pai’t in rectal diseases. I have no record 
of a single case of either in the past ten years and 
but one case of tuberculosis of the sigmoid. Theie 
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is also the amoebic tumor. In the past year I 
have had two such cases, the result of the epi- 
demic fi'om and in the West. 

8. Do not fail to search for caecal or colonic 
carcinoma in the presence of a marked anaemia. 
Too often these lesions are treated for a .simple 
to perniciou.s anaemia over a long period before 
the diagnosis is made. 

9. Lumbar, sacral and sciatic pains are fre- 
quent associates in lower colonic malignancy. 

10. Do not put too much stress upon loss in 
weight as many .sufferers from carcinoma of the 
colon do not lose weight until the disease is far 
advanced. 

11. Ribbon stools are frequently seen in the 
normal colon and may be assigned to a spastic 
sphincter. When present in malignancy the 
growth is usually found in the anal zone. 

12. Do not, in the presence of temperature 
and pain, reach out for some unusual disease but 
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remember that a perforation with its as.sociated 
.symptoms and sijm.s may be present and, too, tem- 
perature may be associated with a broken-down 
carcinoma. 

13. Remember that diverticulitis may give all 
the .symptom.s and .signs of a perforated carci- 
noma. However, in diverticulitis there is no 
marked anaemia, no loss in weight. The patient 
is u.sually well pre.served, rotund and .stocky, in 
apparent good health. 

id. Do not rush to a conclusion without care- 
fully reading tlic X-ray.s, I have .seen the wife 
of a physician who had been operated upon for a 
gall-bladder disease iiccause the spasm pain was 
not recognized and liecause the flat plate by X-ray 
showed a .stone in tlic gall-bladder zone. Had the 
operator read the plate.s fartlicr he should have 
readily seen a very great dilatation of the trans- 
verse colon and caecum with a definite splenic 
obstruction. 


ABSTRACTS 


I 
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McGuinE, D. Philip. 

Cnrcinoina of the Colon. S. G. 0.. CiO :TCi:-Tf!r>. AV- 
vemher, lO.li. 

To avoid peritonitis, the prroatost dariRcr and most seri- 
ous complication of surgical procedures for cancer of 
the rectum and colon, a prcliminarj' coco.'tomy through 
a McBurney incision i.s advocated by McGuire, to )ie 
constructed two months before the actual rc-section. Low 
.sigmoid and rectal cancers are then removed by an 
abdomino-porineal, one stage procedure, the peritoneal 
cavity being reintored after dissection has. been completed 
first from above and then from helow .and the entire 
mobilized lower bowel, which has not been sectioned at 
any point, brought out of a left rectus incision to form n 
single "barrel" colostomy. The author .suggests a novel 
aid in draining the eecostomy, viz: continuou.s .suction. 

Curtice Rosser, Dallas, Texas. 

RossEti, Curtice. 

Diothone in Snrcfcr/j of the Aval Crniol. S. G. O., 
ZO:S20-S2.1, November, lO.H. 

A report is made of observ.ations made on a total of 
two hundred cases of minor ano-rcclal lesions operated 
upon under spinal anesthesia supplemented, in one-half 
the number, by local infiltration of "diothanc,” di-phcnyl- 
urcthane, to obtain prolongation of local insensibility. 

The author is convinced of the relative absence of 
toxicity of the chemical under proper clinical safeguards, 
including preliminary harbaraturic medication and limita- 
tion of dose. The results in fissureclomy, ablation of 
thro.mbotic piles and other marginal conditions were quite 
satisfactory, anesthesia over a period of three days being 
common. Hemorrhoidectomy was not ns .satisfactory in 
the main as a field for this adjuvant .mc.stliesin, although 
pain and necessity for catheterization were sharply less- 
ened in most cases. Whore distilled water was the c.ar- 
rier, instances of chemical abscess were encountered nnd 
delayed healing was possible. The use of isotonic solu- 
tions, with an optimum strength of one-half percent 
diothane, corrected this technical difficulty. 

Author’s ah.stract. 

Best, R. R. 

Abdominal Incision in Lesions of (he Rectum and 
Rectosigmoid as Related to Colostomy. S. G. and £)., 
SB:l9i, August, lOSi. 

The writer prefers the left rectus incision, his own 


experience indicating that then hernia i.« not n sequell.i. 
Best also believes it preferable to re-enter tbe pelvis at 
a second stage through the original incision, rather than 
to make a new wound near by, 

A very intore.^ting suggestion is that clamps l>e ap- 
plied at the time colostomy is performed and exce.os bowel 
removed with the cautery at this time rather than later; 
the clamp on the proximal vent is left in place several 
days. 

Curtice Rosser (Dallas, Tex-). 

Hoi.ma.v, RUSSEL), L., Mahonct. Earix B., and Wiiimx, 

Cixinnr. li. 

Blond I'lofiiKi Brotrin Given by Vein VtUierd in Body 
MelnboUsm. 11. A Dynamie E'liiitibniim Between 
J’losma nnd TtVsnr I’lolrins. J. Kryer, .l/cd„ 50:299- 
2S2, March, 1.03.5. 

An experimental study in dogs determining ti)e effect 
of the intravenous injection of large amounts of blood 
plasma. Results indicate that even wiih high plasma pro- 
tein concentrations, very little passes through the kidneys. 
If .sugar i.s administered hy mouth at the same time, 
nitrogen equilibrium is almost maintained, suggesting a 
give nnd take typo of dynamic equilibrium between tis- 
•sue.s and blood. Authors believe that in starvation tis.'ue 
protein.s of a difl'erent characteristic may be converted and 
utilized into blood plasma proteins. 

Marlin G. Vorhnus, New York, N. Y. 

noi.MAN, RupSFJ.T. L., M.\lKlNK\-, EARLE. B„ ,\Nn WlHPrLIL 
George H. 

Blood Blasino Protein Reyrnernlintt Controlled by 
Diet. J. Erjier. Med., 59 tc.’D-oCT, Mnrrh, 19,15. 

A study of the cfTcel on <logs of depiction of tbe plasma 
proteins by bleeding, after return of the washed rod blood 
cells to the circulation. On a bn.snl diet, the blood plasma 
proteins were kept constant by suitable exchanges close 
to the oedema level (.1.5 per cent to *1.0 per cent). .A 
reversal of the albumin globulin ratio takes place but the 
dog is kept in nitrogen balance, producing only about two 
grams plasma protein per kilo body weight per week. 
Prompt regeneration of plasma protein nnd the reversal 
to the normal ratio occurs with casein feeding, nnd even 
better with liver protein feeding. 

Martin G. Vorhnu.s, New York, N. Y. 
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THE “GRADUATE FORTNIGHT” ON DIS- 
EASES OF THE GASTRO-INTESTINAL 
TRACT RECENTLY CONDUCTED 
BY THE NEW YORK ACADEMY 
OF MEDICINE 

M edical organizations existing in our large 
cities might well give serious consideration 
to the annual “Post-Graduate Fortnights” which 
have become an outstanding feature at New 
York’s Academy of Medicine — particulaidy if 
they wish to retain the interested (and dues-pay- 
ing) allegiance of their members. 

It is not necessai-y to emphasize that, in most 
of our major cities, the termination of the year’s 
set schedule is accompanied by sighs of relief and 
feelings of gratitude by the Society’s OfRcers. 
Another year has passed! 

Another period of anxiety over what will or 
will not. “draw” the “faithful few” but especially 
the discriminating, not easily placcboed many has 
been sur\ived! Another Presiding Officer, an- 
other Secretary, another Program Committee no-w 
have the job and must face the demands of such 
members as still cerebrate in the modern tempo 
(the “past fifties” count for little: to them, al- 
most anything -svhich means a “meeting” at which 
the}' ma}' talk “shop” suffices ; they’ve held most 
of the “honorary” offices ; frequently, age has re- 
. lieved them of even dues-paying!) — ^liow to arouse 
and keep the interest of the young “bunk” detec- 
tors, the up-and-coming-ers, the lads who expect 
new pabuhm, thought-provoking theories or hypo- 
theses, real stuff: that’s the main concern I 

It is no secret that for many years, despite all 
the pulmotoi’ing of the paid (or voluntary) exec- 
utives of so-called “organized medicine”, the ma- 
jorit}' of our general or neighborhood medical 
meetings have meant “dates”, not occasions for 
acquiring knowdedge or recei^dng stimulation. 
Even “good fellow'ship” is lacking — as much now 
as before prohibition’s repeal ! If it be attempted, 
the suspicion arises that “politics” lies behind the 
effort. Programs exhibit deadening similarity 
year after year. Not infrequently they are ar- 
ranged a year in advance, thus precluding dis- 
cussions of immediate and pertinent problems. 
Speakers of local residence who may have real 
messages, all too often are not given “places” be- 
cause of disharmony in institutional relationships 
or because “advei'tising” is frowmed upon. ‘ Guest 
speakers” wudely recognized as “medical spell- 
, binders” and crowd-drawers monopolize the pro- 


grams, even though they have little to exhibit 
other than personality. The further the “guest” 
has to trek to speak his piece, it is assumed that 
the greater is his drawing power. If he be one 
who “made the boat” just before the gang-plank 
was pulled aboard and the fingers of a Hitler, 
Stalin or Mussolini clutched his collar, he “steals 
the show” even though, as he strides to the ros- 
trum, baggy breeches flapping the tops of un- 
shined boots, there sit before him local eminents, 
W'hom in his owm country, he w'ould address with 
crooked knee and dusty, black derby in hand ! 

“Duty”, placement on “the honor roll”, “noth- 
ing else to do”, “curiosity”, “politics”, “to be 
seen”, “not to be a slacker”, occasionally a “desire 
to know wdiat’s going on,” are reasons for attend- 
ance at meetings actually given on questioning. 

“Subscription dinners” — paiUcularly when the 
session is held at a w’ell-thought-of club or a hotel 
famed for its chef — attract many and, if the bar 
be open, more. The meeting subsequent to the 
feast and the wassail is a minor atti’action; a 
number never remains for it. 

The situation is deplorable but it will not be 
improved by failure to acknowdedge it. In the 
vast majority of our cities, and in extra-metro- 
politan areas, medical meetings are abhorred as 
thoroughly as are church or fraternal-society 
“fairs”, “reading clubs”, ‘Velfare” or “uplift” 
gatherings, city, state or national political cau- 
cuses; only those wdio are pulling wures or are 
“in the game” for personal or institutional ad- 
A'ancement or advantage are “keen”. 

Apparently, an individual or a group at New 
York diagnosed and appraised the true state of 
affaiz-s some yeai’s since and having sized up the 
situation courageously set about to institute a 
form of treatment which held out hope for curing 
their owm “sick” medical society. , The remedy 
has proved to be as ingenious and satisfactoiy as 
was the initial diagnosis. 

For seven years, under the really interested 
stimulus and the intelligent guidance of the ca- 
pable official committees, annually, the New' York 
Academy of Medicine has sponsored and carried 
through to successful fruition useful “Graduate 
Fortnights”. These peidods of concentz’ated ef- 
fort in special fields of medical and siu'gical en- 
deavoi’ ai'e a I’evelation to the physician accus- 
tomed to the cut-and-dried, humdrum^, sopoiific 
medical meetings w'hich have become standaid 
in his community. 
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Perusal of the program of the recent “Fort- 
night” (October 22 to November 9), devoted to 
“Diseases of the Gastrointestinal Ti-act”, demon- 
strates not alone the broad scope of the enter- 
prise but a degree of intelligent planning, ar- 
rangement, co-operation and supervision which is 
a refreshing breeze into the dreary, ventilation- 
less, smoke-befogged, carelessly formulated, time- 
wasting, commonly held medical gathering. 

The Academy’s fundamental idea of devoting a 
fortnight to presenting all phases of a special 
field of medical investigation, its laboratory a.s- 
pects, diagnosis and treatment, is e.'ccellcnt. Last 
year it enabled the general practitioner, as well 
as the specialist in fields other than those of di- 
gestive diseases, in a brief period, to become ac- 
quainted with, and to estimate the worth of, pres- 
ent-day methods of research and clinical endeavor 
in dige.stive diseases. Further, the Academy, by 
being most catholic in spirit and broad-visioned, 
gives opportunity for any individual worker, who 
has worth-while material, to present it; all lines, 
so often drawn by personal prejudice, institu- 
tional jealousies, racial antipathies, real or fan- 
cied, schools of practice, are sundered. 

As a result, one notes that some 180 individuals 
conducted ho.spital clinics, ward walks, laboratory 
demonstrations, exhibitions of new appliances 
and tests; more than 30 recognized authoritic.s 
delivei’ed formal evening addresses; there were 
14 exhibits of rare or epoch-making books and 
incunabula, several unique displays of photo- 
gi’aphs and curiom in ga.stro-intestinal art, 3 em- 
bryological and anatomical displays; 9 set-ups 
concerned with physiology and especially pathol- 
ogy ; 7 exhibits dealing with the buccal cavity and 
the oesophagus; 14 devoted to the stomach and 
the duodenum; 2 demonstrating lesions of the 
small intestine (including complete expo.sition of 
Crohn and Ginzburg’s .syndrome, “Regional Ile- 
itis”), 15 of the large inte.stine, 13 of the liver, 
bile passages and the pancreas, 15 of general 
gastro-intestinal tract anomalies, 6 concerned 
with tumors, 7 on amebiasis and allied conditions 
(including superb demonstrations by Mackic and 
Magath — Mayo Clinic — on amebiasis and by Fel- 
sen and Osofsky on Sonne dysentery), 5 dealing 
with the peritoneum, 4 on corrosive poisonings, 
traumatic lesions and foreign bodies, 3 on newer 
methods of laboratory diagnosis, 4 demonstrating 
newer technical procedures, 2 elaborating the sig- 
nificance of statistical data and 5 commercial 
assemblages of drugs useful in the treatment of 
alimentary tract ailments; a rather happy idea, 
since many physicians, although they are well 
acquainted with the applicability of * advertised 
drugs, usually have very little personal familiarity 
with the appearance, physical properties, forms 
or of commercial presentation of such remedies. 

Last year’s “Post-Graduate Fortnight” while 
giving abundant opportunity for participation in 
its activities to physicians residing in New York’s 


Metropolitan area, did not exclude speakers or 
scientific exhibitors from institutions in other 
cities. In the li.st of guests we find such authori- 
ties in their respective fields as Drs. Ivy (Chi- 
cago), Lewis, Lay Martin (Baltimore), Marriott 
(St. Louis), Magath, Mann, Bollman, Vin.son 
(Mayo Clinic, Rochester, Minn.), Streeter (Car- 
negie Institute, Washinffton, D. C.), Babkin (Mc- 
Gill University, Montreal), Northrop, Kunitz, 
Herriott (Rockefeller Institute at Princeton), 
Cattell (Lahey Clinic, Boston), Ca.silli, Geren- 
dasay (Elizabeth, N. .1.), Pomcranz, Kraemer, 
A.sher, Martland (Newark, N. J.). 

Especially well cho.sen and arranged were the 
exhibitions of books and incunabula illustrating 
the progress of the knowledge of gastroenterol- 
ogj-. Under the expert and discriminating knowl- 
edge of Drs. Archibald Malloch (Librarian of the 
New York Academy of Medicine) and Burrilt B. 
Crohn, the Aciulemy’.s Library was combed thor- 
oughly for contributions in the general historj- of 
medicine which best illu.stratcd the major ad- 
vances of historical value in dietetias, anatomy, 
physiology, chemistry, special lesions, surgery 
and roentgenology of dige.stive disca.scs. In this 
country only a library so carefully assembled and 
so richly endowed as is that of New York’s Acad- 
emy could hope to disi)lay the important and 
unique works which were assembled. Doubtlcs.s. 
for the lir.st time, many members of the New York 
profession became aware of the treasures which 
are in their midst. To the c.xhibition of book.s 
was added one of peculiar cultural intere.st, viz., 
caricature.s of gastrointestinal subjects in art — 
engraving.s and ijlates arranged by Dr. George L. 
Laporte. 

It was most approi)riate that, at a special .ses- 
sion commemoi-ating the 100th meeting of the 
New York Gastro-Enterological Association. Col. 
Fielding 11. Garri.son .should deliver an address 
on “The History of Gastroentcrolog>’” — a Lec- 
ture with which the Journal expects to instruct 
and delight its readers in an early issue. Ger- 
trude L. Annan exhibited certain Early Letters 
of William Beaumont Never Before Published. 
As equally appropri.-ite from the historical as- 
pect as was Dr. Garrison’s address, was the choice 
of orator for the Wesley M. Carjientcr Lecture, 
namely. Prof. A. C. Ivy, of Chicago, than whom 
no American investigator has contributed more 
fundamental studies concerned with Experi- 
mental Physiology. Safely, one may amplify this 
to “Experimental and Clhncal Physiology”. Prof. 
IaY aptly spoke on “The Applied Physiolog\* of 
the Gastro-intestinal Innervation” — a brilliant 
summary of present-day knowledge which ap- 
pears in this issue. 

It should be not necessary to add that this 
Seventh Annual “Post-Graduate Fortnight” of 
the New York Academy of Medicine was an out- 
standing success. Its clinical and scientific ses- 
sions were crowded with eager-to-learn practi- 
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tloncrS ^ its GVGIIITI^ ITlGGtlll^S livou^llt CGpQcitv 
audicncGs; tliG spGcia! Gxhibits were busy gather- 
ing foci each day — places where, leisui-elv, men 
might study the new and the instructive group- 
ings of the more or less well-known and where 
interchange of ideas and opinions meant far more 
than text-book reading or didactic teaching. 

Modestly in his remarks the Academy’s" Presi- 
dent, Dr. Bernard Sachs, voiced the fear that his 
Society might be accused of “advertising” by the 
holding of these Annual Post-Graduate Fort- 
nights. Well, indeed, was he entitled, from the 
standpoint of the average general phy.sician to 
add “but if this be advertising, make the most 
of it!” 

The revivifying stimulus of this type of “ad- 
vertising” would prove welcome and acceptable to 
dozens of medical groups scattered throughout the 
land. But, apart from New York, where does 
there exist the broad vision, the will to plan and 
work, the facilities for exhibition and instruction 
and, above all, the co-operative spirit which en- 
terprises such as “Post-Graduate Fortnights” de- 
mand? Our profession is crying for this type of 
medical meeting but their yearnings fall on the 
deaf ears of so-called or self-nominated “leaders”. 

In view of .the refusal of the New York Acad- 
emy to permit a special section of “Gastro- 
enterology”, it might be mentioned that the recent 
“Fortnight” concerned with Diseases of the Gas- 
trointestinal Tract was b}'’ far the most success- 
ful yet held! 

F. S. 


EXPERIENCE WITH BLOOD TRANSFUSION 
WHICH ADDS PROOF TO THE VIEW 
. THAT AFTER A MEAL THE BLOOD 
CONTAINS UNCHANGED PROTEIN 

I N 1928, Brem, Zeiler, and Hammack (1) pub- 
lished a paper in which they pointed out that 
a patient with duodenal ulcer who, because of 
hemorrhage, had to have nine transfusions, dis- 
covered that he had uncomfortable febrile reac- 
tions only when the donor had recently eaten a 
hearty meal; when the blood was taken from a 
fasting donor, there was no reaction. 

Recently, while chatting v.dth Doctor Brem 
about this man and his experience, I found, as I 
suspected might be the case, that the patient is 
markedly allergic to food. He is so sensitive to 
beef that he cannot touch it. Shortly afterward, 
I saw an article by Price (2), who has made a 

1. Ufv of Knstliitr Ponors! in lUood 'i’r.nnsfn.*;!'*!)?. .V proiiminary 
report. Broin, W. V.. Zeiler, A. 11.. anil Ilammncl,. K. \\. Am. 
„ Jour, of Moil. Sci.. IT.T (DtOO-lO;!. 1928. 

*•- Dint of Dojjor ii.< J’ossihlo C.*nise of Blond Tninsfusion lvcr»c- 
tionst. Kov. of Gnstroentcrolojrj-, 1 :102'201, 
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THE JOURNAL ENJOYS ITS FiKS'l' BIRTli- 

DAY 

The pre.sent issue (February) C'nnjilete.s vol- 
ume one of the American Journal of Dig'Wtivc 
Di.scases and Nutrition. The response of tlie 
profession has exceeded all cxiiectalions and per- 
haps few special medical journuls have got off 
to as good a start. 

The editor.s arc. of cour.sc. conscious of many 
shortcomings, but, with the excellent support 
enjoyed, the.=e are being I'apidly eliminated. 
Authors have been very generous. Rcader.s have 
kept up a very helpful corrc.spondenco every 
month with the supervising editor. Circulation 
has expanded faster than we could have hoped 
for. Ethical advertisers believe in the Journal's 
value. Almost one-half of the intorni.sts in the 
United States and Canada and ninety-five per 
cent of the ga.stro-entcrologists have subscribed, 
and good support has been gained from the busy 
general practitioners in every Stale in the Union. 

Well-seasoned investigators, prominent clini- 
cians. nationally known writers have flocked to 
the standard of the American Journal of Diges- 
tive Diseases and Nutrition. The editorial coun- 
cil have been much more than mere name.'^, 
almo.st every member taking an active inlere-st 
in the worlc. Tiie x\merican Gastro-enlerological 
Association have not only honored us. but have 
been of inestimable help to us in our task of judg- 
ing the temper of a wide reader audience. Above 
all, an ideal is being accomplished — medicine is 
being provided with a high-grade journal in .an 
important field of study. 

In the year ahead we plan to produce an even 
belter journal. Provided our readers renew their 
subscription.s — a procedure which we heart iiy 
recommend — we feel that we can look forward to 
a long, and perhaps unlimited, future. 

Beaumont S. Cornell. M. D. 
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* * * * Beitrag znr Kenntnis dcs Ileum Termfnalc 
Fixatum nnd Ileus Ilci Tcrminalis Fixati. 
Peterson, Lennart; Helsingfors, 1034, 
Mercators Tryckcri Aktiebolag. 

Here is a man who writes seven hundred pages 
on the fixation of the terminal ileum and the in- 
testinal obstruction which sometimes results. He 
reports 120 cases of such obstruction which he 
found in the world’s literature. It appear.s to bo 
particularly frequent in Finland and is usually 
seen among men who do haixl physical work. 
There is a bibliography covering sixty-three pages 
and abstracts of 217 ca.se histories. 


The author studied the cecal region in fifty per- 
.sons coming to necropsy and reviewed observa- 
tions made during 796 appendectomies. He agrees 
with other observers in .stating that Jack.son’s 
membrane and Lane’s kink arc congenita! in 
origin and to be found in 32 per cent of folu.se.s. 
No .support was found for Lane’s theory that the 
fixation of this region servos to su.spcnd the 
cecum. The conclusion i.s that llic.se membrane.s 
rarely produce symptoms and operations designed 
specifically to remove them .should not be per- 
formed. 

W. C. Alvarez, Rochester, Minne.sota. 


I ABSTRACTS 
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Ravdin, I, S.; RiECEi/, Cecelia; Joii.vsto.v, C. G., and 

Morrison, P, J. 

Studies in Biliaru Tract Disease. J. A. !\f. A., 103: 

1504, November IT, 1334. 

The excretory, secretory, and absorptive functions of 
the liver and the gall bladder and their associated ducts 
in health and in disease must of course be intimately cor- 
related with the chemi.stry of the bile. 

The bile has been .studied in three group.s of patients: 

(1) patients having chronic cholccy.stitis without stones, 

(2) patients having chronic cholecystitis with stones, nnd 

(3) patients having abnormal deposits in the pall bladder 
wall or lumen. 

In the first group, the changes in the chemical com- 
position of the bile is not very great although o.xceptions 
ocMr. In most of the specimens of the bile there was 
evidence of concentration of calcium or bile salt or both. 

Of the patients in group two with stones, there arc 
two tj’pes, those in whom the gall bladder was visualized 
after cholecystogrnphj', and in those in which the gall 
bladder did not become visualized. In the first of these 
groups, evidence of concentration of calcium and to n 
lesser degree of bile salts is present. In the second 
group, evidence of concentration of calcium and at times 
of bile salts were found hut showed a great deviation from 
the normal. In the third group, the outstanding feature 
is the increase in the amount of calcium in the gall 
bladder. With the exception of those cases showing cal- 
cification of the gall bladder wall, the condition is asso- 
ciated with cystic duct obstruction. 

There is no adequate e.xplanation for the large amounts 
of calcium found in these gall bladders. 

Studying human gall bladder bile found in operation 
and the chemistry of the stones found in the same gall 
892 


bladder have .'hown little significant finding.s, Ivecnuse 
stones of difTerent chemical composition are found bathed 
in bile of strikingly similar chnmcter, while stones of the 
.same type are often found in bile whose composition is 
not similar. 

In the acutely inflamed gall bladder with stones in 
which the cystic duct becomes obstructed, marktvl changes 
in the composition of the bile occurs. The greatest changes 
occur in the hydrop.s of the gall bladder in which the 
fluid removed has not the faintest visual resemblance to 
gall bladder bile. 

In cholangoitis, the bile salt concentration of the liver 
hile decreases markedly. In common bile duct oh.struc- 
tion, either completely or partially, due to stone, tumor 
or cicatricial stenosis, the hepatic bile hecome.» altered in 
composition. The most profound changes occur when the 
obstniction is complete and the pros.sure in the bile ducts 
exceeds the hepatic secretory pre.ssnro. 

The "white •bile" found in many of these patients in 
which the parenchyma i.s no longer functioning normally 
results from the activity of the mucosal cells lining the 
ductal system. 

Surgical drainage of the common duct is not often con- 
tinued until the contposition of the hepatic bile approaches 
anjuvhere the normal value. It is known that the loss 
of total bile for short periods rapidly may result in a 
profound salt disturbance of the body. The loss of bile 
salts is the important one, since they aid in the activation 
of various lipases nnd in emulsification and the transport 
of fat. Therefore, in cases where the hepatic hile is 
being drained, it is important to reintroduce a portion of 
this bile and this will greatly aid the patient's con- 
valescence. 


Francis D. Murphy, Milwaukee, Wisconsin. 
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F ROil the time of Beaumont to the present, the 
physiology, pathology and surgery of the di- 
gestive tract have been not a little indebted to 
American enterprise and invention. In Germany. 
Kussmaul (1869), Leube, Ewald and Boas were 
the prime movers of recent developments. Boas 
was the first to specialize in gastro-intestinal dis- 
orders alone (1886), indeed started the first clinic 
and founded the first periodical (1896). The Amei*- 
ican Gastro-Enterological Association was founded 
in 1897, the German organization in 1914. Thus, 
a certain number of practitioners have been fol- 
lowing gastro-enterology as a specialty for nearly 
half a centiu'y* Both Frerichs and Nothnagel 
stres.sed the backward condition of the sub.iect 
in their time. E.vpansion Avas comparatively late, 
and mainly Germanic and American. This devel- 
opment had a long foreground and only the bare 
outlines of its history are known. 

The interdictions put upon unsuitable, unclean 
or poisonous foods in the Mosaic code (Exodus, 
Leviticus) go back to the initial experiments of 
prehistoric man with regard to things edible or 
inedible. Everything was tried; much was learned 
from the avoidances of birds and animals; but 
troglodyte experience Avas often like that ridi- 
culed in the Engli.sh Avitticism about fox-hunting: 
“the unspeakable in pursuit of the uneatable.” In 
some such Avay, dietetics became the ba.sic ele- 
ment in ancient therapy. In the Hippocratic tract 
on Ancient Medicine (430-420 B. C.), human con- 
cern about diet is associated with the dim and 
dubious oi'igins of rational medicine itself. To 
the primitive Greek (say of Hesiod’s time), poi- 
sonous plants and animals Avere ah'eady matters of 
aA’oidance (taboo). Wheat, barley, fruit, Avine 
and olive oil AA'ere the main vegetable staples. 
Meat Avas more extensively consumed in the 
Homeric period than later; fish little, if at all. 
From his oAvn uncomfortable sensations, the 
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Greek rustic learned, by long experience of trial 
and error, to prefer cooked food to raAv; to re- 
strict diet to an irreducible minimum during acute 
illness ; to ease the sick stomach Avith slop diet ; to 
defer eating until the subsidence of a fever; to 
strike a sensible balance betAveen gluttony and 
abstinence. Farmers and day laborers, used to 
one, at most tAvo meals a day, found themselves 
yaAvning, sleepy and stupefied after the noAmlty of 
a mid-day meal; Avith the common experience of 
flatulence, colic and diarrhoea, if a dinner folIoAved 
the lunch. In the bands of peripatetic physicians, 
such rude initial data became the starting point 
of a rational semeiology and dietetic therapy, as 
expounded in the classic utterance of Celsus; “In 
this AA'ay, medicine arose fr-om the experience of 
the recovery of some, the death of others, differ- 
entiating the harmful from the salutary things.” 
The inference that rational medical practice orig- 
inated in some such Avay has a high degree of 
probability; in other Avords, gastro-enterology is 
probably the oldest phase of internal medicine, 
dissociated, at the start, from supernatural (spec- 
ulative) causes. That the primitive harvest hands 
made good experimental animals is reflected in 
the verse of Horace: 

“Edit cicutis allium nocentius, 

0 dura messorum ilia." (Epode III, 3-4) 

In early Greek pathology, the very efforts of 
the body to bring the humors from a raAV, fer- 
mented status (apepsia) to normal (pepsis) Avere 
associated Avith the idea of cookery or coction, a 
AieAV of digestive processes Avhich survived until 
the 17th century. In the archaeological remains 
of ancient Egypt, concern about food is already 
that of a Avell-adAmnced civilization. We see the 
har\msting and mai'keting of fruit and grain; 
grape-arbors and fish-ponds ; the kneading of 
dough; the bi'eAving of beer; dining at table and 
the symbolic suckling of an infant at the udders 
of the coAV Hathor. The Ebers Papyrus features 
intestinal parasites and the liver complaints com- 
mon to all tropical and subti-opical areas. In 
Assyro-Babylonian medicine, divination by in- 
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spection of the liver became an equivalent of 
prognosis. In the primer of As.syrian clinical 
medicine, which R. C. Thompson has pieced to- 
gether from broken baked-clay tablets (1926),' 
there is already a respectable array of findings on 
diseases of the mouth alone. As assembled in the 
scholarly summary of Theodor Puschmann,* the 
practical knowledge of digestive disorders, scat- 
tered through the literary remains of Greek 
medicine, was not inconsiderable. True the clini- 
cal reasoning is clogged and obfuscated by the 
unbridled indulgence of the Greek physicians in 
speculating about the variable aspects of causa- 
tion, by the general ignorance of human post-mor- 
tem appearances, by regrettable lack of the defi- 
nite terminology necessary to classification, and by 
a pathetic groping toward clean-cut semeiology 
and therapy. Nevertheless, some of these clini- 
cal pictures of digestive disorders, embedded in 
the redundant expositions of Hippocivitcs, Celsus, 
Aretaeus, Galen and the Byzantine compilers, will 
be found to square with modern notions better 
than most. 

The oosophnffup, to begin with, while so denominntvd in 
Hippocrates, came to bo envisaged ns “the mouth of the 
stomach,” the cardia of pre-Galenic writers. In Galen’s 
time and thereafter, it was known as .siomne/ins, both by 
the laity and the profes.sion. By parity of reasoning, 
procordial distress (vtorliim cardiarns), while allocated to 
the heart by Erasistratus, Asclepiadc.s and Aretaeus 
(syncope), was thought to bo of gastric (eventually 
oesophageal) origin by Galon, Aotius and Alexander of 
Tralles. Caolius Aurelianus even differentiated a cardiac 
variety and a gastric variety, but the semeiology was 
necessarily obscure. Anorexia, excessive appetite (t>n- 
limiaj, excessive thirst (polydipsia), nausea and vomiting, 
sea-sickness and hiccough wore all classifit*£l primarily 
as oesophageal disorders, yet recognized a.s symptomatic 
of gastritis and other digestive ailments. Diseases of the 
spleen and of the portal vein wore long associated with 
the digestive system. Gastritis and hepatitis were rec- 
ognized as such and handled at length, in sopar.ate chap- 
ters, by Aretaeus, Cehsus and Alexander. Hepatitis 
might merge into jaundice, hepatic abscess or cirrhosis. 
The coeliae passion (morbv.s coclincns) was a foul diar- 
rhoea, associated with chill or atony of the stomach. 
Stools were sometimes examined in such conditions. The 
iliac passion (Hens, volvnlns, chordapsns) was intestinal 
obstruction, often confused, for many centuries, with ap- 
pendicitis. Diarrhoea, cholera, dysentery, ileus and pain- 
ful stools (tenesmus) wore allociited to the intestines. 
Colic was allocated to the colon. Intestinal ulcers were 
known. In the reading of Aretaeus, lientery (ridiculed in 
Moliere) was a cachexia, usually associated with intc.st- 
inal adhesions. Hippocrates and Aretaeus left nm.stcrly 
pictures of cholera, dy.scntci-y, jaundice and ileus. Alex- 
ander Trallianus notes three classes of intestinal para- 
sites, viz,, the thin, small worms causing anal pruritus 
(Oxyuris vcrmicniaris) ; the round worms in the upper 
bowel (Ascaris liimbricoides) ; and the long flat worms, 
which often occupied the entire intestinal tract (Taenia). 
thyme were employed as vermifuges. The test of expulsion 
was that of the young lady in Charles Iteade’s novel: “I 
see the vermifuge has acted.” In the Alexandrian period, 
Erasistratus had already devised a rude calorimeter. 
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For centuries, the theory and practice of digc.s- 
tion and its disorder.s wa.s under the .sway of the 
humoral pathology, in other word.s, virtually at a 
sland.still. Beyond the dietetic precepts in the 
Rcfjmcn of the School of Salerno (1260), little 
was added to the practical knowledge accumulated 
by the Greek phy.sicians. Associated with the 
four humor.s and the doctrine of planetary in- 
fluences was the mediaeval theory of the constitu- 
tion, centering in the four temperaments, viz., 
the .sanguine (.Tovifil), choleric (Martial), phleg- 
matic (Mercurial) and melancholic (Saturnine). 
The bilious or cholaemic diathesis, attributing 
jaundice to yellow bile and a dour disposition to 
black bile, became basic in Arabic and tropical 
pathology, even down to the days of the peppery 
nabobs of the Anglo-Indian .sendee. How little 
was added to the anatomy of the digestive tract 
before Leonardo and Vesalius is sugge.stcd by the 
terminology employed by Shakespeare and his fel- 
low dramatists. In keeping with Greek and Roman 
usage, the stomach (x'cntricidus) was equated 
witif the belly (renter), as in the p:irable about 
the belly and the members in Coriolanus (I, 1) 
or the episodes of FalstafT and Ju.stice Greedy 
(Massinger). Up to very recent days, the “fair, 
round belly with good capon lined” was regarded 
as a natural attribute of the elderly, who now 
obliterate the semblance of a swallowed water- 
melon by dint of golfing and banting. As depicted 
by Athenaeus, the Elizabethans and later writers, 
the capacity of the ancients, the English, the Ger- 
mans and the Russians for food and drink seems 
beyond human credibility. Gluttony was early 
ridiculed in tlic bursting belly of Philoxonus 
(Athenaeus, viii, 311), which was plagiarized by 
La Fontaine (Lc Gtnnton) and later bj- Pope: 

"The doctor call’d, declares nil help too late: 

Mercy, cries Hclluo, mercy on my soul! 

Is there no hope? — Alas! — then bring the jowl.’’ 

The drinking song in Gammer Gurton's Needle 
(1575) begins: 

"I cannot eat but little meat 
My .stomach is not good,” 

but a minute later, we have the reason, in the 
shape of a resounding chorus : 

“Back and side go bare, go bare. 

Both foot and hand go cold, 

But belly, God .send thee good ale enough. 
Whether it be new or old.” 

There was manifest wisdom in the .saw of the 
Persian poet Saadi that an empty belly connotes 
mental and spiritual activity or vice versa; 
whence the stomach, sometimes the whole gastro- 
intestinal tract, were associated with animal pluck 
or counage (“guts”) ; fighting capacity with a full 
stomach (“Armies travel on their bellies”) and 
the intestines, in particular, with compassion. 
Thus Wicliffe (1332) refers to the “bowels of 
Jhesu Christ”, Sir 'Thomas Browne (1642) to 
“bowels of pity” (Relvjio Medici) and Jeremy 
Taylor to the “bowelless hangman” (1649). Even 
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in Bulwer’s Eugene Aram (1882), we read: I 
am a man that can feel for his neighbors. I have 
bowels. I have bowels." The colon was some- 
times equated with the stomach, e. g., “to feed 
colon” (Massinger, Virgin Martyr, III, 3) or 
He 5 ’Wood’s “llTiat trick to satisfy colon?" The 
liver, for long regarded as the factory of the blood 
and one of the twin motors in the Galenic scheme 
of the circulation, was associated with courage, a 
touchy disposition and amorous propensities. 
Thus Hamlet (II, 2) : “I am pigeon-livered and 
lack gall", or Chapman's “my venerean gentle- 
man’s hot liver” Tears, 1612) or “I am 

all liver and turned lover”, in an old play of 1606. 
The ancient fear attaching to a diseased liver in 
. sacrifice and divination is reflected by Cassandra 
in Troilus and Cressida (V, 3) : 

“Polluted offerings more abhorred 
Than spotted livers in the sacrifice.” 

JKltou, Eveljm and Smollett describe a victim of 
congested liver as “liver-grown”. Such expres- 
sions as “to stomach insults”, “digest your angry 
choler” (King Henry VI, iv, 1) , or to “digest the 
venom of 3 ’-our spleen” (Jnlius Caesar, IV, 3) are 
plainly survivals of an archaic phj'siologj'. In 
two places, Shakespeare maintains the old Galenic 
functional tripod of the heart, the liver and the 
brain (Cymheline, V, 5; Twelfth Night, I, 1). 

Up to the time of Beaumont, the physiology of 
gastric digestion was obfuscated by a series of 
dissolving views, summarized in William Hunter’s 
epigram that the stomach was variously regarded 
as a mill, a fermenting wine-vat or a stew-pan. 

To Galen, digestion was coction; in virtue of which, the 
stomach extracts what it needs from ingested food and 
passes on the rest to the intestines, the liver and other 
parts of the body via the blood channels. The mechanical 
M’ew was advanced by Borelli and the latro-physicists. 
who limited gastric digestion to the grinding and crush- 
ing action of the musculature of the stomach. Baglivi 
ewn likened the teeth to scissors, the glands and viscera 
to sieves. The latrochemical theory of digestion as 
chemical fermentation was largely the work of Van Hel- 
inoht, who maintained the old Galenic view that the pi'od- 
ucts of digestion acquire natural spirits in the liver, which 
become vital spirits in the heart and animal spirits in the 
brain. Digestion is a continuous fermentative process in 
six stages. The acid, chyle-fonning ferment in the 
stomach derives from the spleen. In the last stage, the 
tissues and organs absorbing the blood charged with vital 
spirits are envisaged as “kitchens.” The stomach itself 
is the seat of the soul, since a knock-out blow at the solar 
plexus, may destroy consciousness. The pancreatic duct 
vas discovered by Wirsung (1642), the submaxillary 
duct by Wharton (1655), the parotid duct by Stensen 
(1661). Sylvius, therefore, stressed the role of the saliva, 
regarded both gastric and pancreatic juices as acid and 
Way be credited with some vague notion of acidosis. De 
Graaf obtained saliva, bile and pancreatic juice from the 
dog by canalising the parotid, biliary and pancreatic ducts 
(1664). His work seems prophetic of Beaumont, as Brun- 
Rer’s experimental excision of the pancreas (1683) seems 
prophetic of Banting. Reaumur obtained gastric juice 
from the stomach of kites and demonstrated its solvent 
action upon foods outside the body (1752). Spallanzani 
.confirmed those findings but denied that the solvent prin- 
ciple is an acid (1782). Young of Maryland proved what 


SI).". 

Van Helmont and Sylvius had surmised, that the g.astric 
^ice contains an acid, turning litmus paper red (1803). 
This acid Front showed to be HCl (1824). Through an 
accidental window in the stomach, Beaumont, a year later, 
uas able to Hew and describe the processes of gastric 
digestion and gastritis in situ (1825), noted the inhibition 
of digestion by emotion, constructed a dietetic table from 
the digestibility of different foods and thus created the 
true physiology of gastric digestion (1833). Gmelin and 
Tiedemann discovered ti-jiitophan (1826), which Claude 
Bernard subsequently proved to be a by-product of pan- 
creatic digestion. The Gmelin test for bile (1826) had 
been anticipated by Marabelli (1788). Purkinje and 
Pappenheim noted the proteolHic power of the pancreatic 
juice (1836) and Lucien Corvisart that this solvent action 
is independent of acidity or alkalinity (1857-63). Claude 
Bernard revived the experimental pancreatic fistula of 
De Graaf and demonstrated the role of the gastric juice 
in emulsifying fats, changing starches into sugar and 
dissolving the proteins passed on to the intestines from 
the stomach (1849-56). The conversion of proteins into 
peptones within the stomach was first described by Meiss- 
ner (1859-62). Ptyalin was discovered and isolated by 
Mialhe (1845), trypsin by Willy Kiihne (1876), biliverdin 
by Bei-zelius (1840); bilirubin by Heintz (1851); urobilin 
by Max Jaffe (1859). 

Magendie first described the mechanisms of 
vomiting (1813) and deglutition (1817) but 
missed their reflex character, which was later 
elucidated b.v Kronecker and Meltzer (1880-83). 
Beaumont’s observations on the movements of the 
stomach were confirmed in an excised preparation 
bj.- Holfeister and Scluitz (1886), but the real 
elucidation of this matter came from W. B. Can- 
non, who, at the instance of Bowditch, emploj’-ed 
the X-rays (1896-1902). His finding are sum- 
marized in his book on The Mechanical Factors 
of Digestion (1911). 

Cannon was the first to elucidate the mechanisms of 
gastro-intestinal digestion with X-rays and the bismuth 
(eventually barium) meal. He showed that the peristal- 
tic wave travels continuously to the pylorus, with some 
slowing in the rate of conduction at the bridge, that the 
pylorus has an autonomy of its own in passing food on to 
the duodenum: that the pendulum movements of the small 
intestine (Ludwig, 1861) resolve themselves into rhy- 
thmic segmentations, to mix the content with the intest- 
inal juices, culminating in a terminal peristaltic rush to 
the lower bowel; that the colon employs reverse peristalsis 
in the condensation of faeces and that the w’hole peristal- 
tic process is affected by anaesthesia, surgical interven- 
tion, illness or other factors. Reverse peristalsis, con- 
tested by Mall, is a property of the entire gastro- 
intestinal tract. In 1912-13, Roger Glenard illustrated 
intestinal pei-istalsis, particularly during purgation, by 
the cinematograph. Alvarez, by means of moving pic- 
tures of the exposed digestive tube, has elucidated Can- 
non’s findings in great detail, particularly re the doctrine 
of gradients (1914-18). Carlson has investigated in detail 
the hunger contractions of Morat (1882) and Boldyreff 
(1904-14), showing functional activity even in the fasting 
stomach, which becomes very painful in the cases of 
gastric ulcers. The net result of these findings is to the 
effect that the gastro-intestinal tract, like the heart, is an 
autonomic motor mechanism, rvhich can function by the 
rhjdihmic, cell-to-cell transmission of impulse by the mus- 
cular tracts alone, even when excised from the body, 
and in which the nerve supply and intrinsic ganglia act as 
centralizers and co-ordinators in expediting conduction, 
Alvarez likens the co-ordinating nervous mechanism to 
a telegraphic or telephonic system attached to a railway 
or a factory, which can nevertheless run of themselves on 
occasion. The neurogenic theory of motor acti\nti% which 
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Magnus set out to prove in the intestinal musculature, 
has been completely supplanted by the myogenic. 

Pavlov did for the secretory activities of diges- 
tion what Cannon did for the motor mechanism-s 
of the gastro-intestinal tract. His work covers 
the whole broad field of the effect of emotion upon 
digestion, merging logically into the doctrine of 
conditional reflexes and behaviorism. 

Psychic secretion of gastric juice has been noticed in a 
gastrostomized dog by Bidder and Schmidt (1852) and 
in man by Richet (1878). But by combining the improved 
Heidenhain fistula with an oesophagotomy, Pavloff and 
his pupils were able to cover all aspects of .sham meals 
and psychic secretions. Secretin, the intestinal hormone 
which activate.s pancreatic .secretion, was po.stulatcd by 
Bayless and Starling (1002); enterokinase by Pavlov 
(1899). The bile-forming function of the liver was 
known to the ancients. In the Galenic view, the undi- 
gested material carried from the stomacli and the in- 
testines to the liver by the gross blood in the portal vein 
was converted into pure blood by the sejiaration of yellow 
bile (carried to the gall bladder) and black bile pa.ssing 
to the spleen. The glycogenic function of the liver was 
discovered by Claude Bernard (1843-57). That the forma- 
tion of bilirubin is associated with the disintegration 
of haematogen was known to Stadelmann (1890), Min- 
kowski, Naunyn and others. 

In 1913, Whipple demonstrated the pos.sibility 
of extrahepatic formation of bile by e.xcluding the 
liver via an Eck fistula. Mann proved thi.s con- 
clusively by excision of the liver (1924-5), .show- 
ing that bile can be formed by histiocytes in the 
spleen, bone-marrow and connective tissue. This, 
one of the greatest discoveries in the history of 
physiology, is associated with the functions of the 
reticulo-endothelial system and the subsequent 
discovery of the treatment of perniciou.s anaemia 
by raw liver (1925-G). The metabolic relations 
of the liver and the other digestive organs is mat- 
ter of vast extent. 

Up to the 19th century, little of consequence 
was added to the knowledge of digestive disorders 
outlined by the Greek physicians. The most sug- 
gestive approach, the pediatric, was totally neg- 
lected, although the prevention of gastrointesti- 
nal disturbances in infancy, by breast-feeding, 
selection of proper wet-nurses and milk-tests, was 
well developed among the Greeks and the ancient 
Hindus. 

The meconium was voided by placing a little honey 
upon the lips of the new-born (the .sugar diarrhoea of 
Orgler). This practice continued up to the Middle Ages, 
W'hen a bit of sugar or .sugared baked-applo was sub- 
stituted. In the 17th century, Walter Harris, a pupil 
of Sydenham, adumbrated the doctrine of acidosis in 
infancj% which he treated by chalk and pearl juleps. 
Apart from gout and dysonterj', Sydenham himself has 
little to say of digestive disorders in the adult. Jnn 
Heurne, memorable for his association with the begin- 
nings of bedside teaching, left a posthumous pamphlet on 
diseases of the stomach (1610); Ferriol, a little book 
(1668). Martin Harmes wrote on diseases of the stomach 
and intestines (1684). A favorite theme of the 17th 
century physicions was the dyspepsia from gastric atony 
implicit in the title “De imhccilitatc vcntricuU.” This 
usage continued into the 18th century, when it was some- 
times equated with the “hectic .stomach” (Arnold, 1743) 
and later with the cinharras ga^trique of the French 


clinicians, Swalhc (1664) published a lengthy satire on 
“the quarrels and opproiirin of the stomach” (proBO- 
pojioin). A more varied .spirit of observation v/ns mani- 
fested, here and there, by the 18th century physicians. 
In 1723, Boerhaavc described a famous case of rupture 
of the ocsophai'UB (nutopay on Baron Wa.ssenaer). Rohl 
wrote on hardening of the stomach from abuse of alcohol 
(1771), Mertlick on intestinal .sand (1786), Vanos 
(1704) and Lobe (1788) on diseases originating from 
ga.stric disorder. Congenital pyloric stenosis was de- 
.scrihed by Patrick Blair (1730), George Armstrong 
(1777) and, in America, by Ilezekinh Beardsley (1788). 
Only two additional case.s were recorded before 1888. 
Rcil est.ahlished the concept “polycholin” in 1782. Cowley 
had some notion of pancreatic diabetes in 1788. The 
literature on dyspepsia is largo. The old doctrine of 
acidity f/Jc hini’orr iirido o Him ortn) is reflected in 
Joseph Black’s di.ssertation on CO, (I?.")!). Friedrich 
llodmann published a long scries of tracts an ga.stric 
haemorrhage (167.9), .«a!ivn (1693-1) and it.s examination 
(1698), I’Hinpernichct (1695), apepsia (1696), diarrhoea 
in acute diseases (1700), gastritis (1706), diseases of 
the duodenum (1708) and the pancreas (1713), oatmeal 
cure (1714), iliac passion (1716), hepatitis (1721), dis- 
eases of the ocKophapuB (1722), c.mcer of the liver (1722), 
emesis (1725), pathology of liver di.“enscs (1726), blood 
vomiting (1729), pharyngeal spasm (1733), and nausea 
(1733), which, if assemhied, would make a very re- 
spectable manual of digestive disorders. 

No .such range of ver.satnity in ob-servation is 
apparent in any tcxt-l)ook between Hoffmann’s 
period and that of Austin Flint (1868). The con- 
tents of early treatises on practice include no 
more than the diseases handled by tlic ancient 
writers, viz., dyspepsia, constipation, diarrhoea, 
colic, ga.striti.s, enteritis, ileus, intestinal worms, 
jaundice, hepatitis and sometimes cancer of the 
stomach. A respectable fourth of Flint’s Prac- 
tice is taken up with digestive disorders and from 
this time on through tlie rest of the 19th century, 
tiiere is fai’ther expansion. 

Among the earlier English books are those of Stone 
(1806). Marshall Hall (1820), Hare (1821) and -Aber- 
crombie (1828) on digestive disorder.^, Arm.strong’s path- 
ological atlas of digestive disca.ses (1828), Rees on diseases 
of the stomach (1810), Howship on intestinal diseases 
(1820), Gibson (1801), William White (1808) and Fnith- 
orn (1814) on liver complaints. Later came George 
Budd’s classics on diseases of the liver (1845) and 
.stomach (185.5), Brunton on diseases of the stomach 
(18.59), which contains his account of pl.nstic linitis, 
Prerichs (1858) and Murchison on liver diseases (1868). 
Contributions of enduring value wore those of Laenncc 
(1819), Hnyem (1874) and Hanot (1876) on cirrhosis of 
the liver, Cruvoilhicr on the pathology of the peptic ulcer 
(1835),^ or Rokitansky’s account of the pathology of acute 
yellow atrophy (1843) which Morgagni had dc.scrihed in 
1762. 

During 1867-9, Kussmaul began to employ the 
stomach tubes in the treatment of gastric dilata- 
tion and with this innovation, the modern devel- 
opment of gastro-enterology began. While stom- 
ach-pumps had been invented and employed by 
Alexander Monro (1767), John Hunter (1790) 
and Physick (1812) in the treatment of poison- 
ing, this was a new departure. In 1871, Leube 
began to use the stomach-pump for diagnostic 
purposes, to experiment with test-meals and to 
envisage the concept "nervous indigestion”, which 
was developed by Rejchmann (1883). Oser in- 
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, troduced the flexible tube, which Ewald put into 
practice in 1875, combining aspiration of the gas- 
tric contents, with Boas' device of expression. 
Ewald and Boas then made test-meals viable. 
Ewald’s Clinic of Digestive Disorders was pub- 
lished in 1879-88. Boas : opened the first clinic 
(1886), began to lecture in the subject and pub- 
lished his text-book on diseases of the stomach in 
1890-93. According to Bassler, he devised the 
resorcinol test, postulated the Boas-Oppler bacil- 
lus and the lactic acid and the high frequency of 
bleeding (95 per cent) in gastric cancer and used 
! the test-supper to estimate gastric motility. Noth- 
nagel’s classic on diseases of the intestines and 
the peritoneum was published in 1896. From this 
time on, progress was rapid. 

Mikulicz introduced gastroscopy and oesophagoscopy 
(ISSl). Glenard introduced diagnostic improvenionts 
(1SS5) and described the visceral ptoses (1887). Hirsch- 
sprung described niegacolon (1887) first noted by William 
Leavitt (Chicago) in 1867. Bard and Pic described primi- 
. tive cancer of the pancreas (1888) and Fitz haemor- 
rhagic pancreatic necrosis (1889). Sahli is memorable 
for advances in diagnosis. Knowledge of jaundice and 
its modalities was forwarded by Weil (1888), Stadelmann 
(1891), Chauffard (1907), Widal (1907), McKee (1913- 
14), Inada and Ito (1916) and others; diseases of the 
pancreas and pancreatic diabetes by Mering and Minkow- 
ski (1889-93), Opie (1901-3); SsoboletT (1902), Cam- 
midge (1904); MacCallum (1909), Banting and Best 
(1924); biliary calculus by Naunyn (1892) and Aschoff 
(1909). The Plaut- Vincent angina (trench-mouth) was 
established in 1894-6. 

Much light was shed by visceral sui'gery, which 
Naunyn described as an “autopsy in vivo". 

Intestinal anastomosis, first attempted by the Salernitan 
surgeons, was brought to a high point of perfection by 
Abbe, Dean, Murphy, Halsted and Carrel. Billroth cov- 
ered most of the alimentary tract through his resections 
of the oseophagus (1872), the pylorus (1881) and the 
intestines (1878-83). His pupil, Wolfler, introduced gas- 
tro-enterostomy (1881). In 1897, complete excisions of 
the stomach were done by Schlatter and by Baldy (United 
States). Lane’s operation for intestinal stasis came in 
1903. Marion Sims (1878) and Langenbuch (1882) ex- 
cised the gall bladder. Maydl introduced colostomy (1888) 
and Kraske resection of the rectum (1892). Appendicitis, 
known to the mediaeval surgeons as passio iliaca, was 
early noted by Fernel, Heister and others; first operated 
for by Mestivier (1759); clearly localized by Fitz (1886) 
and standardized as to diagnosis and operative procedure 
by McBurney (1889). Subsequent operating on the gas- 
tro-intestinal tract by the Mayos, Weir, Deaver, Sands, 
Finney and other recent American surgeons has been bril- 
liant. From the time of De Graaf, the physiology of di- 
gestion has been materially forwarded by surgical inter- 
vention bn animals. Success in this field was naturally 
hampered by ignor-ance of the comparative anatomy and 
physiology of animals in the earlier centuries. Laterly, 
such procedures as Sander’s device of exposing the intes- 
tines under salt solution for study of peristalsis (1871), 
.file Eck fistula (1877), Pavlov’s flap modification of the 
Heidenhain gastric fistula (1880) with intact nerve- 
supply (1900) or Mann’s exclusion of the liver by excision 
(1921-5) have become essential and indispensable. 

Rontgenography of the digestive tract owes 
much to the fluorescent screen and the Coolidge 
tube. 

Holzknecht, Haudek arid Groedel made the first worth- 
■while serial X-ray pictures of the stomach in man (1909- 


Hurst advanced the radiography of constipa- 
lon and defaecation (1908). Graham and Cole made 
X-ray study of the gall bladder possible (1923-24). The 
sphincter of the common bile-duct (Oddi, 1877) was dis- 
covered by Simon P. Gage (1879). Non-surgical aspira- 
tion of the gall bladder, for diagnostic and therapeutic 
purposes, was introduced by Meltzer (1917) and Ljmn 
(1919). Recent American work, at the Mayo Clinic and 
elsewhere, includes the investigations of Eggleston and 
Hatcher on the action of emetics and the mechanism of 
vomiting (1912-15), Case on intestinal stasis (1914-16), 
Alvarez on the mechanics of digestion and its clinical 
applications (1914-27), Ivy on gastric secretion (1920- 
25), Boyden, Mann and Higgins on the mechanism of 
evacuation of the gall bladder (1924-26), Einhorn intro- 
duced gastro-diaphany (1887), stomach and duodenal 
buckets (1890-1908) and duodenal intubation (1909). 
Fractional intubation of the stomach was introduced by 
Rehfuss (1914) ; functional pancreatic tests by Boas, 
Cammidge (1912), Einhorn, McClure and Bassler; he- 
patic tests by Ehrlich (1886-1900), Van den Bergh (1918) 
and others. Dietetic schemes for gastric ulcer were 
stai-ted by Leiibe (1897) and improved by Lenhartz 
(1904), Lambert (1908) and Sippy (1916). The bacteri- 
ology of the intestinal canal is associated with the names 
of Eberth, Escherich, Alexander Schmidt, Herter, Shiga, 
Flexner, Chalmers and Bassler. 

The first independent periodical on digestive 
disorders was the Archiv fiir Verdatmngskrank- 
heiten (1895-6), founded and edited by Boas. 
Two years later, the American Gastro-Enterolog- 
ical Association was organized (1897), largely 
through the eiforts of Aaron of Detroit. In 1914, 
Bassler founded the first American periodical, the 
American Journal of Gastro-Enterology. A sec- 
tion of Gastro-Enterology and Proctology was es- 
tablished in the American Medical Association in 
1917. The New York Gastro-Enterological Asso- 
ciation was organized on April 30, 1915, the Na- 
tional Society for the Advancement of Gastro- 
enterology in 1934. In connection vwtli these de- 
velopments, chairs were established in the prin- 
cipal medical schools of New York for Einhorn, 
Nesbitt, Kemp, Bassler, Kantor, Andresen, Chace 
and other leaders; of whom Aaron (Detroit), 
White (Boston), Simon (New Orleans), Alvarez 
(Mayo Clinic), Smithies, Carlson and Portis 
(Chicago), Rehfuss and Lyon (Philadelphia), 
Harris (Birmingham), Gerry Morgan and Ver- 
brycke (Washington) and Soper (St. Louis) have 
been outstanding elsewhere (Bassler) . Col. Seale 
Harris was in charge of the Division of Gastro- 
Enterology of the Surgeon General’s Office dur- 
ing the World War. More recently, the Medical 
Department of the U. S. Army has organized sec- 
tions of gastro-enterology in all general hospitals. 
The principal American text-books have been 
those of Einhorn (1896-1905), Hemmeter (1896- 
1901), Kemp (1910), Bassler (1910-30), Aaron 
(1911-15), Lockwood (1913), Niles (1914), 
Stockton (1914), Lyon (1923), Hurst (1924), 
Kantor (1924), Crohn (1927), Rehfuss (1927), 
Kellogg (1931), Alvarez (1931), Morgan (1931) 
and Buckstein (1932) . As to disorders of infan- 
tile and adult metabolism, diseases of the blood 
and the nervous system, the dietetic treatment of 
all manner of clinical and surgical conditions, en- 
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docrinology and vitamin-therapy, the subject has 
immense ramifications, to which only passing ref- 
erence can be made. In the light of these devel- 
opments and of the work of Young, Beaumont, 
Fitz, Cannon, Mann, Whipple, Einhorn, Graham, 
Cole, Bassler, Alvarez and younger men, the rec- 
ord of American achievement in gastro-enterol- 
ogy seems far from contemptible. 

During the long five-year famine, which fol- 
lowed the World War and the Russian Revolution, 
there was a gigantic turn-over of pathological 
conditions in Russia, which is of unique interest 
in connection with problems of food-economics, 
dietetics and gastro-enterology. Of old, the Rus- 
sians were most liberal addicts of the pleasures 
of the table and, apart from communicable dis- 
eases, suffered mainly from disorders incident to 
repletion. There were dinners in pre-war Lenin- 
gi’ad which were voted the best in Euroim. At 
the International IMedica! Congress in Moscow 
(1897), few American physicians were equal to 
the banquet in wait for them, after negotiating 
the very lavish Sakavsk-a of hors d’ccuvrcs. Dur- 
ing the famine period (1919-23), this dietetic 
set-up was literally upset. The disorders due to 
repletion were displaced and supplanted by dis- 
orders incident to depletion. Constipation, obe- 
sity, gout, diabetes, alcoholism, appendicitis, ga.s- 
tritis and liver complaints disappeared and gave 
place to anaemia, peptic ulcers, visceral j)to.ses, 
noma, pyorrhoea alveolaris, flatulence, meteori.sm, 
acute enteritis, gastric cancer, neurop.sychoses 


and neurasthenia merging into se.vual impotence, 
with an appalling mortality from diseases of the 
heart and circulation. In the darke,st period, can- 
nibalism was not infrequent, and there arc ru- 
mors of another immense wave of starvation in 
the Ukraine latterly. At intervals, similar condi- 
tions have confronted the famine-stricken peoples 
of Ireland, China, India and Polynesia, of post- 
bellum Germany and Austria and tho.se recently 
affected by the drought in our own Western areas. 
The famine medals of the Middle Ages are tokens 
of distinct heuristic value. 

The immediate future of humanity will be 
largely bound up with economic problems, of 
which the relations of demand and supply in 
food-economic.s is one of the most outstanding. 
Facililie.s for tran.sportation and administration, 
so essential to distribution of f ood-supplie.s of 
large citie.s and areas, have not been adequate to 
meet the pi-oblem of food-.shortage. How inti- 
mately the medical profes.sion is concerned with 
the economic jjroblem.s of jjoverty, unemployment, 
food-shortage and starvation is suggestefl by the 
verse of Heine about the doctor who.se sole pre- 
scription for an indigent i)ationt wa.s nourishing 
food and drink. From this point, our subject e.v- 
j)ands to the widc.st imj)lications of the ancient 
saw, that man is and becomes %vhat he eats (Homo 
cst quod cst). 

It is probably from this a.ssociation with the 
good things of life that gastro-entcrologists, like 
the pediatrists, are a very genial set of men. 
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High Rectal Pain Relieved by Elimination and Also by “Test-free'" Diets'' 


R ecently, bui and Brust, 

. of the I^Iayd Clinic, re- 
ported an analysis of one hun- 
dred cases of high rectal pain. 

Ill, 71 out of their 100 cases, 
the cause of pain was not dis- 
covered. Self-observation i n 
connection with rc.search work 
about irregular forms of gout 
ha.s taught me that one can con- 
trol high rectal pain.s which 
have often awakened him at 
night by eliminating all food 
containing derivatives of wheat 
from his diet. This observation 
has been a peculiar, personal 
satisfaction. 

Furthermore, patients coming 
in my office with like comiilaints 
of long standing were also al- 
most immediately relieved when 
their diets were wheat-free. 

Of two patients, one was re- 
lieved by Rowe’s elimination 
diet and another who showed 
hyper.=:ensitivene.s.s to some food- 
.^tuffs in Rowe’s diet wa.s re- 
lieved on a diet of the .so-called 
"test” type. 

In my own practice, I had 
previously observed in quite a 
number of duodenal ulcer pa- 
tients, that so long as they were 
on milk and eggs only, or, final- 
ly, raw beef and milkrice, they 
were free of rectal pains, but 
the pain again appeared after 
giving them Holland rusk 
(wheat) . Therefore, as a result 
of this observation, I have 
watched stomach patients for 
yeans for such hypersensitive- 
nes.s. 

’tfCin the D^ptirtin'ml nf Inti'rital 
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Over one year .since, after I 
had observed in myself a dis- 
tinct hypersensitiveness for len- 
tils (not until I had lentils in in- 
creasing quantities two and 
three times a day for three 
days, while on a purin-free diet 
over a period of more than four 
weeks) , I .submitted to food tests 
for hypersensitiveness at the 
hands of an allergy specialist. 
No positive response was noted. 
La.st summer when by observa- 
tion, my wheat hypersensitive- 
ness was well proved, I did not 
react on intradermal test until 
T had eaten wheat repeatedly. 
Eight days later, the point of in- 
jection at my previous allergic 
tost study reacted by itching 
after drinking a certain beer; 
pi-obalily this beverage con- 
tained wheat in some form. 

The rectal pain was frequent- 
ly described by iiatients just as 
personally I had experienced it. 
First, a degree of pressure in- 
side of the rectum which, as it 
\vere. ‘‘gave the signal”; short- 
ly afterward, this distress slow- 
ly increased until suddenly it be- 
came an actual pain: as though 
a sharp-pointed instrument had 
been pushed into the rectum, 
quite high up. When first I ex- 
perienced this pain, it felt as 
though some sharii-edged object 
had been .swallowed (a fish bone, 
a fruit seed, etc.), which moved 
through the intestinal tract and 
finally had become held at the 
recto-sigmoid valve. 

Patients repeatedly say that 
there is "a feeling of a shaiqi 
stone up there”. They attempt 


to dislodge “the object” by mov- 
ing the bowel, but all to no pur- 
pose. Soothing or anti-spas- 
modic suppositories usually give 
relief. 

C.A.SE REPORTS 

Case 1 — Male 41 years, complained 
of constipation, “always a neiwous 
stomach”, used to have hunger pains, 
but is relieved after eating and by 
diet; still some sour stomach and 
bloating; sharp burning pain and sen- 
sation of fullness in the rectum com- 
monly at night; “at the same time 
the nose blocks up"; the tongue^ is 
heavily coated; at times has aching 
in knees and ankles and has sacro- 
iliac pain. The patient consulted dif- 
ferent specialists for rectal examina- 
tion; his findings were negative. He 
received prostatic massage for a long 
time; a year ago when on a butter- 
milk diet the condition became worse. 

Rowe’s “elimination diet” relieved 
him immediateh', and only once, when 
going off the diet by eating ice cream, 
did he experience a set-hack. 

Case 2— Male 51 years, complained 
of severe headache and “stomach 
trouble”; two to three times a year 
has had severe vomiting spells for 
the past thirty years. For ten years 
has had pain in rectum; rheumatic 
pains in legs, and for one year 
blurred vision; felt unsafe at Vr'ork 
lately. He stated, “When I sit at 
the table I feel like eating a large 
quantity but while still eating, I get 
a pain in the rectum and have to run 
to the toilet. The bowel movements 
are, at times, like small bullets; at 
others flat, hut when I feel entirely 
well the movements are of normal 
size and shape”. He has five to six 
small movements daily, mostly 
watery. The patient has had X-i’ay, 
proctoscopic and sigmoidoscopic as 
well as cystoscopic examinations and 
all have been negative. He showed 
skin hypersensitivness for many 
foodstufi's hnd especially to wheat, 
rye, barley, corn, olive oil, beef, eggs, 
string beans, spinach, asparagus, Co- 
rots, potatoes, tomatoes, lettuce. Ho 
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was placed on a diet consisting only 
of rice, tapioca, milk, lamb, sugar. 
Four days later; normal bowel move- 
ment, no pain.s in rectum, "sick feel- 
ing” has gone, blurring of vision has 
improved; slept better. Stated that 
he felt safe at work. The diet was 
increased by addition of pumpkin, 
squash, apples, pears, buckwheat, 
cherries, apricots, almond, cocoa, trout, 
bass, halibut, raw smoked ham, all 
for which he exhibited negative skin 
tests. I saw him again 8 days later, 
he was feeling well and not so nerv- 


ous. Duck and lamb were added, and 
after another week, potatoes, toma- 
toes, lemon, orange, veal and oysters. 
I saw him twice more, the last time 
recently. Forty-trvo days after the 
first visit he had a normal bowel 
movement, no more headache, sleeps 
well, stomach digestion apparently 
normal; occasionally has slight dizzi- 
ness. Urobilinogen which was first 
i -1- now is normal. Apart from the 
diet, tne patient was given belladonna 
and a saline cathartic. 

In our experience, Rowe's “elimina- 
tion diets” and his mcilicntion have 


proved very helpful especially where 
time or financial circumstances did 
not permit extensive skin testing. 

It i.s not our practice to depend on 
the result of the skin tests alone; not 
infrequently such tests give _ false 
negatives. Apart from the dietetic 
relief of certain types of obscure high 
rectal pain, our observations indicate 
that elimination diets or what one 
may style "test-free” diets, may prove 
of clinical value in the management 
of "irregular" forms of gout, particu- 
larly that group where abdominal 
pain is an associated symptom. 


Dystrophia Adiposogcnltalis and Its Related Disturbances 


By 

C. VICTOR RICHARDS, A.B., M.D. 

nAI.TIMOnE, MARYLAND 


T his syndrome introduced 
by Froelich is but one type 
of obesity having its roots deep- 
ly imbedded in the endocrine 
glandular system and the auto- 
nomic nervous system, the man- 
ifestations of which incriminate 
more than one of the endocrine 
glands. Thus, it is seen, that an 
imbalance of the endocrine sys- 
tem is capable of various clini- 
cal pictures of fat metabolism 
and though we present to you 
ultimately a fairly typical case 
of this Froelich type, the chief 
endeavor will be to draw atten- 
tion to the significance of gen- 
eral considerations underlying 
not only this type but various 
other disturbances in which fat 
metabolism is concerned. 

One needs but call attention to 
the recent advances’ in the dis- 
covery of the more important 
secretions or “autocoids”. It is 
apparent that these secretions 
are balanced in their function.- 
Furthermone, it would appear 
from a perusal of the literature 
since Falta's exquisite treatise 
on the subject that the auto- 
nomic nervous system functions, 
balanced on the one hand by the 
cranio-sacral autonomic, and on 
the other hand by the sympa- 
thetic nervous system.® 

For this nervous system to 
function without consideration 
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of the glandular sy.stem would 
be a paradox. The one seem.s to 
be a projection field of the 
other.® 

Our daily use of vagimimetic 
and sjTnpathomimetic drug.s is 
but a clinical acceptance of this 
significance while in the actual 
glands themselves we find even 
more powerful hormones and 
chaloncs:' From out of the close 
hook-up of these two basically 
important tissues we have se- 
cured the following useful 
agents: “Antuiti'in” from the 
anterior part of the hypophysis 
is credited with the control’ of 
growth and sex function while 
“pitocin” and “pitressin” from 
the posterior part are stimulants 
of smooth muscles, the former 
without the pressor acti\ity and 
the latter with it. "Thyroxin" 
is now a well-known therapeutic 
agent in hypothyroid conditions. 
Adrenalin and cortin® from the 
medulla and the cortex, respec- 
tively, have proved to be quite 
as great discoveries as was in- 
sulin. This latter substance in 
the control of diabetes has 
opened up avenues of research 
which point to the importance 
of the mechanism existing be- 
tween the autonomic nervous 
system and the endocrine gland- 
ular system. For example, ad- 
renalin facilitates the mobiliza- 
tion of liver gl}’-cogen while in- 
sulin regulates the consumption 


of sugar by the tissues. The 
female sex honnone’ which ex- 
perimentally controls the cstrm 
cycle bids fair to become a vei'y 
powerful agent in gj-necological 
practice. Not one of these po- 
tent o.xtracts can be adminis- 
tered without immediate or re- 
mote physiological effect upon 
the autonomic nervous system. 

GENERAL CONSIDERATIONS 

If, therefore, we digress from 
the particular kind of fat dys- 
trophy indicated in the title to a 
consideration of a background^ 
which envelops this not uncom- 
mon malady ; that digression, we 
trust, will bo tolerated in order 
that we might the more readily 
reach out and draw in the loose 
threads of some very common 
medical and surgical entities, 
such as the abdominal triad.® 
This picture of adiposogeniialis 
when scrutinized for details is a 
verj' unsjTnmetrical fat female 
under forty, humorous in 3muth, 
pathetic in adult life. But, when 
studied in its more abstract en- 
vironment, the picture gradual- 
ly become.s a focal point in the 
background and finaih' one sees 
it encircled Muth a halo of recent 
discoveries. One might brand it 
a mere coincidence that the 
anomaly has associated with its 
fat disturbance two elements of 
the abdominal triad whose com- 
ponent parts'* are appendicitis, 
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:HE sickly and undernour- 
ished are often finicky about 
their food, particularly chil- 
dren, during the winter “shut- 
in” period. They need some- 
thing to tempt the appetite, 
something that will be easily 
digested and will be highly 
nutritious. 
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ulcei’, and chronic cholecystitis. 

We think that the literature 
■will bear out the statement that 
this patient is fat, asymmetri- 
cally proportioned, possessing 
infantile sex organs, suffered 
appendectomy and cholecystec- 
tomy for much the same reason 
that she ran the gauntlet of 
acute infections ; namely, an un- 
balanced endocrine and auto- 
nomic nervous system."’ There- 
fore, for us to tinge cold absti'ac- 
tions with the warm hues of im- 
agination is at least tempting. 
Before the naked reality of cor- 
tin, adrenalin and insulin was 
seized upon, the gorgeous dis- 
play of mystic fancy clothed it. 
And thus throughout medicine 
we see the guesses of mysticism 
being clothed in later years by 
the realities of science. 

Recent literature discloses a 
few pertinent considerations : 
the age incidence" of appendici- 
tis, ulcer and gall-bladder infec- 
tion in this order is significant, 
so also is the fact that analo- 
gous proliferative and repara- 
tive changes in the tip of the 
appendix and the neck of the 
gall bladder accompany sub- 
acute and so-called chronic ap- 
pendicitis. That infected “B” 
and “C” bile not infrequently 
are accompanied by a chronic 
appendix or evidence of its re- 
moval because of previous at- 
tacks, is an accepted fact. Ulcer 
has been both caused and re- 
tarded by interference with the 
endocrine and sympathetic bal- 
ance furthermore, the appen- 
dix is considered in over 80 per 
cent of ulcers to have been the 
culprit. 

Dr. Deaver’s alliteration of 
“fair, fat and forty" has become 
synon>Tnous with gall-bladder 
disease and this is of glandular 
concept. Dr. Draper's” "ulcer 
facies” is basically a neuro- 
pathic concept. The mixed no- 
tions'- about the etiology of ap- 
pendicitis are due to the lack of 
developed visible characteristics 
in the young which has not been 
made manifest by the nerve and 
glandular imbalance. 

We venture the assertion that 
if "B” and "C” bile wei’e c>i;o- 
logically and chemically studied 


in all cases of acute appendi- 
citis, that instead of merely feel- 
ing and looking for -macroscopic 
evidences of disease one would 
find considerable evidence point- 
ing to the early involvement of 
the gall bladder and the hepatic 
radicles. 

It IS decidedly wrong for the 
surgeon to proclaim a gall blad- 
der normal simply by inspecting 
it. Its ti-an.sport mechanism 
might be normal and its ap- 
pearance also, but before this all 
comprehensive word is used, a 
study of the bile fractions, par- 
ticularly “B” and “C”, should 
be made."' 

It is equally fallacious also for 
one to presume that because a 
gall bladder’s transport mechan- 
ism is normal by the Graham- 
Cole visualization procedure that 
its contents are noi'mal. The 
writer'" frequently finds evi- 
dences of first or second degree 
gall-bladder lesion by the non- 
suvgical drainage method when, 
roentgcnologically, the visuali- 
zation of this reservoir discloses 
a normal transport mechanism. 
The only accurate estimate of 
the gall-bladder pathology with- 
out excision is by repeated non- 
surgical drainage.s. 

The initial steps of this or- 
gan’s involvement are seldom 
encountered by the surgeon and 
will continue to be ignored by 
the patient since the symptoms 
are not sufficiently portentious; 
an occasional right upper quad- 
rant discomfoi’t with a suspi- 
cious attack of appendicitis usu- 
all}'^ is deferred until the appen- 
dicitis calls for surgical inter- 
ference. At this period of the 
disturbance one may expect to 
find intubation evidences of in- 
ti'a-hepatic and gall-bladder dis- 
ease. 

Dr. Deavei'"" has recently 
called attention to the changes 
taking place in liver and lymph 
channels, apropos of gall-blad- 
der disease, and the necessity of 
early interference to forestall 
pei'manent hepatic damage. It 
is in this stage that assured 
emptying of the gall bladder by 
repeated drainage proves thera- 
peutically advantageous. 

Apropos of the endocrine sig- 


nificance, we will relate to you 
some outstanding figures which 
Lawrence and Rowe'^ published 
in "Endocrinology”. They found 
in the examination of 4,000 cases 
(particularly on the outlook for 
endocrinopathic di.sturbances) 
that, in the thyroid failure 
group the gastro-inte.stinal posi- 
tive findings and liver dysfunc- 
tion positive findings, were 40 
per cent. These findings were 
based on gastro-intestinal X-ray 
series, duodenal analysis, func- 
tional liver te.st.s, Van den Berg 
reaction, and glucose tolerance 
te.st. A similar percentage was 
found in the pituitary group. In 
1,000 females in the primary en- 
docrine cases there was a 4.6 per 
cent rate of ga.stro-intestinal 
complication and a 16,4 per cent 
for liver and gall-bladder dis- 
ease. Contrast these figures with 
tho.se found in non-endocrine 
group: ?> per cent for gastro- 
inte.stinal complications and 2.6 
for gall bladder and liver. We 
find the thyroid and the pan- 
creas (also the adrenals alone) 
contributing twice the amount 
of pituitary and gonad cases. 
Marinus and Kimball''’ found 
18.6 per cent of 3,500 school chil- 
dren were victims of endocrine 
deficiency, thyroid and pituitary 
predominating. 

Sheppard Schapiro'" reports 
a frequency of incidence of adi- 
poso-gcnitalis in which he found 
45 out of 1,800 pupils of the 
Froelich type: while 2.5 per cent 
of these 1,800 pupils had definite 
endocrine disturbances. If we 
remember that “the fir.st sub- 
normal state which evolves, is a 
reUirded mentality; and as pu- 
berty develops, hypogenitalism 
becomes more prominent, and 
the fat dystrophy usually con- 
tinues into adult life”, obviously 
then the time to observe the be- 
ginning of the.se syndromes is in 
early life. It appears to us, 
therefore, that this “abdominal 
triad” also has its beginning in 
youth around the adolescent pe- 
riod according to the age inci- 
dence figures. 

The question arises: will we 
find on closer scrutiny that the 
first attacks of appendicitis 
really are occurring in constitu- 
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tions which also show some en- 
docrine imbalance? If so, this 
throws considerable light upon 
the deductive findings of Deaver 
with respect to the gall bladder 
and Draper respecting ulcer. 

Disturbances in basal meta- 
bolic rate do disturb the defen- 
sive mechanism. Perhaps this is 
the reason for the myriad infec- 
tions such individuals experi- 
ence. 

To prophesy would be unsci- 
entific; but as one mulls over the 
literature and endeavors to or- 
ganize figures and theories, one 
can scarcelj’- miss seeing the red 
thread of ripened disease as it 
spots the background of the 
black and white threads of mys- 
ticism and science, which are be- 
ing woven into the fabric be- 
foi'e us. 

To administer simply atro- 
pine, adi'enalin, and other vagi- 
mimetic and sympathomimetic 
drugs, as the case might de- 
mand, has proven useful. How 
much more useful then are these 


pure hormones in the hands of 
the experienced physician? 

A year or so ago we were con- 
fronted Avith the following his- 
tory and physical findings : 

CASE HISTORY 

Comploiiit — Obesity, muscular fa- 
tigue, repeated infections, left hypo- 
gastric pain with bloody stools, con- 
stipation, alternating with frequent 
attacks of diairhoea, bloating and dis- 
tension after meals; occasional oedema 
of the ankles. 

Familif hiatori/ — Mother’s sister 
weighed 300 pounds; brother, 250 
pounds with diabetes and chronic gall 
bladder, and chronic appendix dis- 
eases. 

Personal historn — Tonsillitis, ab- 
ccssed teeth, otitis media, jnastoiditis, 
influenza, diphtheria, pneumonia, ap- 
jjcndeclomy and tonsillectomy in a 
female patient twenty-five years old! 

Phl/sical c.enminulion — C. V. R. sys- 
tem: essentially negative. 

G. I. system: chronic cholecystitis, 
diagnosed both by the non-surgical 
drainage method (which showed 
pathognomonic signs of infected “B” 
and “C” bile rvith a constant hyper- 
acidity on fasting analysis; with a 
normal transport mechanism of tho 
g. b. after cholecystography), and by 


:)o:i 

the g. i. series which showed a colitis 
with spastic sphincters. Proctoscopic 
examination confinned the colitis. G. 
U. system: infantile uterus, delayed 
and irregular menses; no urinary dis- 
turbances. Glucose tolerance test not 
made. 

In general the i)atient is a tliick- 
set Jewess, weighing 273 pounds, 5 
ft. 6 inches high, who two years ago 
showed -18 BMR. Trophic distur- 
bances: hair, nails and their crescents 
and the skin showed moderate sug- 
gestive evidence of hypothyroidism. 
Fat distribution; scapular, trochan- 
teric, gluteal and thigh regions, with 
a very prominent “penniculous adi- 
posus” over the abdomen, all of which 
were out of proportion to the neck, 
forearms, and lower legs, which did 
not shai-e in this obesity. Skeletal 
system : there w'as a moderate maxil- 
lary prognathism, marked genu-val- 
gum with tapering fingers and a gen- 
eral asymmetry. Homologous sites of 
body areas differing by several ceuti- 
jneters. 

COMMENT 

The interior pituitary ele- 
ment experimentally appears to 
produce two hormones, namely, 
the growth hormone which de- 
creases the metabolic rate and 
increases the specific dynamic 
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ciction of food, that ia, inlluences 
metabolism while the sex hor- 
mone ripens the follicle and en- 
hances leuteinization. Happily 
there is then some scientific jus- 
tification for the use of antuitrin 
and thyroid in this j)articular 
case. The thyroid as is known 
causes rapid mobilization of 
liver glycogen by the liver cell 
and facilitates combii.stion in the 
tissues. 

Therapy:'^' Hormones of the 
anterior pituitary body were 
given f. i. cl., and every other day 
one ampule of the extract called 
autuitrin. Thyroid extract was 
given to tolerance i. i. d.; non- 
surgical drainage of the g. b. 
weekly and an autogenous vac- 
cine of the non-hemolytic .strep- 
tococcus. The diet was jiredom- 
inantly base forming."' 

RchhUh: At the end of seven 
months this patient lost 70 
pounds, but hud a gall bladder 
attack, \vhich organ was imme- 
diately removed. She constantly 
improved subjectively and ob- 
jectively. One year after treat- 
ment she was remeasured, and 
she showed approximately nor- 
mal proportions with bilateral 
symmeti’y. Furthermore, she 


has been more resistant to in- 
fections, has lost entirely the ab- 
dominal apron, and is free from 
colitis and continue.s to menstru- 
ate regularly. 

OiKfttKxinv Notes by Dr. T, U. 
I’utchpr: There hji.s been a a'Cncnd 
impression that the syntiroitie known 
as “(ly.slrophia adiposogcnitalis” i.s as- 
socintod with hypofiinclion of the an- 
Icrior lobe of the hypophysis. It is 
intercstinp: to note that Camus iind 
Koussy, an<l Bailey and Bremer of 
Havvey Cushina's clinic, in their ex- 
perimental studies on animals in con- 
nection with the cause of diabetes 
insipidus, found that the latter dis- 
ease could be produced by punctures 
of the hypothalamic region in the 
vicinity of the tuber cinereum, and 
that some of those animals (dogs) 
developed signs of dystrophia adi- 
posogonitalis. 

It is well to remember that the an- 
lorior lobe of the pituitary gland 
yields growth and sex liormoncs. This 
lobe contains three types of cells, 
clu'onwphilc (eosinophilis) . chromo- 
phobe and basophilic. Many are of 
the opinion that bypevpituilarism 
(gigantism and acromegaly) arc due 
to adenomaUi involving the acidophilic 
cells, and hypopituitarism (diiHlropliin 
udiiiosoijeiiitalis) to a<lenomatu in 
whiet\ the chromopliolie cells pre- 
dominate. The sex hormone is he- 
lieved to he produced by the baso- 
philic cells. 

Discussion by Dr. Kmii Novak: Dr. 
Richards’ interc.sting paper brings be- 
liore us a subject which makes points 


of contact with all branches of prac- 
tice. Afliposogonital dystrophy is 
certainly one of the most common 
conditions encountered by the gyne- 
cologist, chiefly because of the charac- 
teristic menstrua! disorders associated 
with it. The obesity, as is well 

known, is of rather eharactcrislic 
type, with heavy deposits about the 
shoulders, busts, adbomen. hips ami 

liuttncks. There has been much dis- 

cussion as to whether the adiposity, 
like the menstrual anomaly, is due to 
a hypofunction of the pituitary, or 
whether it is produced !>>' some other 
factor. The recent work of Philip 
.Smith has apparently settled this 
qiicslinn, this investigator having 

.shown that the metabolic di.sturbance 
responsible for the adiposity is due, 
not to any pituitary disturbance, but 
to a disorder in the adjoining hypo- 
thalamic area of the brain. In spite 
of this fact, the menstrual disorder 
and the obesity are so eb.aracteris- 
lically associated that the syndrome, 
in spite of Smith’s work, will prolm- 
!)ty continue to be spoken of as adi- 
posogenital dystrophy. 

The treatment is, of eourse, still 
unsatisfactory. Thyroid extract is 
still the sheet anchor, with effort.s at 
ovarian therapy along still rather un- 
satisfactory lines. Some excellent 
clinicians employ anterior pituitary 
substances, often orally, but I do no*, 
believe tlie.-e !iccomidish results with- 
out llie thyroid. Perhaps the newer 
jibysiology of the anterior hypophysi.s 
may before long indicate a more di- 
rect and more satisfactory line of 
treatment. 
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S. W. Clausen. 

Physiological Reviews. The Influence of Nutrition 
Upon. Resistance to Infection. H :S09-350, July, 1934. 

Clausen points out that the possibility that diet may 
have, some influence upon the incidence, course and final 
outcome of infection is a comparatively recent idea. The 
absence of pure preparations of vitamins for experimen- 
tal purposes has hindered progress in this field which 
appeal's still to be in its infancy. 

The conclusions reached are that susceptibility to infec- 
tion is not as a rule affected by diet while resistance to 
infection, on the other hand, greatly may be reduced by 
deficient diet. A deficiency in the diet of vitamins .A. and 
C appears quite definitely to lower resistance to infec- 
tion. In cei'tain cases, lack of the vitamin B complex 
also may do the same thing. A lack of vitamin D cannot 
be said to have a proven effect in lowering resistance. 
It seems probable that the existence of a partial defi- 
ciency of vitamins may result in loss of resistance to 
infections, though this cannot be said to have been clearly 
established from evidence yet available. 

Dwight L. Wilbur, Rochester, Minnesota. 

Necheles, H., .and Scheman, L. 

Detection of Free Acid in Patients with Suspected 
Anacidity. J. A. M. A., 103:107 (July 14), 1934. 

The authors describe a method of testing the acidity 
of the stomach contents while it is passing from the 
stomach tube to the container before filtration. They 
have developed this method because they . have been im- 
pressed by a number of cases which showed a positive 
Topfers reaction for free acid before filtration while the 
same sample after filtration showed no free acid. Their 
explanation is that the slight amount of free acid present 
combines quickly -with the mucus present or is neutealizcd 
bj' duodenal regurgitation. They illustrate and describe 
in detail the method which they have utilized for the 
detection of free acid in such cases. 

Francis D. Murphy, Milwaukee, Wisconsin. 

Thorson, J. a. 

Nutritional Xerophthalmia. J. A. M. A., Vol. 103, 
No. 19, Page 1433; November 10, 1934. 

Thorson reviews some of the literature on nutritional 
xerophthalmia and he records another interesting case 
of this condition in which the disease ran a proti-acted 
course for six years with seasonal variations in severity. 
During the fall and winter months when the patient con- 
sumed no Vitamin A the disease was worse, while in the 
spring when a few green vegetables and eggs were eaten, 
sight was better. 

The author remarks that the effect of abundant sun- 
light, as already pointed out by others, must also have 
been an important seasonal therapeutic factor. 

Samuel Morrison, Baltimore, Maryland. 


Tucker, Gabriel. 

A method of Roentgen Localization of Foreign Bodies 
in the Stomach Prior to Gastro-scopic Removal. J. 
A. M. A., Vol. 103, No. 19, Page 1440; November 10, 
1934. 

Tucker outlines a new method of localization of foreign 
bodies in the stomach. He passes a rubber tube and allows 
it to remain in position during the making of films, the 
patient being placed in the position required for gas- 
troscopy. 

Tucker summarizes the advantages of this method as 
follows : 

1. It. shows the location of the foreign body with ref- 
erence to the. tube that is passed into the stomach. 

2. The tube stays in the lower part of the esophagus 
and cardiac end of the stomach and gives a definite locali- 
zation of the foreign body to the cardiac end of the 
stomach, where the gasti-oscope is to be introduced. 

3. The rubber tube is withdrawn and gastroscopic 
removal can be proceeded with immediately. 

4. The stomach contents can be aspirated and air in- 
troduced if desired before the tube is withdrawn. 

Samuel Morrison, Baltimore, Maryland. 

Snele, Albert M., and Camp, John D. 

Chronic Idiopathic Stcaorrhea. Roentgenological Ob- 
servations. Vol. 53, No. 4, April, 1934, p. 615. 

A further report bringing the total to seven cases, is 
made by the authors on this interesting and infrequent 
association of fatty diarrhoea with changes in the metabo- 
lism of calcium and phosphorus. This condition resembles 
tropical sprue and has also been referred to as “adult 
celiac disease”. The duration of the reported cases varies 
from six months to a life-long period. The periods of 
diarrhoea are accompanied by loss of appetite, flatulent 
indigestion, loss of weight and active tetany, the latter 
occurring over a period of very many years. The patients 
are usually markedly emaciated, pale, present in some 
cases a glossitis, atrophy of the tongue, abdominal dis- 
tention and bony changes as kyphosis, bony contractures 
and other signs of osteomalacia. The calcium and phos- 
phorus in the blood are generally reduced, the urinary 
excretion of calcium low but the fecal high. 

The roentgenological studies in thi’ee out of seven cases 
revealed delayed motility and mucosal alterations in the 
small intestine, especially the jejunum, as smoothening 
of the contours of the lumen, obliteration of the usual 
markings of the valvulac conniventes and clumping of the 
barium in elongated masses, suggesting an inflammatory 
condition. 

The cause of the symptoms has been ascribed to dis- 
turbances in the absorption of fat in the intestine which 
m turn prevents proper assimilation of calcium and phos- 
phorus from the ingested food. The authors quote Bauer, 
who believes that among other possibilities, the question of 
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deficient external pancreatic secretion must be considered. 

Several sugRcstions as to treatment arc offered. Rest 
of the alimentary tract is important and is obtained by 
dietary regulations and a high protein inlahc. Many of 
these patients cannot tolerate a high fat intake. Vitamin 
D, parathyroid extract (Collip), as a symptomatic rem- 
edy, calcium medication, and an antianemic regime are 
recommended. The authors advise an evaluation of the 
most important etiologic factors and direction of the treat- 
ment accordingly. 

Leon Bloch. 

Ross, IilAiyD I. 

Carcinoma of the Rectum in Youth. Report of three 
cases. Am. Jour. Cancer, June, 19SJ,. 

In the .Tune issue of the American Journal of Cancer, 
Lloyd I. Ross presents a very interc.sting article on a 
timely subject entitled “Carcinoma of the Rectum in 
Youth." He reports three instructive cases, seeking to 
prove that carcinoma of the rectum is not a disease 
limited to the declining decades of life. 

The first case relates to a 21-ycar-old white female 
whose chief complaint was massive hemorrhage from the 
rectum; one and one-half year.s prior to entrj’, the patient 
had been to the City Sanitarium bccau.se of pulmonary 
tuberculosis, and a later examination showed a large, ir- 
regular growth involving the anterior rectal wall, and ap- 
parently encircling the rectum about six cm. above the 
anal orifice. Post-mortem examination revealed an ulcera- 
tive stenosing adenocarcinoma of the rectum, and a recent 
diffuse seropurulent peritonitis, but no gross perforation 
of the intestine was found. In addition, there was an en- 
capsulated caseous tuberculosis involving the right middle 
and lower lobes, and a tuberculous bronchopneumonia on 
the left side. This case is of particular interest becau.se 
of the coincidence of a malignant tumor and pulmonary 
tuberculosis. The author seeks to counteract the idea in 
the lay mind at least, that por.=ons with tuberculosis are 
protected from the ravages of cancer; he quotes Wilson 
and Mayer to prove that slight po.sitive association exists 
between the tv.'o diseases. 

Case two is that of a 21-ycar-old white male, the chief 
complaints being fullness in the abdomen, diarrhoea, and 
loss of weight. It was thought that the symptoms \verc 
due to a small umbilical hemia, which was repaired. A 
month later, exploratory operation revealed an annular 
neoplasm involving the sigmoid colon; the operation was 
unsuccessful and at autopsy there was revealed an annu- 
lar mucinous carcinoma of the rectosigmoid, with ex- 
tension to the perirectal tissues, and metastases to the ret- 
roperitoneal and mediastinal nodes, peritoneum, stom- 
ach, duodenum, ileum, heart, prostate, testis, gall bladder, 
liver and skin. 

Case three is a 19-year-old white male, with diarrhoea 
thought to be due to highly-seasoned spaghetti eaten two 
weelm prior to entry. Rectal examination showed an an- 
nular constriction which could be palpated about six cm. 
above the anal orifice. No distinct ulceration was felt. 
Exploratory laparotomy with colostomy was done. In- 
operable malignant growth involving the rectum and in- 
filtrating the entire pelvds was found. 

In his discussion, Ross states that relative rarity of can- 
cer prior to the so-called “cancer age", appears still to he 
a definite factor in preventing the early con-ect diagnosis 
of such lesions. This reluctance to make a diagnosis of 
cancer because of the youth of the patient was responsible 
in the first of the three cases here reported, for the rectal 
symptoms being attributed to tuberculous stenosis; and 
in the third case it led to an initial diagnosis of ulcerative 
colitis. Ross further emphasizes a most valuable point, 
that each of these growths was readily palpable on simple 
digital-rectal examination, and that no special or complex 
laboratory procedure was needed to establish a firm clini- 
cal suspicion of the nature of the malady. 

His four conclusions are as follows: 

I. Carcinoma of the rectum is not strictly a disease 


of old age, two to four per cent occurring in patient.« 
under thirty. 

2. There is no striking variation in the symptoma- 
tology of this disease with the patient’s age. 

3. Carcinomata of the rectum arising in youth are ap- 
parently more malignant than those of the later decadc.s 
of life. 

4. The majority of rectal carcinomata can be diag- 
nosed by simple digital-rectal examination. 

E. 11. Gaither. 

Cahty, John R.; WEiNTuAuri, Sydney, and Fei.teii. Ron- 
aiT K. 

An X-rav S'fiidp of the Post-Operative. Stomach. Ra- 
diology, 22:101.101!, 10.11,. 

A careful clinical and roentgen study was made of 1.14 
cases of peptic ulcer which had been treated surgically. 
The ca.sos with satisfactory results all showed the stomach 
much smaller, placed higher and more laterally, with re- 
duced peristaltic activity, lessened mobility, and a much 
more rapid emptying time. Rapid emptying of the stom- 
ach is deemed desirable and in none of the case.s did un- 
toward symptoms, such as diarrhea, result. In lino with 
this, posterior gastroenterostomies with large openings 
placed near the pylorus were most consistently satisfac- 
tory. 

Poor clinical results were noted in cases in which there 
had not been a considerable diminution in the size of the 
stomach, poor drainage being duo to one or more of the 
following causes: the stoma was loo small, the stoma was 
poorly placed, the proximal loop of the anastomosis was 
too long, the distal loop was kinked at the mesocolon. Em- 
phasis is placed upon making a liberally large opening 
when operating upon a dilated, obstructed stomach to 
avoid shrinkage in the stoma ns the stomach returns to 
normal size. A long proximal loop is apt to hinder drain- 
age and establish a vicious cycle. In cases in which severe 
hemorrhage occurred a considerable time after operation, 
there being no signs of a recurrent ulcer, the authors 
found that either the stoma was too .small or that the 
distal loop was obstructed, and offer as explanation the 
formation of varices at the stoma. 

Rocnlgcnologically, poor results are divided into: 1. 
Those with a disturbance of the mcehanical factors, overly 
large stomach, poor emptying, hyperpcrislalsin, and poor 
placement of the stoma. 2. The cases which developed 
marginal ulcers, formed new ulcers elsewhere, reactivated 
the original ulcers or developed gastric hemorrhages. 
Although not relating as causal neccss.arily, poor mechan- 
ical function often was noted in this second group. The 
authors note n peculiar spasm of the proximal loop in 
marginal ulcers, and raise the quc.stion of its diagnostic 
significance. 

X-ray examination of the post-operative stomach is a 
vital part of the follow-up study, ns there is a definite cor- 
relation between the roentgonographic findings and the 
clinical results, which should lead to a fairly accurate 
prognostication, from the roentgen study, of good or poor 
clinical results. Systematic co-operation with the surgeon 
in this type of analysis should improve the results from 
gastric surgery by its more satisfactory elucidation of 
the physiologj’ of the stomach which has been subjected 
to operation. James T. Case, Chicago, 111. 

Beoom, David. 

Strictures of the Rectum in Rympho-granuloma In- 
guinale. S. G. and. O., OS-5-827 (May, 1B.U). 

He reports seven eases of lympho-granuloma inguinale 
and conclude.s: A review of the literature of “esthiomono” 
and "syphilomc ano-rcclal" on the one hand and of 
“benign rectal strictures" on the other, showed a re- 
markable resemblance in the confusion regarding their 
etiology. Most, if not all of these conditions, are iden- 
tical and are due to the virus of lympho-granuloma in- 
guinale. A routine Frei test should bo made in benign 
stricture cases. Clement L. Martin. 
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Foreign bodies in esophagus and stomach 357 

Foreign protein in peptic ulcer 338 

Functional changes, in biliary tract disease 496 

Functional disorder of stomach 773 

Galactose, intravenous 310 

Gall bladder 371 

acute 188 

and giai'diasis 769 

disease 18 

disease, anemia in ; . . . 638 

acute 289 

chronic 289 

experimental 759 

histoi-y in 289 

indigestion in 289 

latent 2.92 

pernicious anemia in 256 

infection , 7.59 

motility 174 

motor mechanism of 222 

“strawbeni’” 21 

stoneless 880 

Gall stones 290 

cholesterol 272 

Gall stone disease 20 

Gall tract disease 18 

Gangrene, pelvic 669 

Gastrectomy 271 

and achjdic anemia 140 

relation to anemia 116 

Gastric acidity, after pyloric closure 179 

and pylorus 245 

normal in pernicious anemia 240 

Gastric glands, influenced by fat 3.33 

Gastric juice, composition. 319 

Pawlow theory of 329 

pH of 120 

titration of 330 

Gastric motility 373 

fats in 425 

chemical factors in 425 

Gastric secretion, following irradiation 164 

nocturnal 778 

second phase 248 

with haddock 181 

with lobster 181 

Gastric studies on man 383 

Gastric tumors 681 

benign 140 

Gastric ulcer, in cinchophen poisoning 433 

Gastritis 115 

chronic follicular 192 

Gastroenterostomy and achylic anemia 140 

ulcer following 526, 590 

Gastro-globulin 330 

Gastro-jejunal ulcer 526 

Gastrointestinal, disorders due to allergj' lOi) 

manifestations 243 

tract in deficiency disease 392 

Gavano, in amebiasis 32 

Gelatinaise 248 

Gentian violet, in colitis 191 

Giardia intestinalis in gall bladder 23 

lamblia 457 

Giardiasis 768 

Glands, inflammatory causing duodenal obstruction. . . 93 

salivary 845 

Glioma of colon 403 


Gout, experimental 737 

Growth, diabetic children 855 

Guanidine (experimental) 175 

Haddock, effect on gastric juice 181 

Headaches, in gall bladder disease 290 

Heart, in gall bladder disease 290, 291 

Heaviness, epigastric 101 

Hemorrhoids, treatment of 409 

Hemicrania 15 

Hemochromatosis endocriopathies 243 

Hemorrhage, gastro-duodenal 803 

intra-abdominal 189 

Hepatectomy 854 

Hepatic function tests 505 

Hepatoma 61 

Heredity, in functional disease 774 

Hernia, diaphragmatic 705, 784, 828 

duodenal 814 

hiatus, recurrent 170 

Hexamethylenamine in cholecystitis 22 

“Hiatus hernia” syndrome 170 

Histamine, and gastric secretion 787 

in blood 248 

in dog’s stomach 248 

Histopathologj', anal crypts 146 

Hog’s stomach, in achlorhydria 543 

Hollander hypothesis of gastric juice 327 

Hunger, gastric mechanism 688 

Hydration, of body 126 

Hydremia 116 

Hydrops, of gall bladder 19, 22 

Hj’perinsulinemia 64 

Hj^jerinsulinism 797 

types of 562 

HyperparathjToidism 865 

Hypertension, in adiposity 251 

in migraine 16 

Hysteria C71 

due to hyperinsulinism 563 


Ileitis, distal 

familial 

regional 

regional enteritis 

terminal 

Ileostomy 

Ileus, acute 

Index, icterus 

Infection, foci, in colitis 

gall bladder 

pelvic 

Infestation of gall bladder 

pai’asitic of gall bladder 

protozoal 

Inheritance, in gastrointestinal disease .... 

Innervation, gastrointestinal 

sympathetic secretory of gastric mucosa 

Insanity, equivalents 

familial 

Insulin, in peptic ulcer 

Insulin secretion, anomalies of 

Intestinal, intubation 

obstruction in amebiasis 

perforation in amebiasis 

tuberculosis, diagnosis of 

treatment of 

ulceration 

due to amebic infestation 

Intestine, cancer of 

obstruction of small 

Intussusception 

lodamoeba, buetschlii 

williamsi 

Iodine, in colitis 

Irradiation of exposed stomach 
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Irrigation, colonic 
intestinal . . 
Irritable stomach 
Isospora hominis. 


397 

190 

553 

457 


Jaundice 

in arthritis 

with ascites 

catarrhal 

in syphilis 

obstructive 

Jejunum, diverticula of. 
Juice, gastric, in anemia 


314 

259 

113 

553 

173 

104 

708 

G77 


Lamblia, in gall bladder 
Lambliasis cholecystitis 
“Law of intestine”. . . . 
Leishmania braziliensis 

donovani 

tropica 


Lesions, pre-cancerous 222 

Leukoplakia 222 

Ligament, cysto-colic 197 

gastro-hepatic 197 

hepato-colic 197 

hepato-duodena! 197 

reno-eolic 197 

Lipase, blood 707 

role of 448 

Lipoid metabolism, liver in 179 

Lipoma of colon 402 

Liver, abscess 228 

cirrhosis of 315, 654 

disease in pernicious anemia 250 

extract, canine 116 

function tests 225, 505 

intraveous galactose 310 

histology in peptic ulcer 537 

tropical 31 

tumors, hematomesis in 553 

Lobster, effect on gastric juice 181 

Loops, of colon 722 

Lymphoid tissue, amebic invasion of 32 


Magenstrasse 30 

Magnesium sulphate (experimental) 17G 

Maltase, in duodenal fluid 622 

Management, of anal fissure 144 

ulcerative colitis 190 

Mechanics, of G. I. tract 248 

Mechanism, of hunger 688 

Megacolon, experimental production of 33 

Membrane, congenital pericolic 19G 

Jackson’s 197 

Meniscus sign in gastric cancer 370 

Mesentery, chycle cysts of 34 

Lane’s “false” 197 

Metabolism, early .studies 50 

in arthritis 438 

lipoid ! 798 

Metal poisoning 071 

Metastases, pelvic @11 

Migi'aine 14 

new aspect of 359 

Minerals 44 

Mortality, in appendicitis 477 

in diabetic children I80 

in rectal cancer 141 

Motility, of gall bladder I74 

gastric ! 373 

Mucilaginous substances 984 

Mucin ■■■■ 8G9 

causing uremia 192 

gastric I77 

Mococele, of gall bladder 22 


Mucoitin 

Muco.sa, ga.stric destruction by X-ray. 
gastric sympathetic innervation of 

Mucus in .stools 

Myoma, of colon 

Myosarcoma, of stomach 


178 

1C4 

36 

298 

401 

825 


Narcolepsy and hyperinsulinism 567 

Nausea 101 

in gall bladder disease 293 

in migraine 16 

Neoplasm, causing obstruction of duodenum 92 

of gall bladder 19 

malignant of gall bladder 22 

non-malignant of gall bladder 22 

Nephritis 47 

Nervous manifestations, due to balantidiosis 305 

due to syphilis 305 

due to vitamin lack 305 

seen by gastroenterologist 305 

Nervous phenomena in gall bladder disease 292 

Neuritis in ulcerative colitis 467 

Niche in peptic ulcer 516 

Nocturnal gastric secretion 778 

Novacaine (experimental) 175 

Nursing in .amebiasis 32 

Nutrition, early view.s 49 

in chronic arthritis 438 

in health and disease 44 

in pernicious anemia 857 


Obesity 250 

treatment of 578 

Ob.struction, acute intestinal 63 

cystic duct 21 

duodenum 92 

intestinal 185 

intestinal in colonic cancer 585 

of jejunum (experimental) 04 

pyloric 589 

small bowel 271 

small intestine 589 

upper portion of small intestine 92 

Oesophagus, artificial 33 

“Okrin” in peptic ulcer treatment 713 

Operation, cancer of colon 885 

cancer of rectum 885 

gastric, anemia following 829 

Opium, camphorated tr. in colitis 191 

Overfeeding, in anemia 131 

Oxygen pressure effect on gastric motility 373 

Oxytocin (experimenUil) 175 

Pain, abdominal 244 

high rectal 591, 899 

in peptic ulcer 94 

in regional ileitis 427 

Pancreas, annular 888 

cancer of 707 

diseases of 871 

physiology of 445 

Pancreatitis, acute 64, 871 

causing obstruction 93 

medical treatment of 441 

subacute 443 

subacute and dysinsulinism 565 

Papaverine 248 

(experimental) 175 

Papillomas of colon 403 

Paraffinomas of colon 403 

Parasitic 351 

Parasite.s, in pernicious anemia 863 

Parathormone, in colitis 191 

Pathology, of pernicious anemia SCO 

Pcctinosis 821 



Pellagra 93 

digestion and absorption in 431 

in giardiasis 769 

secondary 244 

treatment with liver 259 

Pehnc disturbances ! 609 

Pepsin 617 

affected by mucin 178 

and pH 120 

Peptic ulcer, alkalosis in treatment of 509 

aluminum hydroxide in treatment 513 

and trauma 552 

bacterial vaccines in 338 

blood tests in 834 

cure by surgery ; ; 137 

familial incidence 75 

healing of... 516 

liver in 537 

treatment by insulin. 135 

treatment for 522 

Peptone (experimental) 1 . . . 176 

Perforation of , colon 883 

Peritonitis 64 

biliary 140 

Pernicious anemia. 240 

dietary phases 131 

digestion and absorption in 431 

. experimental . — 116 

gall bladder disease in 256 

nutritional aspects of , 857 

racial factor in 259 

treatment 184, 398, 628 

Phenomenon, Arthus 30 

Phenophthalein 21 

Phospholipoids ; 617 

Phrenicectomy, unilateral 471 

Physiology, of G. I. innervation 845 

of pancreas 445 

Pigment, absorption of 123 

Pilocarpine, and gastric secretion 789 

(experimental) 174 

Pitressin (experimental) 174 

Pituitarj', in hjTiertension 259 

Pituitrin (experimental) 174 

Plasmodium falciparum 457 

malariae 457 

vivax 457 

Penumonia and acute abdomen 188 

Pneumoperitoneum 645 

Poisoning, cinchophen 29 

Polyp, of colon 821 

of rectum 141 

single gastric 169 

of stomach 34 

Polyposis, of colon 695 

of duodenum 755 

of jejunum 755 

Portal thrombosis, bland 600 

Portal vein, diseases of 498 

Postoperative management of gall bladder cases 25 

Power, bactericidal of stomach 725 

Pregnancy, and insulin 259 

Preoperative preparation of gall bladder cases 26 

Pressure, abdominal ai'terial 561 

intracranial 853 

Procidentia, recti 63 

Proctitis 101 

treatment of 816 

factitial 592 

obliterans ^ 142 

Prophylaxis, of common cold ^ 795 

Prostate, disease of 593 

Proteins, digestion in man 383 

native • • • 617 

unchanged in transfused blood 891 

Protozoa, pathogenic in U. S. A ^ 456 


Pruritis ani 15^ lOi 

Pseudo-polyposis . . .’ 161 

Psychology of gall bladder 290 

Psychopathic patient, the 306 

Psychosis from hyperinsulinism 564 

Pus in stools 298 

Pyloric obstruction 554 

Pylorospasm 173 

Pylorostenosis 173 

Pylorus, influence on acidity 245 

Pyrosis lOi 

Quinoline drugs in gall bladder disease 18 

Racial factor in pernicious anemia 259 

Radiograms in amebiasis 32 

Rectocele 593 

Rectum, cancer of... 881 

high pain in 591 

impalement of 604 

stricture of 594 

surgery of 66 

Reflex, conditioned 845 

gastro-ileo-colic 851 

mesenteric 245 

Rennin and pH 120 

Retortamonas intestinalis 457 

Roentgenology in peptic ulcer 52 

Rosemann theory of gastric juice 321 


Saljmgan, in adiposity 

Sarcocy'stis sporozoon 

Scars, of ulcer 

Scurvy, heart in 

Secretion, effect of histamine 

gastric 

and symipathetic nervous system 

and \itamin deficiency 

chemical phase of 

histamine in 

nocturnal 

of small bowel 

pancreatic 

Sepsis after abdominal disease 

Sera, in colitis 

Serum, for colitis 

staphylococcus 

Sigmoid, cancer of 

diverticulitis of 

Sinuses in gall bladder disease 

Small intestine, chronic inflammatory lesions of 

Sodiirm bicarbonate 

chloride (experimental) 

glycocholate 

oleate 

salicylate 

thiocymnate test 

Sour stomach 

Spasm, in peptic ulcer 

Specific dymamic action 

Specificity, test in amebiasis 

Sphincter, Oddi’s 

Spider bite 

Spinal cord, subacute combined degeneration . . 

Stasis, duodenal 

Steatorrhea 

Stimulation of organs 

Stomach, bactericidal power of 

cancer of 

desiccated of dog 

emptying 

functional disorder 

niymsarcoma of 

post-operative 

syphilis of 

thoracic 

X-ray of 
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stone, in common duct 

urinary tract 

Stones, "metabolic” 

Streptococci ; 

in experimental cholecystitis 

in pernicious anemia 

Streptococcus perirectal cellulitis 

viridans 

Stricture, of intestine 

of rectum 

Sugar, blood 

Substances, mucilaginous _• 

Suprarenal glands 

Surgery, abdominal 

biliary 

biliary tract 

of gall bladder 

plastic of colon 

Sympathectomy in megalocolon 

Symptoms, of duodenal cancer 

of pernicious anemia 

referred 

Syndrome, congenital pericolic membrane 

Felley’s 

unusual in common duct stone 

von Bergmann’s 

Syphilis, gastric d08, 

in gall bladder disease 

of esophagus 

of gall bladder 

of stomach 

tertiai-y 

System, digestive in pernicious anemia 
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188 

222 

223 

359 

25G 

413 

291 

802 

142 

834 

fi84 

337 

GO 

140 

270 

140 

G6 

408 

840 

857 

654 

19G 

244 

312 

170 
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19 
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22 
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C9 
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Tachycardia and hyperinsulinism 5G3 

Technique for X-ray of hiatus hernia 171 

special in X-ray 52 

Temperature, G. I, tract 116 

Teratoma of colon 402 

Test, Aldrich 24 

bromsulphalein dye 24 

complement fixation, in amebiasis .548 

cutaneous for food allergy 102 

fat tolerance 834 

functional, of liver 505 

galactose 24 

galactose tolerance in pernicious anemia 258 

hay 24 

for hydration 12G 

index, icterus 24 

neutralization 242 

of blood for enzymes 732 

Pettenkofer 24 

urobilinogen 24 

van den Bergh 105, 22 

Widal’s hemoclastie shock 24 

Tetany 93 

Tetraiodophenolphthalein 174 

Theory endogenous, of adiposity 250 

Therapy 58 

Thrombosis, suppurative, of portal vein 498 

Thi'mus extract 818 

Thyroid, ablation of 805 

Tinkle, metallic 883 

Tissue, pancreatic in stomach wall 34 

Titration of gastric juice 330 

Tobacco, in functional disease 770 

Tolerance, fat 834 

Tongue, coated 101 

Toxemia, in obstruction gg 

Tract, alimentary, functional disorder of 773 

Transfusions, in chronic colitis 191 

Trauma, by enema 207 

Treatment, amebiasis 487 

functional vomiting 635 

injection ■ 63 


medicinal for amebia.sis 147 

of acute cholecystitis 22 

of diverticulitis 193 

of functional disease 77G 

of gall bladder disease 221 

of hemorrhage 803 

of migraine 17 

of obesity 578 

of pancreatitis 871 

of peptic ulcer 520 

a rationale for 522 

of pernicious anemia 181 

portal cirrhosis 810 

ulcerative colitis 190 

Tree, normal biliary lOG 

Trcparsol 33 

Trichomona? buccalis 457 

vaginalis 4.57 

Trichuris 7C8 

Trypanosoma cruzi 457 

gambienso 457 

rhodesiense 4.57 

Trypsin, estimation of 248 

inactivation of 248 

Tube, duodenal in intestinal obstruction G3 

Tuberculosis of gall bladder 22 

in gall bladder disease 19 

Tumors, benign of stomach 140 

inflammatory 783 

of colon and rectum 14G 

of stomach S81 

pelvic 592, G12 

pituitary and peptic ulcer 34 

uncommon, of large intestine 400 

Typhoid in gall tract disease 18 

Ulcor-cnnccr problem 244 

Ulcer, duodenal G45 

and polyci'themio 244 

surgery in 137 

X-ray in 578 

gastric 29 

diagnosis and prognosks 697 

mucin in and atropine in 34 

streptococcus of 33 

surgery in 137 

gaslrojejunal 526 

jejunal 272, 802 

luetic, of stomach 8G8 

of diverticulum 814 

pain in 173 

peptic 75 

and pituitary tumor 34 

consen'ative surgerj’ 262 

cure by surgery 137 

etiology 244 

medical aspects 8GG 

perforated 134, 187 

treatment by insulin 135 

role of infection in 33 

production mechanism of 297 

scars 139 

silent 30 

treatment by short wave 80G 

Ulceration, intestinal 297 

intestinal bleeding in 297 

due to bacillary dysentery 301 

intestinal due to neoplasm 304 

due to typhoid 304 

due to tuberculosis 303 

tuberculous of rectum 70 

Ulcerative colitis 4GG 

idiopathic 302 

Uremia, digestive ti’act changes in 652 

Vaccine, in cholecystitis 22 

in chronic ulcerative colitis 190 



Vagotonia 135 

Ventriculin in experimental amebiasis 627 

Vioform 13 

Vision in gall bladder disease 291 

Vital capacity, in adiposity. 251 

Vitamins 45, 420 

A, in common “cold” 795 

C ; . 868 

ABODE 46 

■in tuberculosis 259 

Vomiting 101 

functional 635 

in gall bladder disease 293 

in migraine.....; 16 

prolonged 671 

von Bersmann’s syndrome 170 


Water 45 

absorption 376 

balance 589 

estimation in disease 132 

metabolism in migraine 362 

retention in adiposity 253 

X-ray destruction of gastric mucosa 164 

factors of error 260 

in duodenal ulcer 579 

in regional ileitis 429 

in acute abdomen 185 

technique for hiatus hernia 171 

Yatren 13 
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't.A:ia6STittiN'r;;" 

jvr Peptic : Ulcer , . . .' ;;V ; ; 

What is Xarbstidiii? Larostidid is a 4P'^^" 


fide ; of l-a-amino-B-imidazolyl-propionic 
add prepared by a special method developed 
in Roche Laboratories.; ; ^ 

©Osage: .The Larostidin Tfeatmdnt 'consists 
of consecutive daily intramuscular injections 
of 5 cc. (i ampul) each, for an average length 
of time of about 04 days. T . ; '. , ' ' ■ - 

Inject alterna:teiy in arms or gluteal muscles, 




.. .-t 






Kgs ' 






needle.. 




HospifaliT^tmz p nofM^essaty ,i:. . No rigid dietaryycJiedtde 

' - indeed, .many cases hospitalized prior to the beginning 


;;,:all given— and there is ho rigid dietary schedule or.in- ■ 
. : terference with the patient’s normal everyday routine. 



- ♦ - ''.V ' . C J. /■ 

Xa) After about 4 to'S injections— pzin usually disappears. ; 
(6) After about ten ddus^average diet is tolerated. . 


(b) After about ten ddys^ayerage diet is tolerated. 

(c) At end of treatment— there is usually remission of all 
symptoms: food intolerance, gastric pain,, hyperacidity. ' 

. hnprovemmt is indicated’by no*'-®‘'d 'pcdsthsis, normal - 
emptying time and absence of spasticity- ' . - - • ; 


i^tAKE THIS TEST; ' 

- .Take five of your peptic ulcer patimtsdf long- 
,cst Standing, patients who have resisted other 
trcatniehts_ or have', had recurrences. Explain 
the Larostidin. treatment, and the success being 
reported vvith it. Note the daily reports of 
. those who take it; .ind at the end figure your 
percentage of successful treatments for the 
group. ■ ■ 

.. Tl'e are confident you will use 
Larostidin thereafter .... 


STIIUBf’-' ^ JftO.CHE ’ •- .• ;5 cc. Amphlsj boxes of 6 


HOKFMANN - ROCnE, Ine. • Makers of Medicines of Aare Quality • KUTILEY, NEW JERSEY 


f 8 N MANY digestive ailments, pathogenic bacteria resident in the lower bowel act 
either as direct causative agents or to .aggravate lesiohs which have been 
8^ initiated by systemic or constitutional deficiencies. : 

Clinicians, bacteriologists and pathologists unanimously agree that, so far as 
possible, the alimentary-tract content of pathogenic bacteria and their harmful 
products should be reduced. 

Alpha-Naphco, whether as such or in the jelly-form, by rigid md unbiased 
laboratory tests (on both man and animals) has been found to be a very potent 
preparation m reducing the number or inhibiting the growth of pathogenic organisms 
present in the lower bowel. No evidences of toxicity have been observed even when 
the preparations have been given in dosage far greater than called for clinically. 

The preparation is dispensed as Liquid Alplia-Naphco Gerihicide and the Jelly 
of Alpha-Naphco in Enteric-Coated Capsules. Beneficial results, in-so-far as reduc- 
tion of the number and hind' of pathogenic bacteria are concerned, have been 
achieved by the daily administration of these products in suitable dosage. 

No evidence has been brought forth. that normal digestive functions are disturbed 
while Liquid Alpha-Naphco Germicide and the Jelly of Alpha-Naphco in Enteric- 
Coated Capsules are being exhibited. 

The Manufacturer, a trained laboratory investigator, would appreciate Clihicians 
,in Institutions as well as general practitioners, putting Liquid Alpha-Naphco 
Germicide and the JeUy of Alpha-Naphco in Enteric-Coated Capsules to actual test. 

. It would seem that these preparations are capable of acting favorably in chronic 
ulcerative colitis, amebiasis accompanied by the presence of dysentery-producing 
organisms, acute “Summer-” . .dysentery of children, ordinary bacillary dysentery 
and kindred affections. ; ' • 

. If, applied for upon pihysicians’ stationery or their prescription blanks/ the 
Mmtifacturer is willing to forward a liberal supply of Liquid Alpha-Naphco Germi- 
cide and the Jelly of Alpha-Naphco in Enteric-Coated Capsules for actual , trird. 
With the trial samples, data respecting research and clinical -investigatidns also 
will be sent.-- ^ 


Enquirers Should Address 


V V ■ GAE.EL LABORATORIES 

' “ V : A'-- , Rjedondo Beach, CALiroRinA , ' : V ■ 

j . . ' , NpiTEz-f-Tliese prcphratjons are not and hcvci TfiU bo offered ihrdagb chnnnds blber - • V ■ 

^ ; Uion ihdseconcerncd willi the ihcdiwd prorcssion. \ , ■ . 
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